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General   and   Physical   Chemistry. 


Indices  of  Refraction  of  Metals  at  different  Temperatures 
By  A.  Pfluger  {Ann.  Phys.  Chem.,  1896  [2],  58,  493— 499).— Kundt, 
who  determined  the  indices  of  refraction  of  a  number  of  metals  at 
different  temperatures  (Abstr.,  1889,  749),  came  to  the  conclusion  that 
the  temperature  coefficients  for  the  indices  of  refraction  are  of  the 
same  order  as  the  coefficients  of  the  electrical  conductivities  of  the 
metals,  and  that,  therefore,  the  velocity  of  light  at  different  tempera- 
tures in  a  given  metal  is  directly  proportional  to  the  electrical 
conductivity.  As  this  result  is  not  in  harmony  with  recent  observa- 
tions of  the  reflection  of  metals  at  different  temperatures,  the  author 
has  been  led  to  repeat  some  of  Kundt' s  determinations,  using  the 
metallic  prisms  formerly  employed.  The  results  obtained  are  not 
in  agreement  with  those  of  Kundt,  and  are  not  found  to  support 
his  conclusions  with  reference  to  the  velocity  of  light  and  the  electrical 
conductivity  in  metals.  H.   C. 

Refractometric  Researches.  By  Johan  F.  Eijkman  (Rec. 
Trav.  Chim.^  1896,  15,  52 — 60). — The  author  calculates  the  molecular 
refractions  for  a  number  of  the  hydrocarbons  of  the  paraffin  series, 
making  use  of  the  formula  which  he  has  given  in  a  previous  paper 
WVin^  -A)  I  (n  +  0*4).  The  change  in  the  refraction  and  dispersion  for 
every  additional  CH^  group  is  constant  from  the  sixth  term,  the 
values  being  for  the  lines  H^,  Ha,  and  A. 

^=10-431  a=10-260  A=10'052  y8--a  =  0'171 
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Those  numbers  are  independent  of  the  temperature,  and  correct 
to  within  one  unit  of  the  third  decimal.  The  calculated  values  for  the 
two  methyl  groups  or  hydrogen  atoms  at  the  ends  of  the  chain  are 
then 

)8  a  A  ^-a 

CH,  12-285  12-105  11-885  0-180 


Hg  3-71  3-69  3-67  0-020 


H.  C. 


Beha-viour  of  Circularly  Polarising  Crystals  in  a  State  of 
Powder.  By  Hans  Heinrich  Landolt.  {Ber.,  1896,  29,  2404— 
2412). — The  specific  rotation  of  isotropic  circularly  polarising  crystalliue 
substances  may  be  determined  in  an  ordinary  polarimeter  tube  by 
suspending  the  finely-powdered  material  in  a  liquid  of  its  own  refrac- 
tive index  and  measuring  the  angle  through  which  the  polarisation 
plane  of  the  entering  beam  is  detiected  ;  the  material  is  powdered  in  an 
agate  mortar  and  sifted,  the  particles  being  preferably  of  0-004 — 001 2 
m.m.  in  diameter.  The  polarimeter  tube  should  be  rotated  whilst 
the  measurements  are  made  in  order  lo  keep  the  powder  in  homo- 
geneous suspension ;  the  rotation  may  be  either  right  or  left-handed, 
but  the  number  of  revolutions  per  minute  should  be  50 — 80,  because 
at  higher  speeds  the  solid  particles  are  driven  to  the  sides  of  the  tube 
by  centrifugal  force  and  the  readings  thus  made  valueless.  Several 
series  of  experiments  were  made  with  right  and  left-handed  sodium 
chlorate,  the  powder  being  placed  in  a  test  tube  with  alcohol,  and 
carbon  bisulphide  slowly  added  until  the  mixture  was  as  transparent  as 
possible  :  the  mixture  was  then  transferred  to  the  polarimeter  tube  and, 
after  the  reading  had  been  taken,  the  contents  of  the  tube  were 
evaporated  to  dryness  in  order  to  determine  the  weight  of  salt  em- 
ployed. The  specific  rotation  of  sodium  chlorate  was  in  this  way 
determined  as  [a]  ^  =  ±  1*42°  per  m.m.,  practically  the  same  value  as 
is  obtained  with  plates  of  the  massive  salt ;  it  is  thus  evident  that 
particles  of  sodium  chlorate  of  0-004 — 0012  m.m.  in  diameter  still 
possess  the  same  crystalline  structure  as  that  to  which  the  circular 
polarisation  of  the  large  crystals  is  due.  W.  J.  P. 


The  Characteristics  of  Optically  Isomeric  Compounds. 
By  Hermann  Traube  {Ber.,  1896,  29,  2446—2447).  Walden  (Abstr., 
1896,  553)  has  brought  forward  a  number  of  substances  which  do  not 
conform  to  Pasteur's  rule  that  all  substances  which  are  optically 
active  in  solution  crystallise  in  hemihedral  forms.  It  must,  however, 
be  remembered  that  the  crystallographic  symmetry  of  none  of  these 
has  been  completely  investigated.  In  most  cases,  the  form  has  simply 
been  determined,  but  no  attempt  has  been  made  to  ascertain  the 
exact  degree  of  symmetry  of  the  crystal  by  the  study  of  etch  figures, 
the  pyro-electric  properties,  etc.  In  every  case  which  has  thus  been 
carefully  examined,  Pasteur's  law  has  been  verified.  The  same 
remarks  apply  to  the  exceptions  to  the  rule  that  the  crystal  forms  of 
two  oppositely  active  modifications  of  a  substance  are  enantiomorphous. 

The  author  further  points  out  that  Becke  (Tschermak' s  Min.  und 
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petrogr.  Mitthlg.  1889,  10,  414;  1891,  12,  256)  has  shown  that 
Pasteur's  rule  can  be  directly  deduced  from  the  Le  Bell-van' t  Hoff 
theory. 

A.  H. 

Influence  of  Linking  on  the  Rotatory  Power.  By  Paul 
Walden  {Zeits.  physikal.  Chem.,  1896,  20,  569 — 585). — A  number  of 
compounds  were  investigated  to  determine  the  relations  between  the 
optical  properties  of  saturated  and  unsaturated  compounds  in  both 
the  aliphatic  and  aromatic  series.  The  experimental  results  are  given  in 
the  accompanying  table,  in  which  V  =  the  molecular  volume,  R  is  the 
molecular  refraction  (Lorenz)  observed,  and  i?(eaic).  that  calculated  from 
Conrady's  numbers,  D  is  the  molecular  dispersion  ((Hf-n^  Mja  ;  [J/]  the 
molecular  rotation  and  S  the  difference  in  the  latter  for  -  H.,. 


Amylic  butyrate 

Amy  lie  crotonate 

Amylic  isobutyrate 

Amylic  methyiacrylate  ... 

Amylic  succinate 

Amylic  fumarate 

Amylic  chlorosuccinate  ... 
Amylic  chlorofumarate  ... 
Amylic  methylsucciuate.. 

Amylic  mesaconate 

Amylic  tricarbally late  ... 

Amylic  aconitate 

Amylic  pheuylpropionate. 

Amylic  cinnamate    

Amylic  phenylpropiolate . 

Amylic  a-naphthoate  

Amylic  )3-naphthoate 


V 

R 

^calc 

181-82 

45-41 

45-39 

,  174-15 

45-62 

45-00 

183-32 

45-42 

45-39 

!  177-66 

45-24 

45-00 

1  268-98 

70-04 

70-28 

264-03 

70-89 

69-89 

283-6 

75-27 

75-23 

275-1 

75-53 

74-83 

!  285-5 

74-53 

74-88 

1  278-47 

75-52 

74-47 

!  387-05 

103-1 

104-3 

382-90 

104-32 

103-97 

;  226-32 

65-07 

65-13 

1  218-2 

68-30 

64-73 

215-35 

66-79 

63-32 

228-19 

74-55 

71-44 

'  229-8 

i 

75-20 

71-44 

D 


1-153 

1-69 

1-151 

1-524 

1-926 

2-487 

2-178 

2-636 

2-31 

2-76 

2-69 

3-50 

2-603 

5-106 

4-33 

5-43 

6-52 


[J/] 


4-33° 
6-62° 
4-90° 
5-47° 
9-71° 
+  15-17° 
+  10-98° 
+  16-78° 
+  9-99° 
+  16-01° 
+  15-48° 
+  23-66° 
+  4-98° 
+  16-36° 
+  12-05° 
+  12-78° 
+  22-61° 


2-29° 
•57° 
5-46° 
6-80° 
6-02° 
8-18° 
11-38° 


From  the  above  results,  the  author  draws  these  conclusions  : — The 
influence  of  the  double  linking  as  compared  with  the  single  linking  is 
to  cause : — (1)  an  increase  in  the  density,  and  hence  a  decrease  in  the 
molecular  volume ;  (2)  an  abnormal  molecular  refraction  which  is  not 
only  greater  than  the  calculated  value,  but  also  greater  than  that  of  the 
allied  singly  linked  compound ;  (3)  a  marked  increase  in  the  molecular 
dispersion  and  a  great  increase  in  the  molecular  rotation.  The  influence 
of  the  triple  linking  is  similar  to  that  of  the  double  linking,  but  less 
marked.  The  naphthalene  derivatives  show  anomalies  in  their 
optical  properties,  the  rotation  of  the  y8-derivative  being  extraordi- 
narily great.  L.  M.  J. 

Luminescence.  By  W.  Arnold  {Zeits.  Kryst.  Min.,  1896,  27, 
92 — 93). — The  phosphorescence  observed  by  Pope  {Trans.,  1895,  67, 
985)  on  crushing  crystals  of  orthobenzoicsulphinide  is  termed  tribo- 
luminescence  in  accordance  with  Wiedemann's  suggestion. 

The    author    has   examined  saligenin,   benzophenone,   benzoic  acid 

1—2 
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salicylic  acid,  gallic  acid,  tanniD,  hippuric  acid,  and  vanillin  for 
cathodoluminescence,  thermoluminescence,  and  triboluminescence ; 
hippuric  acid,  however,  is  the  only  one  which  shows  tribolumines- 
cence. Orthobenzoicsulphinide  shows  no  cathodoluminescence,  and  its 
triboluminescence  is  less  marked  than  that  of  hippuric  acid. 

None  of  the  substances  named  above  show  fluorescence  on  exposure 
to  Eontgen  rays,  but  are  all  quite  transparent  to  them. 

W.  J.  P. 

Santonin  and  its  Derivatives.  By  Luigi  Brugnatelli  {Zeits. 
Kryst.  Min.,  1896,  27,  78 — 90.  Compare  Andreocci,  this  vol.,  i,  182). 
— The  etch-figures  produced  by  alcohol,  ether,  or  ethylic  acetate  on 
rhombic  crystals  of  optically  active  santonin  indicate  that  the  crystals 
are  hemihedral. 

On  crushing  crystals  of  ethylisodesmotroposantonin,  a  yellow  phos- 
phorescence is  observed ;  similarly,  crystals  of  dextro-  and  laevo-ethylic 
santonite  and  Isevodesmotroposantonous  acid  exhibit  a  yellowish  green 
phosphorescence,  whilst  crystals  of  Isevoethyldesmotroposantonous  acid 
show  an  emerald  green  phosphorescence  on  being  crushed.  The  phos- 
phorescence is  of  a  similar  kind  to  that  observed  by  Pope  on  breaking 
crystals  of  orthobenzoicsulphinide  [Trans.,  1895,  67,  985). 

No  connection  seems  to  exist  between  phosphorescence  of  this  kind 
and  optical  activity,  although  the  phenomenon  is  not  observed  with 
the  racemic  modifications  of  the  substances  mentioned  above ;  a 
connection  may  possibly  exist  between  the  cleavage  and  the  phosphor- 
escence, since  several  substances  exhibiting  a  good  cleavage  phosphor- 
esce on  trituration.  Many  substances,  however,  like  phenacetin, 
which  possess  a  good  cleavage,  do  not  phosphoresce,  whilst  others, 
which  have  no  cleavage,  like  dichloromethylparatolylsulphone,  show 
the  phenomenon  well.  W.  J.  P. 

Theory  of  Liquid  Chains.  By  Johan  M.  Loven  (Zeits.  lyhysikal. 
Chem.,  1896,  20,  593— 600).— The  difference  of  potential  between  two 
solutions  was  investigated  for  the  case  in  which  the  anions  are  similar  but 
the  cations  respectively  univalent  and  bivalent.  The  equation  obtained  is 

TT,  -  ^,  =  0-002  r.J^ii  -2^^2^+J^  logl-fe_+JL) 

^  ^  '3U^    -    4:U,^    -    V  4:  {u.,   +   v) 

where  u-^  and  u.^  are  the  migration  velocities  of  the  univalent  and 
bivalent  cations,  and  v  that  of  the  anion.  To  test  the  validity  of  the 
expression,  the  E.M.F.  was  determined  in  the  case  of  chains  containing 
hydrogen  chloride  and  chloride  of  barium,  calcium,  magnesium  or 
zinc.  In  dilute  solutions  {C^  =  O'Ol),  the  agreement  is  satisfactory,  but 
in  more  concentrated  solutions  (Cj  =  0*1)  the  agreement  is  not  good, 
probably  owing  to  incomplete  dissociation.  L.  M.  J. 

Peroxide  Electrodes.  By  Olin  F.  Tower  {Zeits.  physikal. 
Cliem.,  1896,  21,  90—92). — Owing  to  an  erroneous  calculation,  the 
values  given  in  some  of  the  tables  of  the  author's  previous  paper  (Abstr., 
1896,  ii,  142)  are  wrong.  The  corrected  values  are  given  in  this 
paper,  and  when  these  corrections  are  made,  it  is  seen  that  the  values 
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for  the  hydrogen  dissociation  in  acid   organic  salts  obtained  by  the 
author  do  not  agree  with  those  of  Trevor  as  previously  stated. 

L.  M.  J. 

Peroxide  Electrodes.  By  W.  A.  Smith  {Zeits.  physihal.  Chem., 
1896,  21,  93 — 107). — The  author  gives  a  short  account  of  points  in 
the  preparation  of  the  electrodes  wherein  he  differs  from  Tower 
(Abstr.,  1896,  ii,  142).  He  finds  also  that,  with  many  acids,  constant 
values  for  the  E.M.F.  are  not  obtainable.  In  those  acids  which  yield 
a  constant  E.M.F.,  the  values  for  the  dissociation  calculated  from  the 
expression  tt  =  002908  .  log  ?M^c^/m'^,c'*,  do  not  agree  with  those 
obtained  by  other  observers.  Replacing  the  exponent  4  by  a  variable,  x, 
and  calculating  back  from  the  dissociation,  values  varying  between  3*4 
and  3 '7  are  obtained,  but  they  are  approximately  constant  for  each  of 
the  acids  and  its  salts.  Hence  by  the  use  of  the  mean  value  3*56  in 
place  of  4,  results  are  obtained  in  better  accord  with  the  dissociation. 
This,  however,  is  probably  only  approximate,  for  the  value  varies  with 
the  acid  ion  ;  being  however  equal  for  the  acid  and  the  salt,  it  may  be 
first  obtained  from  the  acid  and  then  the  hydrogen  dissociation 
calculated  for  the  acid  salts.  By  this  means,  values  are  obtained  in 
better  accord  with  theoretical  considerations  and  with  the  results  of 
other  observers  than  are  those  of  Tower.  L.  M.  J. 

Electrolytic  Behaviour  of  Solutions  of  Salts  and  Acids  in 
Methylic  Alcohol.  By  Nicolai  D.  Zelinsky  and  Sergei  G. 
Krapiwin  {Zeits.  physihal.  Chem.^  1896,  21,  35 — 52). — The  authors 
determined  the  conductivity  of  a  number  of  salts  and  acids  in  aqueous 
solution,  and  in  methylic  alcohol,  employing  Ostwald's  modification  of 
Kohlrausch's  method.  The  bromides  and  iodides  of  potassium  and 
ammonium  behave  in  the  alcoholic  solution  as  strong  electrolytes,  the 
conductivity  at  -y  =  512  being  only  about  30  per  cent,  less  than  that 
in  aqueous  solution.  Cadmium  iodide  has  a  very  small  alcoholic 
conductivity,  the  ratio,  mv^lmv^  increasing  with  dilution.  In  the 
substituted  ammonium  compounds,  such  as  tetramethylammonium 
bromide  and  iodide,  tetrethylammonium  iodide,  ethylmenthylamine 
hydrochloride  and  nitrate,  the  conductivity  differed  only  slightly  in 
the  two  solvents.  Ethylenediamine  hydrochloride  is  also  fairly 
strongly  dissociated  in  alcohol.  Hydroxylamine  hydrochloride  exhibits, 
in  aqueous  solution,  a  rapid  increase  of  the  value  mv^lmv-^  owing  to 
decomposition  of  the  compound  into  acid  and  base,  but  this  does  not 
occur  in  the  alcoholic  solution.  Tin  diethyl-  and  triethyl-iodides  behave 
in  alcohol  as  weak  electrolytes  and  obey  the  dilution  law;  the  addition  of 
water  to  the  former  markedly  raises  the  conductivity,  probably  owing 
to  decomposition.  It  is  noticeable  that  oxalic  and  iodic  acids  behave 
also  as  very  weak  electrolytes.  In  dimethylsuccinic  acid,  the  conduc- 
tivity is  found  to  be  almost  proportional  to  the  volume.  (Comp. 
Trevor,  Abstr.  1893,  ii,  62),  whilst  trichloracetic  acid  is  found  to  obey 
the  dilution  law  in  methylic  alcohol,  a  result  previously  obtained  for 
ethylic  alcohol  by  Wildermann  (Abstr.  1894,  ii,  375).  The  addition  of 
water,  not  only  in  small  but  also  in  large  quantities,  diminishes  the 
conductivity  of  the  alcoholic  solutions  of  alkali  bromides,  &c.     Thus 
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the  solution  containing  50  per  cent,  of  water  has  a  conductivity  about 
0*7  of  that  in  alcohol  and  about  0*5  of  that  in  water.  L.  M.  J. 

Melting  Points  of  Aluminium,  Silver,  Gold,  Copper  and 
Platinum.  By  Silas  W.  Holman,  R.  R.  Lawrence  and  L.  Bare 
{Phil  Mag.,  1896  [5],  42,  37— 51).— With  the  help  of  a  platinum  and 
rhodo-platinum  thermo-couple,  the  authors  have  determined  the 
melting  points  of  a  number  of  pure  metals.  With  the  exception  of 
the  platinum,  the  metals  used  were  all  of  a  high  degree  of  fineness. 
The  absolute  values  obtained  depend  in  part  on  the  assumption  of 
1072°  as  the  melting  point  of  pure  gold  (Holborn  and  Wien,  Abstr., 
1896,  ii,  87).  The  numbers  are  offered  as  provisional  only,  but  with 
the  belief  that  they  are  more  trustworthy  than  previous  data. 


Aluminium  660° 
Silver  970° 


Copper         1095° 

Platinum     1760°  H.  C. 


Determination  of  Specific  Heats  by  means  of  the  Electric 
Current.  By  A.  Schlamp  {Ann.  Fhijs.  Chem.,  1896,  [2],  58,  759—770). 
— Pfaundler  has  shown  that  if  a  current  is  sent  through  the  resistances 
(Uj  and  0)2  placed  in  calorimeters  which  contain  the  quantities  m^  and  m.2 
of  liquids  of  the  specific  heats  c^  and  c.2, 

where  r^  and  r^  are  the  water  equivalents  of  the  vessels,  stirrers,  &c. 
and  A^j  and  A^2  ^^^  ^^^  corrected  rises  in  temperature.  In  using  this 
method  for  specific  heat  determinations,  the  specific  heat  of  one  of  the 
liquids  used  must  be  known  and  that  of  the  other  can  then  be 
calculated. 

The  author  has  determined  the  specific  heats  of  the  following 
substances  in  the  liquid  state  at  temperatures  above  90°,  the  specific 
heat  of  turpentine  being  deduced  from  Regnault's  determination  and 
used  as  the  standard  of  reference. 

Mol.  Heat. 

49-48 
50-03 
37-55 
54-68 
68-01 
67-47 
57-05 
52-73 
57-40 
H.  C. 

Specific  Heat  of  Viscous  Sulphur.  By  J.  Dussy  {Compt.  rend., 
1896,  123,  305 — 308). — Sulphur  contained  in  a  thin  glass  bulb  was 
heated  to  the  desired  temperature,  and  the  bulb  was  then  lowered  into 
a  thin  glass  tube  of  somewhat  greater  diameter  contained  in  the 
calorimeter,  and  allowed  to  cool  under  these  conditions.  In  some  of 
the  experiments,  after  the   temperature    had  fallen  below  157°,  the 


Sp.  Heat. 

Temperature. 

Turpentine 

0-5055 

93° 

Nitrobenzene      

0-4023 

93 

Aniline   

0-5378 

92-5 

Benzene  

0-4814 

94 

Naphthalene 

0-4272 

94-5 

a-Naphtliylamine  ... 

0-4756 

94-2 

Nitronaphthalene  ... 

0-3900 

94-3 

Paratoluidine 

0-5335 

94-1 

Phenol    

0-5610 

93-9 

Orthotoluidine  

0-5364 

94-0 
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bulb  containing  the  sulphur  was  broken,  and  the  contents  allowed  to 
mix  with  the  water.  These  precautions  were  taken  in  order  to  prevent 
the  formation  of  plastic  sulphur  in  an  indefinite  condition.  The 
following  results  were  obtained. 

Temperature 160-201°  160-232-8°  160-264°  201-232-8°  232-8-264» 

Mean  specific  heat  0-279  0*300  0-300  0-331  0  324 

The  curve  representing  the  loss  of  heat  between  a  given  temperature 
T  and  0°  seems  to  change  in  direction  at  about  230°. 

Vitreous  SuljyJiur. — When  tempered  between  157°  and  175°,  sulphur 
solidifies  very  rapidly,  and  has  a  characteristic  vitreous  appearance. 
Sulphur  heated  to  220°,  poured  suddenly  into  cold  water,  and  allowed 
to  cool  in  contact  with  it,  yields  an  outer  layer  of  plastic  sulphur,  an 
intermediate  layer  of  vitreous  sulphur,  and  an  inner  core  of  the 
prismatic  variety.  This  vitreous  form  seems  to  be  the  analogue  of  the 
well-known  vitreous  selenium.  C.  H.  B. 

Specific  Heats  at  Constant  Volume  of  the  C„Hn2  +  2 
Hydrocarbons.  By  Adolfo  Bartoli  and  Enrico  Stracciati 
{Gazzetta,  1896,26,  i,  472 — 474). — The  determination  of  the  coeflBcients 
of  compressibility,  K^  (this  vol.  ii,  9),  renders  it  now  possible  to  calculate 
the  specific  heats,  C,  at  constant  volume  of  these  hydrocarbons  by 
Thomson's  formula — 

.  -  r       10336  T{v^h;f, 

'-^  EK,v, 

in  which  C  is  the  specific  heat  at  constant  pressure,  t;^  the  specific  volume 
at  the  temperature  t  =  23°,  T  the  absolute  temperature  273°  +  t°,  8^  the 
coefficient  of  thermal  expansion  and  B  the  mechanical  equivalent  of 
heat.  The  principal  values  concerned,  namely,  c,  C  and  (7/c,*are  tabulated 
in  the  abstract  referred  to.  The  authors  conclude  that  whilst  the 
specific  heats  at  coDstant  pressure  of  the  C^Hg,^  +  2  hydrocarbons  are 
practically  the  same,  the  specific  heats  at  constant  volume  increase  as 
the  molecular  weight  rises  ;  the  ratio  C/c  of  the  two  specific  heats 
increases  regularly  as  the  molecular  weight  decreases,  but  never 
attains  the  value  1*41  which  the  ratio  has  in  the  case  of  gases. 

W.  J.  R 

Selection  of  the  Unit  of  Heat.  By  Adolfo  Bartoli  (Gazzetta, 
1896,  26,  i,  475 — 482). — The  author  discusses  the  various  units  of 
heat  in  use,  and  concludes  that  it  would  be  most  convenient  to  define 
the  thermal  unit  as  the  quantity  of  heat  necessary  to  raise  the 
temperature  of  1  kilo,  of  water  at  15°  by  1°  of  the  normal  nitrogen 
thermometer  of  the  /Sevres  bureau  international  des  poids  et  mesures, 

W.  J.  P. 

Cyanic  Acid.  By  Marcellin  P.  E.  Berthelot  {Compt.  rend.,  1896, 
123,  337 — 341). — When  a  strong  acid  is  added  to  an  alkali  cyanate 
the  first  thermal  disturbance  is  due  to  the  displacement  of  the  cyanic 
acid,  but  this  is  followed  by  a  further  disturbance  due  to  transforma- 
tions of  the  liberated  cyanic  acid. 
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With  acetic  acid  and  potassium  cyanate,  the  early  development 
of  heat  amounts  to  TOB  Cal.,  and  it  follows  that  the  heat  of 
neutralisation  of  cyanic  acid  is  +  12  "25  Cal.  With  hydrochloric 
acid,  the  results  are  less  distinct,  owing  to  the  rapid  transformation  of 
the  cyanic  acid,  but  they  tend  to  confirm  that  obtained  with  acetic 
acid.  Boric  acid  gives  no  thermal  disturbance,  and  this  also  indicates 
that  the  heat  of  neutralisation  of  cyanic  acid  is  about  12*0  Cal. 
Adopting  12 '2 5  Cal.  as  the  heat  of  neutralisation,  it  follows  that 

C  +  N  +  H  +  O  +  Aq.  =  HCNO  diss,  develops  +  37-0  Cal. 
HCN  diss.  +  O  =  HCNO  diss.  +  61-4  Cal. 

The  conversion  of  cyanic  acid  into  ammonium  hydrogen  carbonate 
develops  +  24-0  Cal. 

The  addition  of  ammonium  chloride  to  potassium  cyanate  solution 
absorbs  -  0*2  Cal.,  and  it  follows  that  the  heat  of  neutralisation  of 
cyanic  acid  by  ammonia  is  about  +  10  7  Cal.  The  heat  of  formation 
of  ammonium  cyanate  from  its  elements  is  +  68  9  Cal.,  and  the 
conversion  of  dissolved  ammonium  cyanate  into  carbamide  will 
develop  8-3  Cal.  "  C.  H.  B. 

Thermodynamical  Surfaces  of  a  Substance  in  the  Solid  and 
Liquid  States.  By  Gustav  Tammann  {Zeits.  physikal.Chem.^  1896,  21, 
17 — 34). — ^In  an  ordinary  thermodynamical  surface,  a  break  occurs  at 
the  change  from  liquid  to  solid  state.  The  effect  is  considered  of 
employing  in  place  of  the  parameter  p  the  value  for  the  actual 
internal  pressure  p-\-h,  and  calculations  are  made  on  the  assump- 
tion that  this  would  give  one  thermodynamical  surface  w^ithout  breaks. 
The  relation  (dv/dp) > {dv'jdp)  is  deduced  (where  v  refers  to  solid  and 
v"  to  liquid),  and  this  is  in  accord  with  the  experiments  of  Barus  on 
the  compressibility  of  solid  and  liquid  naphthalene.  The  inequality 
{dv  ldT)>  {dv" jdT)  is  also  obtained,  a  result  which  is  also  proved  by  the 
experimental  evidence  available.  The  continuity  of  the  surface  cannot, 
however,  be  assumed  in  case  of  such  compounds  as  wax,  alloys,  (fee, 
which  have  no  definite  melting-point,  or  in  which  two  or  more  classes 
of  molecular  groups  exist.  The  paper  concludes  with  a  discussion  of 
the  forms  of  the  curve  representing  melting  point/pressure  in  different 
classes  of  compounds,  a  maximum  occurring  in  these  cases  where 
v>v"  and  a  minimum  also  if  v<v\  L.  M.  J. 

Specific  Gravities  of  Mixtures  of  Normal  Liquids.  By 
Charles  E.  Linebarger  {Amer.  C/ism.  J.,  1896,  18,  429 — 453). — The 
author  terms  those  liquids  "  normal,"  which,  as  indicated  by  the  work 
of  Guye,  Bamsay  and  Shields,  and  others,  are  formed  from  their 
vapours  without  any  change  in  molecular  condition.  If  the  degree  of 
molecular  association  of  liquids  be  taken  as  a  basis  of  classification, 
three  classes  of  binary  mixtures  may  be  distinguished. 

1.  The  liquids  mixed  are  normal ; 

2.  One  liquid  is  normal,  the  other  associated  ; 

3.  Both  liquids  are  associated. 

Mixtures  of  the  first  class  may  be  expected  to  exhibit  the  simplest 
behaviour  in  respect  to  their  physical  properties,  and  as  the  mixing  of 
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normal  liquids  is  not  attended  by  any  change  in  the  number  of  mole- 
cules present,  it  becomes  of  interest  to  inquire  what  changes  of  volume 
occur  when  such  liquids  are  mixed.  For  this  purpose,. the  densities  of 
a  number  of  binary  mixtures  of  normal  liquids  have  been  determined 
with  all  possible  care.  The  liquids  chosen  were  benzene,  toluene, 
chlorobenzene,  nitrobenzene,  ether,  ethylic  acetate,  ethylic  iodide, 
et hylic  benzoate,  carbon  bisulphide,  chloroform,  carbon  tetrachloride, 
and  turpentine.  The  mixtures  were  in  all  cases  found  to  have  a 
volume  differing  slightly  from  the  sum  of  the  volumes  of  the  com- 
ponents, so  that  there  is  generally  either  a  contraction  or  expansion  in 
volume  when  two  normal  liquids  are  mixed.  The  author  attributes 
this  behaviour  on  the  one  hand  to  specific  actions  between  the 
molecules  of  the  liquids  mixed,  and  on  the  other  hand  to  the  reduction 
of  the  internal  pressure  which  attends  the  dilution  of  one  liquid  by 
another.  H.  C. 

Compressibility  Coefficients  of  the  C^^Hon+o  Hydrocarbons. 
By  Adolfo  Bartoli  {Gazzetta,  1896,  26,  i,  466— 471).— The  author 
has  determined  the  compressibility  coefficients  Kt,  at  a  temperature 
^  =  23°,  of  a  series  of  paraffinoid  hydrocarbons  obtained  by  fraction- 
ating Pennsylvanian  petroleum,  using  a  piezometer  of  the  type  described 
by  Guillaume  {Etudes  thermometriques,  p.  28).  The  results  are  given 
in  the  following  table,  together  with  the  boiling-points,  B,  and  the 
densities  at  0°,  d^,  of  the  hydrocarbons  : — 


B 

^0 

K, 

a 

c 

Cjc 

^V.  Hu 

68° 

o-69r.o 

0-0001592 

0-5042 

0-3719 

1-355 

C7  Hjg 

93 

0-7328 

0-0001341 

0-4842 

0-3776 

1-282 

^8  H18 

117 

0-7463 

0-0001214 

0-5111 

0-4084 

1-251 

C'g  H20 

137 

0-7624 

0-0001125 

0-.5015 

0-4003. 

1  -252 

C10H22 

160 

0-7711 

0-0001054 

0-5058 

0-4065 

1-244 

CiiH,, 

181 

0-7817 

0-0000974 

0-.5032 

0-4069 

1-236 

c^H,; 

199 

0-7915 

0-0000917 

0-5065 

0-4102 

1-234 

C13H28 

219 

0-8017 

0-0000874 

0-4987 

0-4039 

1-233 

C14H30 

238 

0-8130 

0-0000827 

0-4997 

0-4090 

1.221 

C1.5II32 

260 

0-82-24 

0-0000787 

0-4991 

0-4099 

1-217 

^16^34 

280 

0-8287 

0-0000754 

0-4964 

0-4142 

1-198 

W.  J.  p. 


Capillary  Behaviour  of  the  Crystal  Paces  of  Rock-salt  and 
Sylvine  towards  the  Mother  Liquors.  By  St.  Barent  {Zeits. 
Kryst.  Mill.,  1896,  26,  529— 557).— Curie,  Sohncke,  Bravais,  and 
others  have  shown  theoretically  that  the  particular  forms  occurring  on 
a  crystal  are  determined  by  the  number  of  mass-points  or  molecules 
lying  in  unit  area  of  the  faces  of  those  forms,  which  number  is, 
in  turn,  intimately  connected  with  the  capillarity  constant.  The 
capillarity  constant  should  be  the  same  in  all  faces  of  the  same  form, 
but  different  for  faces  of  different  forms ;  the  form  the  faces  of  which 
are  most  thickly  studded  with  mass-points  should  be  that  developed 
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most  frequently  during  the  crystallisation  of  any  particular  substance, 
and  should  have  a  smaller  capillarity  constant  than  any  other  possible 
form  on  the  crystal.  The  capillarity,  measured  between  a  crystal  face 
and  the  mother  liquor  surrounding  it,  is,  however,  not  conditioned 
solely  by  the  crystalline  structure  but  also  by  the  nature  of  the  mother 
liquor,  the  temperature,  pressure,  &c. ;  the  different  habits  of  the 
crystals  of  a  substance  which  can  be  developed  by  crystallisation  from 
different  solvents  and  at  different  temperatures  are  thus  due  to  changes 
in  capillarity. 

These  apparently  sound  views  not  having  yet  been  put  to  adequate  ex- 
perimental test,  the  author  has  made  series  of  capillarity  determinations 
with  differently  orientated  plates  of  rock-salt  and  sylvine  ;  the  determina- 
tions made  by  Quincke's  method  of  measuring  the  bordering  angle  (Rand- 
winkel)  between  liquid  and  solid  are  in  concordance  with  the  theory. 

The  experiments  made  with  rock-salt  and  its  saturated  aqueous 
solution  show  that  crystallographically  different  crystal  faces  have  a 
different  capillary  behaviour  towards  the  same  mother  liquor;  the 
mother  liquor  makes  a  smaller  bordering  angle  with  a  crystalline  face, 
the  more  thickly  the  latter  is  studded  with  mass-points.  The  border- 
ing angles  are,  for  rock-salt  and  its  saturated  aqueous  solution,  of  the 
order  7-5°  for  the  form  {100},  8-7°  for  {110},  13-5°  for  {111},  and  11-1° 
for  {210},  but  on  adding  carbamide  to  the  saturated  mother  liquor,  the 
bordering  angle  on  the  form  {100}  increases,  whilst  that  on  {111} 
decreases,  so  that  the  latter  angle  becomes  less  than  the  former  when 
the  mother  liquor  contains  a  certain  percentage  of  carbamide  ;  the 
reason  is  thus  given  of  the  well-known  curious  fact,  that  whilst  sodium 
chloride  crystallises  in  cubes  from  a  pure  aqueou  solution,  it  separates 
in  octahedra  from  urine  or  an  aqueous  solution  containing  carbamide. 
The  addition  of  caustic  soda,  chromic  chloride,  or  potassium  hydrogen 
oxalate  to  sodium  chloride  solution  also  causes  i  ^»  3  crystals  formed  to 
become  octahedra,  and  in  each  of  these  cases  the  author  finds  that  the 
bordering  angle  on  the  octahedron  is  less  than  that  on  the  cube  form. 
The  addition  of  sodium  carbonate,  which  does  not  alter  the  forms 
present  of  the  sodium  chloride  crystals,  w^as  found  not  to  reverse  the 
order  of  magnitude  of  the  bordering  angles  on  the  forms  {100}  and 
{111}.  W.  J.  P. 

Coefficients  of  Division  of  Phosphoric  Acid  between  Ether 
and  "Water.  By  Marcellin  Berthelot  and  Gustave  Andr^  {Compt. 
rend,  1896, 123, 344 — 349). — Ether  free  from  alcohol  and  saturated  with 
water  was  shaken  with  definite  volumes  of  phosphoric  acid  solutions  of 
various  strengths,  and  the  quantity  of  phosphoric  acid  in  the  ether  and 
water  respectively  was  determined  by  titration.  With  a  solution  of 
phosphoric  acid  in  about  11  times  its  weight  of  water,  it  was  found 
that  1  c.c.  of  water  contained  0*0886  gram  of  phosphoric  acid,  whilst 
1  c.c.  of  ether  contained  only  0-000033  gram,  the  coefficient  of 
division  being  ^yVg.  With  acid  five  times  more  concentrated,  the 
coefficient  was  2^-^\^o'  whilst  with  a  solution  containing  0*434  gram 
of  phosphoric  acid  per  c.c.  the  quantity  dissolved  by  the  ether  was 
infinitesimal.  On  the  other  hand,  when  ether  containing  a  consider- 
able quantity  of  phosphoric  acid  is  agitated  with  an  equal  volume  of 
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water,  the  latter  removes  practically  all  the  acid  just  as  in  the  case  of 
sulphuric  and  hydrochloric  acids. 

When  a  very  highly  concentrated  liquid  phosphoric  acid  is  agitated 
with  ether,  the  two  mix  completely  with  large  development  of  heat, 
and  ether  may  be  added  in  any  proportion  without  causing  any 
precipitation.  If  a  small  quantity  of  water  is  added,  it  mixes  com- 
pletely, but  if  the  addition  of  water  is  continued,  there  at  last  comes  a 
point  when  a  small  quantity  of  ether  separates,  highly  charged  with 
phosphoric  acid.  The  addition  of  more  water  causes  the  separation  of  a 
larger  volume  of  ether  containing  a  lower  proportion  of  acid,  and  still 
more  water  separates  a  still  larger  volume  of  ether  containing  still  less 
acid,  and  this  change  continues  as  the  addition  of  water  is  continued, 
until  the  coefficient  already  stated  is  reached.  These  highly  concentrated 
liquids  cannot,  however,  be  regarded  as  simple  aqueous  solutions  of 
phosphoric  acid ;  they  are  really  complex  liquids  containing  water, 
phosphoric  acid,  and  a  compound  of  phosphoric  acid  and  ether. 
Quantitative  details  of  the  experiments  are  given.  C.  H.  B. 

Degree  of  Dissociation  of  Electrolytes  at  0°.  By  Mejer 
WiLDERMANN  {Phil  Mag.,  1896  [5],  42,  102— 103).— The  author 
points  out  that  Wood  has  wrongly  attributed  certain  molecular  freez- 
ing point  depressions  to  him,  and  that,  contrary  to  Wood's  statement, 
in  the  paper  cited  Arrhenius's  generalisation  finds  an  excellent  con- 
firmation. H.  C. 

Influence  of  the  Temperature  of  the  Cold  Jacket  on  Cryo- 
scopic  Measurements.  By  Francois  M,  Baoult.  {Zeits.  j^hysikal. 
Gliem.,  1896,  20,  601 — 604.) — The  observed  freezing  point  is  that  tem- 
perature at  which  the  velocity  of  cooling  by  radiation  is  equal  to  the 
velocity  of  heating  by  ice-formation.  The  latter  velocity  is  propor- 
tional to  the  difference  between  the  observed  and  true  freezing  point, 
that  is,  t^  -  ^j,  hence  also  the  velocity  of  cooling  is  so  proportional,  namely, 
v  =  h{t^-  ^i)  or  (^Q  -  t^  =  -y/^,  a  result  similar  to  that  of  Nernst  and  Abegg. 
(Abstr.,  1895,  ii,  155).  The  true  freezing  point  can,  however,  be  readily 
found  by  observing  the  apparent  freezing  point  at  two  or  three  dif- 
ferent temperatures  of  the  cold  jacket,  other  conditions  being  similar. 
The  values  of  v  (the  velocity  of  cooling)  are  taken  for  abscissse  and  the 
observed  freezing  points,  ^j,  as  ordinates  and  the  curve  (a  straight  line)  pro- 
duced to  the  value  -y  =  0.  The  author  finds  that  with  solutions  of  the  same 
substance  at  various  concentrations,  the  difference  t^  -  t^  is  proportional 
to  the  concentration,  consequently  to  the  depression,  hence  if  C^  and  Cj 
are  the  true  and  apparent  depressions  t^-t^=i  qC^  and  Cj  -  Cq  =  ^q  - 1^ 
hence  C^  =  Cq{1  -\-q)  so  that  laws  deduced  for  C'q  hold  also  for  (7j  since 
9'  is  a  constant  dependent  only  on  the  nature  of  the  dissolved  substance. 
In  the  author's  experiments,  q  had  the  following  values  :  pure  water, 
-0-001  ;  sulphuric  acid,  0"004  ;  hydrogen  chloride,  0*002  ;  cane  sugar. 
0-002  ;  alcohol,  0*005.  It  follows  therefore  that  the  temperature  of  the 
bath  does  not  invalidate  laws  deduced  from  the  freezing  point  depressions 
of  various  solutions  of  the  same  compound  and  also  that  the  effect  is  very 
slight  and  does  not  noticeably  affect  the  actual  values  of  molecular  de- 
pressions of  different  compounds,  or  the  deduced  laws,  and  further  the 
effect  can  be  readily  allowed  for  and  corrected.  L.  M.  J". 
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Note  by  Abstractor. — The  above  expression  is  deduced  in  a  manner 
closely  analogous  to  that  employed  by  Wildermann  (Abstr.,  1896,  ii, 
291)  with  which  it  entirely  agrees  if  the  value  k{ts  - 1^  is  substituted 
for  v{is  =  convergence  temperature). 

Parabromotoluene  as  a  Solvent  in  Cryoscopic  Researches. — 
ByEMANUELE  Paterno  (Gazzetta,  1896,  26,  ii.,  1 — 9). — The  author  has 
studied  the  possibility  of  using  parabromotoluene  as  a  solvent  in  cryo- 
scopic determinations ;  the  molecular  depressions  of  the  freezing 
point  of  parabromotoluene  melting  at  26*88°  by  benzene,  toluene, 
ethylenic  bromide,  ethylsuccinimide,ethylic  oxalate,  veratrole,  thiophen, 
aniline,  pyridine,  ethylic  alcohol,  acetic  acid,  phenol,  paracresol,  and 
thymol  were  determined,  and  from  the  results  it  is  concluded  that  the 
value  82-20  calculated  by  van't  Hoff's  formula  from  the  latent  heat  of 
fusion  is  the  normal  value  of  this  constant. 

Parabromotoluene  behaves  in  cryoscopy  similarly  to  the  hydro- 
carbons and  their  halogen  and  nitro-derivatives,  giving  normal  results 
with  neutral  substances  and  bases,  but  only  about  half  the  normal 
molecular  depressions  with  acids ;  with  alcohols  and  phenols,  the 
molecular  depressions  are  practically  normal  in  very  dilute  solutions, 
but,  as  the  concentration  is  increased,  the  molecular  depressions  decrease 
rapidly  with  alcohols,  and  less  rapidly  with  phenols. 

Since  parabromotoluene  is  easily  purified,  little  liable  to  change,  and 
does  not  exhibit  superfusion,  it  should  constitute  a  valuable  solvent  in 
cryoscopy.  W.  J.  P. 

Veratrole  as  a  Solvent  in  Cryoscopic  Researches. — By 
EMA.NUELE  Paterno.  {Gazzetta,  1896,  26,  ii,  9 — 16). — Cryoscopic  de- 
terminations of  benzene,  paraxylene,  bromotoluene,  thiophen,  aniline, 
pyridine,  ethylic  alcohol,  glycerol  diethylic  ether,  benzylic  alcohol, 
phenol,  thymol,  acetic  acid,  and  valeric  acid  in  veratrole  solution  give 
64  as  the  mean  molecular  depression  of  the  freezing  point  of 
this  solvent.  Veratrole  is  not  cryoscopically  analogous  in  behaviour  to 
the  hydrocarbons  or  their  halogen  or  nitro-derivatives  but  gives  almost 
the  same  molecular  depressions  of  the  freezing  point  with  substances 
of  very  varied  types  ;  with  aniline,  phenol  and  thymol  the  molecular 
depressions  are  extraordinarily  constant  with  change  of  concentration. 
The  cryoscopic  behaviour  of  veratrole  is  in  many  respects  similar  to 
that  of  benzophenone.  W.  J.  P. 

Nitrobenzene  as  a  Solvent  in  Cryoscopic  Research. — By  G. 
Ampola  and  E.  Carlinfanti  {Gazzetta,  1896,  26,  ii,  76 — 91). — From 
determinations  of  the  depression  of  the  freezing  point  of  nitrobenzene 
by  benzene,  bromobenzene,  toluene,  bromotoluene,  paraxylene, 
benzaldehyde,  veratrole,  naphthalene,  ethylic  oxalate,  thiophen,  chloro- 
form, bromoform,  formic  acid,  acetic  acid,  valeric  acid,  isobutyric  acid, 
ethylic  alcohol,  isopropylic  alcohol,  isobutylic  alcohol,  ca  pry  lie  alcohol, 
trimethylcarbinol,  benzylic  alcohol,  cinnamic  acid,  glycerol  ethylic 
ether,  phenol,  thymol,  paracresol,  aniline,  dimethylaniline,  coniine, 
quinoline,  pyridine,  and  piperidine,  the  authors  find  the  molecular  de- 
pression to  be  69,  the  number  calculated  by  van't  Hoff's  formula  being 
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68*6.  The  determinations  indicate  that  the  behaviour  of  nitroben- 
zene as  a  solvent  is  analogous  to  that  of  benzene,  bromoform, 
paraxylene  and  parabromotoluene.  Paraxylene,  benzene,  toluene, 
veratrole,  naphthalene,  bromoform,  chloroform,  bromobenzene,  bromo- 
toluene,  ethylic  bromide  and  benzaldehyde  give  normal  depressions,  as 
does  also  thiophen,  although  it  behaves  abnormally  in  benzene  solution. 
Aniline  and  dimethylaniline  give  very  constant  molecular  depressions 
between  very  wide  limits  of  concentration ;  quinoline  is  also  nearly 
normal  in  behaviour,  and  the  irregularities  noted  with  the  other  bases 
examined  is  certainly  due  to  reaction  occurring  between  the  dissolved 
substance  and  the  solvent.  The  behaviour  of  acids,  alcohols  and 
phenols  is  strictly  analogous  to  their  behaviour  in  benzene,  paraxylene 
and  bromoform.  W.  J.  P. 


Behaviour  of  Phenol  as  a  Solvent  in  Cryoscopy.  By 
Emanuele  Patern6  {Gazzetta,  1896,  26,  ii,  363— 374).— The  author 
has  made  series  of  determinations  of  the  molecular  depression  of  the 
freezing  point  of  phenol  by  water,  bromoform,  toluene,  paraxylene, 
nitrobenzene,  parabromotoluene,  veratrole,  ethylic  oxalate,  alcohol, 
benzylic  alcohol,  glycerol  diethylic  ether,  thymol,  methylic  salicylate, 
formic  acid,  acetic  acid,  valeric  acid,  pyridine,  aniline,  dimethylaniline, 
and  ethylsuccinimide.  The  molecular  depressions  of  the  freezing 
point  by  bromoform,  nitrobenzene,  toluene,  parabromotoluene,  and 
paraxylene  diminish  gradually  as  the  concentration  increases  ;  this 
behaviour  is  different  from  that  observed  with  other  hydrocarbons 
and  their  halogen  derivatives  by  Eijkman  (Abstr.,  1890,  324) 
who  found  that  the  molecular  depressions  tended  to  increase  with 
the  concentration.  The  alcohols  and  phenols  behave  very  regularly 
and  the  molecular  depressions  are  very  constant  between  wide  limits 
of  concentration  ;  with  the  diethylic  ether  of  glycerol,  which  is  a 
secondary  alcohol,  the  molecular  depression  is  not  nearly  so  constant. 
The  tendency  of  the  molecular  depression  to  increase  with  the  concen- 
tration, noticed  by  Eijkman  with  phenolic  substances  in  phenol 
solution,  is  not  confirmed  by  the  author ;  the  molecular  depressions 
caused  by  thymol  and  methylic  salicylate  gradually  decrease  as  the 
concentration  increases,  and  Garelli  and  Montanari  have  observed 
similar  behaviour  in  the  case  of  the  dihydroxy benzenes.  The  molecular 
depression  caused  by  acids  is  small,  even  in  dilute  solutions,  and  it 
decreases  considerably  as  the  concentration  increases  :  this  result  agrees 
with  that  obtained  by  Eijkman.  The  rate  of  increase  of  the  molecular 
depression  with  concentration  caused  by  pyridine,  aniline,  and  dimethyl- 
aniline is  not  so  great  as  in  the  case  of  the  alkaloids  studied  by 
Eijkman ;  the  molecular  depression  for  ethylsuccinimide,  however, 
increases  rapidly  with  the  concentration.  Veratrole  and  ethylic  oxalate 
give  high  molecular  depressions  which  also  increase  with  the  concen- 
tration. Water  in  dilute  solutions  gives  a  low  molecular  depression 
which  rapidly  increases  with  the  concentration ;  this  substance 
behaves,  therefore,  similarly  to  the  acids. 

Phenol  seems  to  differ  in  behaviour  from  other  solvents  used  in 
cryoscopic  work,  in  that  there  is  a  general  tendency  for  the  molecular 
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depressions  to  increase  with  the  concentration,  whilst  in  general  the 
molecular  depression  decreases  as  the  concentration  increases 

W.  J.  P. 

The  Cryoscopic  Behaviour  of  Substances  similar  in  Com- 
position to  the  Solvent.  By  Felice  Garelli  {Gazetta,  1896,  26, 
ii,  380  —  387). — Cryoscopic  determinations  show  that  cyclopentadiene 
(Abstr,,  1896,  i,  289),  as  would  be  expected  from  the  author's  previous 
results  {ibid,  ii,  292),  forms  solid  solutions  with  freezing  benzene  but 
behaves  quite  normally  in  paraxylene  solution.  Dicyclopentadiene, 
however,  behaves  quite  normally  in  freezing  benzene,  phenanthrene 
naphthalene,  and  diphenyl. 

Fluorene  gives  normal  results  in  benzene  and  naphthalene  solution, 
but  the  addition  of  fluorene  to  phenanthrene  raises  the  freezing  point 
of  the  latter,  owing  to  the  formation  of  a  solid  solution.        "W.  J.  P. 

Osmotic  pressure  of  Ether  and  Chloroform  in  the  Nerve 
Cells.  By  Heinrtch  Dreser.  {Zeits.  physikal.  Chem.,  1896,  21,  108 
— 112) — The  best  narcotising  mixture  in  the  case  of  chloroform  is 
10  grams  in  100  litres  of  air,  in  the  case  of  ether  20  grams  in  the 
same  volume.  Assuming  that  the  protoplasmic  solution  is  in  equili- 
brium with  this  mixture,  the  author  calculates  the  osmotic  pressure 
of  the  two  compounds  in  their  solution,  the  results  being  982*4 
atmospheres  and  703*6  atmospheres  for  the  chloroform  and  ether 
respectively.  L.  M.  J. 

Labile  Equilibrium  of  Salt  Solutions.  By  Adolf  Blumcke 
{Zeits.  'physikal.  Chem.,  1896,  20,  586 — 592). — Contains  thermody- 
namical  diagrams  representing  states  of  labile  equilibrium  of  salt 
solutions.     (Abstr.  1893,  ii,  447).  L.  M.  J. 

Hypothesis  of  the  Coloration  of  Ions.  By  Gaetano 
Magnanini  {Gazzetta,  1896,  26,  ii,  92 — 96.  Compare  Magnanini  and 
Bentivoglio,  Abstr.,  1894,  ii,  129). — Determinations  of  the  electrical 
conductivity  of  dimethylvioluric  acid  give  K  =  0*00157  and  fx  oz  =  352  • 
the  potassium  salt  is  much  more  highly  dissociated  in  solution 
and  V  =  1280,  ju,  =  96*3.  Solutions  of  the  acid,  in  accordance  with 
Ostwald's  hypothesis  of  the  coloration  of  the  ions,  are  less  strongly 
coloured  than  those  of  the  salt. 

With  solutions  of  isonitrosodiketohydrindene,  the  values  K  — 
0*0000105  and  /x  cc  =  355  were  obtained;  the  yellow  colour  of  the 
solid  substance  persists  in  solution,  but  highly  dilute  solutions  are  of 
a  more  reddish  tint. 

Diethylic  dichloroquinonedimalonate  (Grindley  and  Jackson,  Abstr., 
1893,  i,  312)  is  yellow  in  the  solid  state,  and  nearly  insoluble  in 
water  ;  when  heated  with  water,  a  small  quantity  dissolves,  and  the 
solution  becomes  blue,  whilst  on  cooling  the  substance  crystallises  out, 
the  solution  becoming  colourless  and  having  a  much  smaller  electrical 
conductivity  when  cold  than  when  hot.  On  adding  a  trace  of  acid, 
the  salt  dissolves  and  the  solution  becomes  deep  blue.         W.  J.  P. 

Transparency  of  Solutions  of  Colourless  Salts.    By  WALTHi:RE 
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Spring  (Zeits.  anorg.  Chem.,  1896,  13,  19 — 28).— Solutions  of  various 
strengths  of  the  following  carefully  purified  salts  were  examined  : 
lithium  chloride,  sodium  chloride  and  nitrate,  potassium  bromide,  chlo- 
ride and  nitrate,  and  the  chlorides  of  magnesium,  calcium,  strontium, 
and  barium.  The  relative  amount  of  light  absorbed  by  a  column  of  each 
salt  solution  is  determined  by  comparing  it  with  an  equal  column  of 
water,  using  glass  plates  to  equalise  the  transparency  of  the  two 
columns.  The  relative  absorption  of  the  salt  solutions  compared  with 
.water  is  then  calculated  from  the  equation  Jg  =  ♦A  Qa{n-^-7i^)  y^\^Q^ 
a  =  the  absorption  of  one  glass  plate,  n  =  the  number  of  plates  used, 
and  Jj  =  the  intensity  of  the  light  after  passing  through  the  water. 

The  results  obtained  show  that  the  colour  of  a  column  of  water  is 
not  altered  by  the  presence  of  dissolved  salts,  and  all  the  salt  solutions 
gave  the  same  spectrum  as  pure  water.  The  transparency  of  the 
solution  depends  on  the  nature  of  the  dissolved  salt  and  on  the  concen- 
tration :  it  increases  as  the  concentration  decreases,  but  is  not  pro- 
portional to  the  concentration.  The  absorption  of  a  salt  solution 
does  not  equal  the  sum  of  the  absorptions  of  the  solvent  and  the 
dissolved  salt.  E.  C.  R. 

Autocatalysis.    By  F.  G.  Donnan  (Ber.,  1896,  29,  2422—2423).— 

The  equation  dx/dt  =  km  {a  -  xf,  which  Goldschmidt  has  shown 
(Abstr.,  1896,  ii,  638)  to  express  the  velocity  of  etherification  in 
alcoholic  solution,  is  identical,  since  m  is  constant,  with  the  equation 
dxjdt  =  km?-  (a  -  x^  which  should  express  the  velocity  of  etherification 
if  no  autocatalysis  occurs  :  if  the  hydrogen  ions  acted  catalytically 
according  to  a  linear  law,  the  equation  dx/dt  =  ^j  m^  {a  -  xY  should 
hold.  The  author  therefore  concludes  that  no  autocatalysis  occurs 
during  direct  etherification,  I'he  fact  that  etherification  is  a  bimole- 
cular  reaction,  as  Goldschmidt  finds,  is  a  necessary  consequence  of  the 
electrolytic  dissociation  and  is  in  itself  proof  of  the  non- occurrence  of 
autocatalysis ;  etherification  is  a  similar  reaction  to  the  formation  of 
carbamide  from  ammonium  cyanate  (Walker  and  Hambly,  Trans., 
1895,  746).  W.  J.  P. 

Velocity  of  Decomposition  of  some  Sulphur  and  Phosphorus 
Compounds  by  Water.  By  Giacomo  Carrara  and  I.  Zoppelabi 
{Gazzetta,  1896,  26,  i,  483 — 493).  In  continuation  of  their  previous 
work  (Abstr.,  1894,  ii,  412),  the  authors  have  determined  the  velocity 
of  reaction  in  non-homogeneous  systems  consisting  of  water  and  the 
compounds  named  in  the  appended  table,  using  for  calculation  the 
formula 

A  '-OS -A-  =  ^^' 

to         A  -X 

in  which  0  is  the  surface  area  of  the  two  liquids  in  contact,  ^  the 
quantity  of  decomposable  liquid,  x  the  quantity  of  the  latter  decom- 
osed  during  the  time  t,  and  (7  is  a  constant.  The  sp.  gr.  d  of  the 
liquids  at  ll°/4°,  and  the  temperature  T  at  which  the  experiments 
were  made  are  also  given ;  both  AC  and  x/t  are  calculated. 

The  quantity  AC  deduced  from  the   logarithmic  formula  is  in  all 
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cases  more  constant  than  the  ratio  xjt,  thus  confirming  the  authors 
view  that  the  logarithmic  expression  should  be  used  in  non-homo- 
geneous systems. 


Substance 

cl 

T 

A 

AG 

? 

SOCI2 

1-6577 

1° 

1 

0-0152 

0-0317 

SACla 

1-8512 

10 

1 

0-00331 

0-00571 

30 

1 

0  0100 

0-0160 

PCI3 

1-5941 

5 

1 

0-000297 

0-0071 

PBr3 

2-9132 

5 

10 

0-0111 

0-0239 

)  t 

3 ) 

10 

10 

0-0212 

0-0442 

POCI3 

1-6529 

5 

10 

0-000348 

0-0782 

,, 

10 

IQ 

0-00067 

0-0138 

PSClg 

1-6531 

10 

10 

0-000]32 

0-000289 

») 

" 

30 

10 

0-000238 

0-00041 

\Y.  J.  P. 


Velocity  of  Formation  of  Alkali  Xanthogenates  [Alkali 
Ethylic  a/?  -  dithiocarbonates].  By  Natale  Vianello  Moro. 
{Gazzetta,  1896,  26,  i,  494 — 501). — If  a  satisfactory  inactive  solvent 
could  be  found,  the  formation  of  an  alkali  xanthogenate  [ethylic  a^- 
dithiocarbonate]  in  accordance  with  the  equation  CS2  +  KHO  +  EtOH  = 
CSgOEtK  +  HgO,  would  constitute  a  reaction  of  the  third  order,  and 
might  then  be  advantageously  studied,  because  the  velocities  of  very 
few  such  reactions  have  been  determined.  Since  such  a  solvent  could 
not  be  found,  the  reaction  was  examined  in  alcoholic  solution,  and,  as 
was  to  be  expected,  then  proceeded  as  a  reaction  of  the  second  order, 
the  quantity  of  alcohol  present  being  a  constant.  W.  J.  P. 


Hydrolysis  of  Ferric  Chloride.  By  H.  M.  Goodwin  {Zeits. 
physikal.  Chem.,  1896,  21,  1 — 15). — When  a  neutral  solution  of  ferric 
chloride  is  considerably  diluted,  the  solution, although  colourless  at  first, 
soon  becomes  yellow,  whilst  also  the  molecular  conductivity  increases 
with  the  time  since  dilution.  The  author  finds  the  velocity  of  the 
change  of  conductivity  increases  with  the  dilution,  and  that  the  change 
does  not  commence  until  some  time  after  dilution,  this  time  increasing 
with  the  concentration.  The  time  required  to  reach  a  final  state 
of  equilibrium  is  also  very  variable,  being  3  hours  for  0*0001  N,  and  a 
week  for  0-0006  JS".  The  velocity  of  the  change,  when  once  started, 
rapidly  increases,  reaches  a  maximum,  and  then  decreases.  The 
author  considers  that  these  anomalies  are  due  to  the  hydrolysis  of 
the  ferric  chloride  on  dilution,  in  accordance  with  the  equation 
FeCl3  +  H20=:FeOH"  +  H'  +  30r,  in  which  case  an  increase  in  conduc- 
tivity is  caused  by  the  greater  velocity  of  the  new  ions.  The  slow  after 
increase  is  caused  by  the  further  hydrolysis  and  formation  of  the 
colloidal  hydroxide.  Conductivity  and  cryoscopic  measurements  yield 
numbers  which  are  in  accord  with  this  view,  but  not  with  the  view 
that  hydrolysis  to  Fe(0H)3  occurs  immediately  after  dilution. 

L.  M.  J. 
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Velocity  of  the  reaction  between  Ferric  Chloride  and 
Stannous  Chloride.  By  Arthur  A.  Noyes  (Zeits.  physikal.  Chem., 
1896,  21,  16.) — The  author's  opinion  that  the  reaction  between  ferric 
chloride  and  stannous  chloride  is  one  of  the  third  order  is  contrary  to 
that  of  Kortright,  who  considered  that,  if  hydrolysis  of  the  ferric 
chloride  to  ferric  hydroxide  is  allowed  for,  the  reaction  is  of  the  second 
order  (Abstr.,  1895,  ii,  159  and  257).  The  results  obtained  by 
Goodwin  (preceding  abstract)  show  that  hydrolysis  to  ferric  hydroxide 
can  occur  only  to  a  very  small  extent,  so  that  Kortright's  explanation 
cannot  hold.  L.  M.  J. 

Explosions.  By  C.  Hoitsema  (Zeits.  physikal.  Chem.,  1896,  21, 
137 — 148). — The  first  explosive  decomposition  studied  was  that  of  silver 
oxalate,  Ag^CgO^  =  Agg  +  2C02(  =  29500  Cal.).  Preliminary  experi- 
ments proved  that  the  same  products  were  obtained  during  slow 
decomposition.  The  velocity  constant  was  found  to  increase  with  the  tem- 
perature, the  curve  bending  upwards  very  rapidly  at  about  165°.  When 
the  reaction  velocity  was  then  carefully  determined  at  fixed  tempera- 
tures, satisfactory  constancy  was  found,  the  mean  results  for  150°,  155°, 
160°  and  170°  being  respectively  0-00292,  0-00481,  0-00711  and  0-0174, 
values  which  satisfactorily  obey  Nernst's  expression  log^  =  -AjT+c. 
Sulphide  of  nitrogen  was  qualitatively  examined,  and  was  found  to 
give  the  same  products  whether  the  decomposition  was  slow  or  rapid. 
The  velocity  was  found  further  to  increase  with  the  temperature. 
Mercury  and  silver  fulminates  were  also  examined,  but  in  this  case 
the  products  of  decomposition  depend  on  the  velocity  of  decomposition 
and  no  quantitative  measurements  were  made.  L.  M.  J. 

The  Theory  of  "Corresponding"  States.  By  G.  Barker 
{Zeits.  pliysikal.  Chem.,  1896,  21,  127— 133).— The  author  deduces  the 
following  conclusions  respecting  compounds  obeying  Van  der  Waals', 
laws,  at  "  corresponding "  states^  (1)  The  deviations  from  the  laws 
of  Joule,  Boyle,  and  Gay  Lussac  are  equal.  (2)  The  change  in  the 
molecular  entropy  by  vaporisation  is  equal  for  all  compounds. 
(3)  The  molecular  entropy  is  equal.  (4)  The  specific  heat  is  inversely 
proportional  to  the  molecular  weight.  (5)  The  molecular  energy  and 
the  molecular  free  energy  are  proportional  to  the  critical  temperature. 
(6)  The  velocity  of  sound  is  directly  proportional  to  the  critical 
temperature  and  inversely  proportional  to  the  molecular  weight. 

L.  M.  J. 

Isomorphism  XII.  By  Jan  W.  Retgers  {Zeits.  physikal.  Chem. 
1896,  20,  481 — 546). — Beryllium  is  frequently  regarded  as  isomor- 
phous  with  the  elements  of  the  zinc  group,  chiefly  owing  to  the  form 
resemblance  of  some  of  its  mineral  compounds  to  those  of  zinc,  and  tothe 
alleged  isomorphous  mixtures  of  beryllium  sulphate  with  the  vitriols 
(Klatzo,  J.  p\  Chem.,  1869,  106,  227).  The  minerals  helvite 
and  danalite,  in  which  mixtures  of  silicates  and  sulphides  of 
beryllium  manganese,  iron  and  zinc  are  found,  are  composed  of  the 
silicate  of  the  former  combined  with  the  isomorphous  mixture  of  the  other 
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silicate  and  the  sulphides,  that  is,  3Be2Si04,3(MnFe)Si04,2(MnFe)S 
represents  helvite.  Similar  remarks  apply  to  other  beryllium  minerals 
which  are  shown  to  contain  no  isomorphous  mixtures  of  beryllium 
silicate  with  the  silicates  of  the  zinc  group.  The  author  endeavoured 
to  prepare  mixed  crystals  of  beryllium  sulphate  with  the  sulphates  of 
copper,  nickel,  iron  and  manganese,  but  although  several  solutions  were 
in  each  case  crystallised  no  trace  of  mixed  crystals  was  obtained,  a 
result  completely  at  variance  with  the  results  of  Klatzo,  but  agreeing 
with  those  of  Marignac.  From  this,  the  author  concludes  that  beryllium 
salts  are  not  isomorphous  with  the  salts  of  the  metals  of  the  magnesium 
group.  The  author  adds  other  examples  of  the  use  of  etched-figures 
(Abstr.,  1895,  ii,  309)  in  the  determination  of- isomorphism.  In  all  the 
cases  hitherto  examined,  isomorphous  compounds  show  similar  etched- 
figures  when  subjected  to  the  same  reagent,  but  the  converse  does  not 
necessarily  hold,  so  that  although  rutile,  zircon,  and  tinstone  give 
similar  figures  with  hydrogen  potassium  fluoride,  the  author  does  not 
consider  them  isomorphous,  while  the  isomorphism  also  of  silicon  and 
titanium  compounds  is  doubtful.  This  method  is  also  useful  in 
examining  cases  of  hemimorphism,  and  cases  are  recorded  where 
supposed  hemihedral  compounds  are  proved  to  be  holohedral,  as,  for 
instance,  copper  oxide,  and  phosgenite  [cromfordite]. 

Cases  of  anomalous  mixtures  are  next  considered.  Many  salts  in 
crystallising  absorb  organic  colouring  matters,  and  frequently  such 
mixtures  have  a  more  or  less  fibrous  structure ;  probably  the  origin 
of  many  fibrous  minerals  is  due  to  a  similar  cause.  The  colour  also  of 
various  minerals  may  be  due  to  organic  mixtures,  as,  for  example, 
yellow  blende  (free  from  iron),  topaz,  amethyst,  rose  quartz,  &c.  Some 
minerals  also  form  anomalous  mixtures  with  others,  thus  the  oxides  of 
tin  and  titanium  form  crystals  coloured  by  ferric,  chromic  qx  manganic 
oxides.  The  cause  of  this  is  not  clear  but  it  may  be  due  to  a  crystallo- 
graphic  opposition,  the  axes  of  one  being  parallel  to  the  interaxes  of 
the  second.  Numerous  examples  of  other  anomalous  mixtures  are 
recorded.  L.  M.  J. 

Isomorphism  of  Alkali  Salts.  By  E.  KRiCKMEYEri  (Zeiis. 
physikal.  Chem.,  1896,  21,  53—89).  The  specific  gravity  of  isomor- 
phous mixtures  is  stated  by  Retgers  to  be  a  purely  additive  function, 
and  the  experiments  of  the  author  on  the  specific  gravities  of  iso- 
morphous mixtures  of  potassium  and  ammonium  salts  verify  this 
conclusion,  hence  the  sp,  gr.  of  crystals  is  used  as  a  test  for  mixtures. 
Such  mixtures  were  obtained  in  the  case  of  the  potassium  and 
ammonium  alums,  the  monoclinic  double  sulphates  with  zinc,  nickel, 
&c.,  and  the  chlorides.  With  the  phosphates  and  tartrates,  however, 
the  miscibility  of  the  salts  was  very  slight.  In  the  case  of  sodium 
and  potassium  salts  no  mixed  crystals  could  be  obtained  although  the 
alums, ,  double  sulphates  with  zinc,  &c.,  chlorides,  and  bromides  were 
investigated.  Sodium  and  ammonium  chlorides,  lithium  and  sodium 
chlorides  and  sulphates,  lithium  and  potassium  chlorides  and  sulphates, 
were  also  examined  but  in  no  case  could  mixed  crystals  be  obtained,  so 
that  the  only  truly  isomorphous  compounds  are  those  of  potassium 
and  ammonium.  The  paper  contains  a  number  of  carefully  determined 
specific  gravities  of  the  salts  examined.  T..  M.  J. 
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A  New  Shaking  Apparatus  for  the  Laboratory.  By  Max 
VON  Recklinghausen  {Ber.,  1896,  29,  2372 — 2373). — The  apparatus 
is  represented  in  the  diagram  one-tenth  its  natural  size.    Its  advantages 


are  (1)  That  friction  is  reduced  to  a  minimum.  (2)  That  the  different 
parts  are  not  corroded  by  the  air  of  the  laboratory.  (3)  That  only 
a  small  force  is  needed  to  set  the  apparatus  in  motion.  The  platform 
consists  of  an  iron  frame  covered  with  coarse  wire  gauze,  to  which  the 
flasks,  &c.,  to  be  shaken  can  easily  be  strapped.  J.  J.  S. 
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Does  Hydrogen  find  its  Proper  Place  at  the  Head  of 
Group  I.  or  at  the  Head  of  Group  VII.  ?     By   Orme   Masson 

(Chem.  News,  1896,  72,  283 — 284). — As  reasons  for  assigning  a 
position  to  hydrogen  at  the  head  of  Group  VII.  in  the  periodic  system, 
the  author  points  to  its  monad  valency,  its  diatomic  molecule,  its 
gaseous  character  and  extremely  low  boiling-point.  The  atomic  weight 
of  hydrogen  places  it  rather  in  Group  VII.  than  in  Group  I.,  and 
arguments  based  on  substitution  cut  both  ways,  as  an  inorganic 
chemist  would  be  most  struck  with  the  analogy  between  hydrogen  and 
the  alkali  metals,  an  organic  chemist  with  the  analogy  between 
hydrogen  and  the  members  of  the  chlorine  group. 

John  A.  R.  Newlands  {ibid.,  1896,  72,  305)  points  out  that  in 
1872  he  classed  hydrogen  and  chlorine  together  on  account  of  their 
mutual  replaceability,  and  because  the  atomic  weight  of  hydrogen 
indicates  that  it  is  really  the  lowest  member  of  the  chlorine  group. 

H.  G 

Slow  Oxidation  of  Hydrogen  and  of  Carbonic  Oxide.  By 
Victor  Meyer  and  Max  von  Recklinghausen  [Ber.,  1896,  29,  2549 
—  2560). — It  is  known  that  hydrogen  is  slowly  oxidised,  when  led 
through  a  solution  of  potassium  permanganate,  and  a  repetition  of 
this  experiment  showed  that  the  gas  if  left  over  an  alkaline  or  neutral 
solution  of  the  salt  slowly  decreased  in  volume  until  all  had  been 
absorbed.     Carbonic  oxide  behaved  similarly. 
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On  shaking  the  mixture  on  the  shaking-machine  lately  devised  by 
von  Recklinghausen,  a  similar  result  was  arrived  at ;  if,  however,  an 
acid  solution  of  permanganate  was  employed,  a  large  volume  of  gas 
remained  unabsorbed,  which  on  examination  was  found  to  be  oxygen. 
39  c.c.  of  hydrogen  after  shaking  for  15  hours  with  29  c.c.  of  an  acid 
solution  of  permanganate  yielded  17 '8  and  20*4  c.c.  of  oxygen. 

Since  an  acid  solution  of  permanganate  evolves  oxygen  by  itself 
on  standing,  three  experiments  were  conducted  side  by  side^  the 
hydrogen  being  replaced  in  one  case  by  air  and  in  the  other  by 
carbonic  anhydride ;  the  quantities  obtained  were,  however,  very 
different,  the  carbonic  anhydride  experiment  yielding  only  25  c.c.  of 
oxygen,  whilst  with  the  hydrogen  19"1  c.c.  was  obtained.  The  amount 
of  oxygen  evolved  does  not  increase  after  a  certain  limit  has  been 
reached,  the  same  volume  being  obtained  whether  the  mixtures  were 
shaken  for  17  or  for  87  hours. 

The  quantity  of  oxygen  evolved  from  an  acid  solution  of  perman- 
ganate on  standing  differs  considerably  from  that  given  off  on  shaking. 
A  closed  tube  completely  filled  with  the  solution  burst  after  standing 
2  J  months  in  the  dark,  whilst  one  which  had  been  filled  one-third  with 
permanganate  and  two  thirds  with  air  was  found  to  contain  50  c.c. 
of  oxygen  at  the  end  of  the  same  period,  that  is,  nearly  20  times  as 
much  as  was  given  off  in  the  majority  of  the  experiments  when  the  liquid 
was  shaken.  It  was  further  found  that  the  temperature  had  a  con- 
siderable influence  on  the  amounts  evolved. 

The  formation  of  oxygen  in  these  experiments  could  be  readily 
understood  on  the  supposition  that  hydrogen  peroxide  was  at  first 
produced  and  that  this  subsequently  reacted  with  the  permanganate, 
evolving  oxygen.  Since,  however,  carbonic  oxide  behaves  in  a  pre- 
cisely similar  way  (yielding  14-5 — 11*5  c.c.  of  oxygen  when  39'5  c.c. 
of  the  gas  is  shaken  with  20  c.c.  of  permanganate  solution  for  23J 
hours),  this  explanation  does  not  hold  good. 

The  evolution  of  oxygen  is  irregular,  and  the  numbers  obtained  are 
merely  approximate,  the  quantities  evolved  in  two  similar  experiments 
seldom  agreeing. 

It  might  be  supposed  that  the  large  quantity  of  oxygen  evolved 
might  be  due  to  the  diminution  of  pressure  consequent  on  the  absorp- 
tion of  the  hydrogen ;  that  this  is  not  the  case,  however,  was  shown 
by  shaking  carbonic  anhydride  and  air  with  permanganate  under 
diminished  pressure,  the  volume  of  oxygen  given  off  (2 — 3  c.c.)  remaining 
unaltered. 

The  authors  hope  to  throw  light  on  these  phenomena  by  means  of 
further  experiments  conducted  on  other  reducing  gases,  such  as  the 
hydrocarbons,  &c.  Meanwhile,  they  consider  that  the  most  probable 
explanation  is  that  put  forward  by  van't  Hoff  in  explanation  of  the 
simultaneous  oxidation  of  triethylphosphine  and  indigo  solution, 
namely,  that  in  slow  oxidations  the  oxygen  molecule  acts  as  two 
atoms  (i)  or  ions  (?).     The  reaction  in  this  case  proceeding  thus 

H.,  00 

H^  00 
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the  quantity  of  oxygen  given  off  agreeing  approximately    with  this 
equation.  J.  F.  T. 

Behaviour  of  Halogen  Hydrides  at  Low  Temperatures.  By 
Thaddaeus  Estreicher  {Zeits.  iihysikal.  Chem.,  1896,  20,  605 — 609). — 
The  author  has  determined  the  boiling  points  and  freezing  points  of 
hydrogen  chloride,  bromide,  and  iodide,  as  well  as  the  critical  tempera- 
tures of  the  last  two  compounds.  The  low  temperatiu^es  were 
obtained  by  means  of  ethylene,  and  by  carbonic  anhydride  and  ether, 
and  were  measured  by  a  helium  thermometer.  (Abstr.,  1896,  ii,  597). 
The  results  obtained  were 


Pressure 

b.  p.                    m.  p. 

Grit.  temp. 

Hydrogen  chloride  ... 
Hydrogen  bromide    . 
Hydrogen  iodide 

745-2 
738-2 
739-8 

-83-7°       '       -111-1° 
^64-9°       i       -   87-9° 
-34-1°             -   50-8° 

+   91-3° 

+  150-7° 

The  liquid  was  in  each  case  clear  and  colourless,  and  the  solid  an 
iron  grey  mass,  but  in  the  case  of  the  iodine  compounds  the  products 
were  frequently  coloured  by  dissolved  iodine.  L.  M.  J. 

Crystallography  of  lodates  and  Periodates.  By  Arthur  S. 
Eakle  {Zeit.  Kryst.  Min.,  1896,  26,  558— 588).— The  author  has 
investigated  the  conditions  of  growth  most  favourable  to  the  cultiva- 
tion of  well-developed  crystals  of  a  number  of  salts  and  determined 
their  geometrical  and  optical  properties. 

Well-developed  transparent  hydrated  crystals  of  tho  trigonal 
pyramidal  sodium  periodate,  NalO^  +  3H2O,  can  be  obtained  by  very 
slow  spontaneous  evaporation  of  the  pure  aqueous  solution,  but  in  a 
much  shorter  time  from  solutions  containing  sodium  nitrate  ; 
a  '.  G  =  1  :  1-0942.  The  crystals  deposited  from  a  pure  aqueous 
solution  consist  of  dextrogyrate  and  Isevogyrate  individuals  in 
approximately  equal  numbers,  but  in  solutions  containing  sodium 
nitrate  the  remarkable  fact  is  observed  that  the  Isevogyrate  crystals 
outnumber  the  dextrogyrate  ones  by  about  four  to  one.  The  anhydrous 
ditetragonal  dipyramidal  crystals  of  sodium  periodate,  NalO^,  deposited 
from  aqueous  solution  at  above  30°  have  the  axial  ratio  a  :  c  = 
1  :  1-5900. 

Aqueous  solutions  of  ammonium  periodate  containing  ammonia 
deposit,  on  spontaneous  evaporation,  trigonal  rhombohedral  crystals 
having  the  composition  {NH4)^l20g,3H20,  and  the  axial  ratio  a  -.  c  = 
1  :  1-6118  ;  when  the  solution  during  evaporation  has  lost  nearly  all  its 
free  ammonia,  crystals  of  the  normal  periodate,  NH^IO^,  isomorphous 
with  those  of  anhydrous  sodium  periodate,  separate  ;  a  :  c  =  1  :  1'5228. 
Aluminium  periodate,  Al  (104)3  +  ^^26,  crystallises  in  holohedral  cubic 
forms  from  a  solution  containing  nitric  acid. 

Rhombic  bipyramidal  crystals  of  anhydrous  sodium  iodate,  ISTalOg, 
are  deposited  from  an  aqueous  solution  at  100° ;  a  :b  :  c  =  0-9046  :  1  : 
1*2815  ;  at  lower  temperatures,  long  needles  of  the  hydrated  salt  are 
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deposited.  Ammonium  iodate,  NH4IO3,  crystallises  in  long  prisms ; 
a  :  6  :  c  =  0*9948  :  1  :  1-4335.  Silver  iodate,  AglOg,  in  thin,  colourless, 
transparent  plates  of  adamantine  lustre  from  solutions  containing 
ammonia  ;  a  \  h  :  c  =  0'8832  :  1  :  1-3072.  These  three  salts  are 
isomorphous. 

Potassium  iodate  is  cubic  and  holohedral,  but  the  habit  of  the 
crystals  varies  widely  with  changes  in  the  temperature  of  crystallisation  ; 
the  crystals  are  isomorphous  with  those  of  rubidium  iodate,  which 
consist  of  opaque,  white  cubes. 

Calcium  iodate,  Ca(I03)2  +  GHgO,  separates  from  an  aqueous  or  nitric 
acid  solution  in  rhombic  prisms;  a  :  b  :  c  =  0-4357  :  1  :  0'5231.  If, 
however,  the  solution  contains  a  small  quantity  of  calcium  chromate,  a 
second  form  of  calcium  iodate  having  the  same  composition,  is 
deposited  ;  the  new  crystals  are  rhombic  pyramidal  prisms  ;  a  :b  :  c  = 
0-64652  :  1  :  0-27682.     Calcium  iodate  is  thus  dimorphous. 

The  double  compound  of  sodium  iodate  and  iodide,  2NalO,^, 
3NaIj  +  2OH2O,  crystallises  in  dihexgonal  bipyramidal  prisms  ; 
a  :  c  =  1  :  2-1892.  Rubidium  nitrate  crystallises  in  ditrigonal 
scalenohedral  prisms  ;  a  :  c  =  1  :  1-2360. 

The  crystallographic  properties  of  the  rhombic  aluminium  nitrate, 
A1(N03)3  +  9H2O,  *^^®  monoclinic  barium  chlorate,  Ba(C103)2  +  H^O, 
aud  the  rhombic  barium  permanganate,  BaMn^Og,  were  also  determined. 

W.  J.  P. 

Reduction  of  Sulphuric  Acid  by  Copper,  as  a  Function  of 
the  Temperature.  By  Launcelot  W.  Andkews  (J.  Amer.  Chem.  Soc, 
1896,  18,  251 — 254). — By  means  of  suitable  apparatus,  the  author  has 
been  able  to  show — (1)  That  sulphuric  acid  (98-4  per  cent.)  begins  to 
appreciably  dissociate  at  a  temperature  somewhat  below  70°,  probably 
67° ;  (2)  That  sulphuric  acid  in  the  presence  of  air  or  oxygen  will 
dissolve  copper  at  the  ordinary  temperature,  without  the  evolution  of 
a  trace  of  sulphurous  anhydride ;  (3)  That  the  reduction  of  sulphuric 
acid  by  copper  does  not  begin  below  86°,  that  is,  not  until  the  acid  has 
become  partly  dissociated  into  anhydride  and  water.  Baskerville's 
statement  (Abstr.,  1896,  ii,  474)  that  sulphuric  acid  is  reduced  by 
copper  at  0°  is  therefore  incorrect.  J.  J.  S. 

Free  Hydrazine.  By  Cornelis  A.  Lobry  de  Bruyn  {Rec. 
Trav.  Chim.,  1896,  15,  174—184;  Compare  Abstr.,  1895,  ii,  347).— 
Free  hydrazine  is  best  prepared  by  the  action  of  barium  oxide  on 
hydrazine  hydrate.  The  hydrate  is  added  in  small  quantities  at  a 
time  to  the  barium  oxide  contained  in  a  flask,  which  is  cooled  from 
time  to  time  and  should  be  provided  with  a  neck  some  50  cm.  long, 
bent  at  right  angles  at  its  upper  end  so  that  it  can  be  directly 
attached  to  the  condenser.  The  flask  is  first  heated  for  several  hours 
in  a  glycerol  bath  at  110 — 120°,  and  the  contents  are  then  distilled 
under  a  pressure  of  150 — 100  mm.  To  prevent  oxidation,  the 
apparatus  is  filled  with  dry  hydrogen.  The  base,  which  is  collected  in 
a  cooled  receiver,  still  contains  3 — 4  per  cent,  of  water,  and  is, 
therefore,  again  distilled  in  a  smaller  flask,  with  a  little  barium  oxide, 
the  apparatus  again  being  filled  with  dry  hydrogen. 
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The  free  base  melts  at  1*4°;  it  can,  however,  be  cooled  several 
degrees  below  this  before  it  freezes.  Its  boiling  points,  determined 
in  an  atmosphere  of  dry  hydrogen,  are  56°  at  71  mm.,  113-5°  at 
761-5  mm.,  and  134-6°  at  1490  mm.  pressure.  Its  sp.  gr.  =  1-014  at 
15°/15°,  that  is,  almost  the  same  as  that  of  the  hydrate. 

The  refractive  index,  as  determined  by  Eijkman,  is  given  as 


n$ 

ua 

A 

'&-a 

Gladstone's  formula.. 
Lorentz's  formula    ... 

1-47988 
15-18 
8-99 

1-46953 
14-86 

8-82 

1-45693 
14-46 
8-62 

0-01035 

0-33 

0-17 

d==l-0114 


t  =  17 


MY  =  31 -64. 


Calculated  for  the  group  NHg,  the  dispersion  =  0*16  according  to 
Gladstone's  formula  and  0-09  according  to  Lorentz.  These  numbers 
are  practically  the  same  as  those  calculated  from  pentamethylene- 
diamine  (Eec.  Trav.  Ghim.,  1893,  12,  281).' 

As  regards  its  solubility,  hydrazine  resembles  both  water  and 
hydroxylamine ;  it  is  miscible  in  all  proportions  with  methylic, 
ethylic,  propylic,  isobutylic,  and  amylic  alcohols,  but  is  only  very 
sparingly  soluble  in  other  organic  solvents.  Many  salts  dissolve  in 
it,  and  determinations  of  their  solubilities  are  given. 

Hydrazine  apparently  combines  with  sodium  chloride,  as  a  consider- 
able amount  of  heat  is  developed  on  mixing  the  two  and  the  whole 
sets  to  a  crystalline  mass  on  cooling.  Ammonium  salts  are  decom- 
posed by  the  base,  and  lead  nitrate  is  dissolved  by  it.  The  base 
itself  may  be  heated  to  300 — 350°  without  undergoing  perceptible 
decomposition  ;  even  after  heating  for  an  hour  at  the  boiling  point  of 
sulphur  part  of  it  remains  unaltered. 

The  critical  temperature,  as  determined  in  Altschul's  apparatus 
{Zeits.  lohysikal.  Chem.,  1893,  11,  582)  is  380°.  According  to  Boltwood, 
stability  of  the  base  at  high  temperatures  depends  on  the  pressure. 
The  decomposition  first  proceeds  according  to  the  equation 

2N2H^  =  N^-fH^-h2NH3, 

but  the  final   decomposition    is  3N2H4  =  Ng -f  4NH3. 

The  base  is  a  strong  reducing  agent,  it  readily  bursts  into  flame  in 
chlorine  ;  bromine  and  iodine  also  react  violently.  It  is  slowly  oxidised 
by  dry  air  free  from  carbonic  anhydride,  and  also  by  oxygen ;  in  the 
latter  case,  the  temperature  gradually  rises  to  100°,  and  ammonia  can 
readily  be  recognised.  YelloAv  phosphorus  also  acts  on  an  aqueous 
solution  of  the  base,  forming,  probably,  hydrides  of  phosphorus. 

Sodium  reacts  with  the  base  suspended  in  dry  light  petroleum, 
yielding  hydrogen,  ammonia,  and  a  brown  solid  substance. 

J.  J.  S. 

%  Oxidation    by  means   of  Hydroxylamine.      By   Fritz  Haber 
{Ber.i    1896,    29,     2444 — 2445). — Hydroxylamine    readily    converts 
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ferrous  hydroxide  into  the  ferric  compound,  and  may  be  recognised  by 
this  reaction,  which  is  not  given  by  hydrazine.  The  hydroxy lamine  is 
almost  completely  converted  into  ammonia. 

An  interesting  lecture  experiment  to  illustrate  the  double  function 
of  hydroxy  lamine  as  an  oxidising  and  reducing  agent  may  be  carried 
out  by  adding  hydroxylamine  hydrochloride  to  a  hot  emulsion  of 
ferrous  hydroxide  precipitated  by  means  of  caustic  soda.  The  greenish 
mass  rapidly  becomes  reddish  brown,  owing  to  the  oxidation  of  the 
hydroxide.  If  now  the  liquid  be  acidified  and  a  fresh  quantity  of 
hydroxylamine  hydrochloride  added,  the  latter  acts  as  a  reducing 
agent,  and  rapidly  converts  the  ferric  into  a  ferrous  salt,  the  change 
being  rendered  evident  by  the  disappearance  of  the  yellow  colour. 

A.  H. 

Nitrohydroxylamine.  By  Angelo  Angeli  {Gazzetta,  1896,  26, 
ii,  1 7 — 25). — On  treating  hydroxylamine  with  acidic  chlorides  or 
anhydrides,  or  with  an  alkylic  salt  of  an  organic  acid  in  alkaline 
solution,  derivatives  having  the  constitution  E,*CO'NH*OH  or 
OH'CRIN'OH  are  obtained.  It  seemed  of  interest  to  endeavour  to 
prepare  a  substituted  hydroxylamine,  in  which  the  acidic  group  was 
an  inorganic  acidic  radicle.  With  this  object,  a  cold  saturated  solution 
of  hydroxylamine  hydrochloride  (1  mol.)  is  poured  into  a  concentrated 
alcoholic  solution  of  sodium  ethoxide  (3  mols.),  and  to  this,  after 
filtration,  ethylic  nitrate  (1  mol.)  is  added  ;  a  white  precipitate  of 
sodionitrohydroxylamine,  ^2i^fi.^,  separates  immediately,  but  cannot  be 
farther  purified  because  of  its  great  solubility  in  water.  On  adding 
barium  chloride  to  its  dilute  aqueous  solution,  a  heavy,  white,  minutely 
crystalline  precipitate  of  the  corresponding  harium  salt,  BaN^Og  +  H2O, 
is  deposited  ;  it  loses  its  water  at  115 — 120°. 

On  treating  either  the  sodium  or  barium  salt  with  a  mineral  acid,  a 
violent  evolution  of  nitric  oxide  occurs,  almost  quantitatively  in 
accordance  with  the  equation,  H^NoOg  =  H2O  +  2N0  ;  the  salts  also 
decompose  on  heating,  giving  nitric  oxide,  and  leaving  the 
metallic  oxide.  The  aqueous  solution  of  the  sodium  salt  is  readily 
decomposed  by  boiling,  and  nitrites  and  nitrates  formed  from  the 
nitric  oxide  evolved  are  found  in  solution ;  the  barium  salt  is  not 
decomposed  by  prolonged  boiling  with  water,  and  is  much  more  stable 
in  the  air  than  the  sodium  salt. 

The  aqueous  solution  of  the  sodium  salt  gives  a  white  precipitate 
with  lead  acetate  or  cadmium  sulphate ;  a  yellow  solution,  which 
rapidly  deposits  mercury,  Avith  mercuric  chloride  ;  a  deep  brown-red 
coloration,  which  disappears  on  boiling,  with  uranium  nitrate  ;  and  a 
yellow  precipitate,  which  rapidly  blackens,  with  silver  nitrate;  it 
reduces  Fehling's  solution,  and  gives  a  violet  to  brown  coloration  with 
ferric  chloride. 

Mixtures  of  the  sodium  salt  with  sodium  thiocyanate  or  hypo- 
phosphite,  or  with  antimony  trisulphide  and  sulphur  or  carbon, 
explode  violently  when  struck  ;  when  mixed  with  red  phosphorus, 
the  sodium  salt  also  detonates  if  struck,  but  the  mixture  is  less 
sensible  to  shock  than  that  of  red  phosphorus  with  potassium 
chlorate. 
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According  to  its  method  of   formation,  nitroliydroxylamine  should 
have   the    constitution     N02*NH*0H ;     it,  might     readily    undergo 
intramolecular  change  and  assume  the  constitution  OH*  NINO 'OH  or 
HO-N^ 
HO-N-^^- 

It  is  interesting  to  note  that  nitrohydroxylamine  is  the  last  missing 
member  of  the  series  of  acids  corresponding  with  the  jfive  oxides 
of  nitrogen ;  it  takes  the  vacant  place  between  hyponitrous  and 
nitrous  acids  in  the  series  and  corresponds  with  a  hydrate  of  nitrogen 
dioxide.  W.  J.  P. 


The  Electrolysis  of  solutions  of  Ammonia  containing  Salts 
and  Bases.  By  Sima  M.  Losanitsch  and  Milorad  Z.  Jovitschitsch 
{Ber.,  1896,  29,  2436—2438).  When  a  solution  of  ammonia  and 
common  salt  is  electrolysed  in  the  usual  Hofmann  apparatus,  there  is 
always  a  deficiency  in  the  nitrogen  evolved.  This  is  due  to  the  occur- 
rence of  secondary  reactions.  When  a  chloride  is  present,  the  liquid  is 
found  to  contain  hypochlorite,  which  is  either  a  direct  product  of  the 
action  of  chlorine  on  the  ammonia,  or  an  indirect  product  formed  by 
the  action  of  water  and  ammonia  on  previously  formed  chloride  of 
nitrogen.  A  loud  explosion  occurred  when  the  graphite  electrode  was 
heated,  and  the  authors  ascribe  this  to  the  presence  of  chloride  of 
nitrogen.  When  the  formation  of  hypochlorite  is  prevented  by  heating 
the  liquid,  the  correct  ratio  of  nitrogen  to  hydrogen  is  obtained. 
When  potassium  bromide  is  used,  a  hypobromite  is  formed,  and  iodide 
of  nitrogen  and  a  hypoiodite  when  potassium  iodide  is  employed. 
When  caustic  potash  or  potassium  sulphate  is  added,  as  well  as  when 
ammonia  itself  in  dilute  solution  is  submitted  to  electrolysis,  a 
nitrite  is  produced  and  the  volume  of  nitrogen  obtained  is  too  small. 

A.  H. 

Hyponitrous    Acid.      By    Arthur   R.    Hantzsch   and   Ludwig 

Kaufmann  {Annalen,  1896,  292,317—340.  Compare  Abstr.,  1896,  ii, 
520). — Silver  hyponitrite  is  prepared  by  reducing  sodium  nitrite  with 
sodium  amalgam  in  strongly  alkaline  solution,  and  after  removal  of 
hydroxylamine  with  mercuric  oxide,  adding  silver  nitrate  to  the  solu- 
tion acidified  with  nitric  acid ;  treated  in  this  way,  20  grams  of  nitrite 
yields  2 — 3  grams  of  silver  salt,  and  the  method  compares  favourably 
with  Piloty's  (Abstr.,  1895,  i,  556),  which  consists  in  hydrolysing 
benzosulphydroxamic  acid  with  40  per  cent,  aqueous  potassium 
hydroxide. 

Hyponitrous  acid  is  obtained  in  the  solid  state  by  adding  the  silver 
salt  to  ethereal  hydrogen  chloride  until  silver  chloride  ceases  to  be 
formed  ;  the  filtered  medium  is  then  evaporated  as  rapidly  as  possible 
in  the  desiccator,  when  the  acid  crystallises  in  leaflets.  It  is  deliques- 
cent and  dissolves  readily  in  water  and  alcohol ;  it  is  only  sparingly 
soluble  in  petroleum,  but  more  readily  in  ether,  chloroform,  and 
benzene ;  the  crystals,  when  wet  with  ether,  do  not  rapidly  undergo 
change,  but  the  dry  substance  explodes  spontaneously,  even  at  -  6°. 
Determinations  of  the  molecular  weight,  effected  by  adding  the  silver 
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salt  to  water  containing  a  known  quantity  of  hydrogen  chloride,  yield 
results  in  accordance  with  the  formula  112^202.  Titration  of  hypo- 
nitrous  acid  with  alkali,  using  phenolphthalein  as  indicator,  shows 
that  the  hydrogen  sodium  salt,  like  hydrogen  sodium  carbonate,  is 
neutral  towards  this  indicator ;  if  the  solution  is  kept  for  a  time  at 
the  ordinary  temperature,  sodium  hydroxide  and  nitrous  oxide  are 
formed.  Solutions  of  pure  hyponitrous  acid  do  not  immediately  libe- 
rate iodine  from  potassium  iodide,  but  the  amount  of  the  free 
halogen  gradually  increases  with  time  ;  diphenylamine  develops  an 
intense  blue  coloration,  and  if  ferrous  sulphate  is  added  to  concentrated 
sulphuric  acid  mixed  with  silver  hyponitrite,  the  brown  ring  charac- 
teristic of  nitrous  and  nitric  acids  is  produced. 

Ammonium  hyponitrite,  H^IST'O'NIN'OH,  is  obtained  by  passing  dry 
ammonia  gas  into  a  cooled  solution  of  the  acid  in  ether;  it  melts  and 
decomposes  at  64 — 65°,  and  at  the  ordinary  temperature  is  resolved  spon- 
taneously into  ammonia,  water,  and  nitrous  oxide.  The  salt  dissolves 
readily  in  water,  the  solution  being  alkaline,  but  the  aqueous  and 
alcoholic  solutions  leave  no  residue  on  evaporation ;  normal  ammonium 
hyponitrite  has  not  been  obtained. 

Benzylic  hyponitrite,  CH.^Ph'O'NIN'O'CIIgPh,  is  obtained  from 
benzylic  iodide  and  silver  hyponitrite  in  ether,  and  crystallises  from 
light  petroleum  in  leaflets  ;  it  melts  and  evolves  nitrogen  at  43 — 45°, 
and  explodes  at  60°  when  rapidly  heated.  The  salt  is  volatile  at  the 
ordinary  temperature. 

It  has  been  generally  accepted  that  hyponitrous  acid  decomposes 
into  nitrous  acid  and  water,  but  it  is  now  established  that  nitrous  acid 
and  ammonia  are  among  the  products  of  change ;  it  is  found  that 
hyponitrous  acid  is  most  stable  in  alkaline,  least  stable  in  acid, 
solution,  an  aqueous  solution  occupying  the  mean  position. 

Determinations  of  the  molecular  conductivity  of  hyponitrous  acid 
have  been  made,  and  the  results  show  that  it  is  very  low  in 
a  freshly  prepared  solution,  increasing,  however,  with  the  lapse  of 
time ;  in  the  case  of  the  sodium  salt,  it  is  higher,  and  gradually 
decreases  with  time.  The  conductivity  constant  shows  that  hyponi- 
trous acid  is  very  feebly  acidic,  being  of  the  same  order  as  carbonic 
acid,  and  it  is  interesting  to  notice  that  the  value  for  nitramide  is  even 
lower  than  that  for  hyponitrous  acid.  M.  O.  F. 

The  Isomerism  of  Compounds  N2O2H2.  By  Arthur  R. 
Hantzsch  {Amuden,  1896,  292,  340 — 358).— This  paper  does  not  lend 
itself  to  condensation.  An  attempt  is  made  to  establish  a  stereo- 
isomeric  relationship  between  the  two  compounds  of  the  formula 
N2O2H2,  nitramide  and  hyponitrous  acid.  The  author  claims  to  have 
refuted  Bamberger's  criticisms  on  his  views  regarding  the  structure  of 
diazo-salts.  M.  0.  F. 

Nitrogen  Pentasulphide.  By  Wilhelm  Muthmann  and  A. 
Clever  {Zeits.  anorg.  Chem.,  1896,  13,  200 — 208). — Nitrogen  joenta- 
sulphide,  NgSr,,  is  obtained  by  heating  nitrogen  sulphide  N^S^  (Abstr., 
1896,  ii,  298)  with  pure  carbon  bisulphide  at  100°  for  two  hours 
under  a  pressure  of  five  atmospheres.    A  deep  red  solution  is  obtained 
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together  with  a  yellowish-brown,  amorphous  precipitate  ;  the  filtrate  is 
distilled  until  the  greater  part  of  the  carbon  bisulphide  is  separated, 
and  the  residue  is  allowed  to  evaporate  at  the  ordinary  temperature  in  a 
vacuum.     The  red  oily  product,  consisting  of  a  mixture   of  the  penta- 
sulphide   with    sulphur,    is  triturated    with    perfectly    dry   ether   as 
quickly   as     possible,    when   the    greater    portion    of    the    sulphur 
remains   undissolved.      The  residual   sulphur  is  crystallised   out  by 
means   of   a  freezing  mixture    ( -  25°)  and    the   filtrate  allowed   to 
evaporate  in  dry  air  ;    finally,  the  last  traces  of  ether  are  removed  by 
allowing  the  product  to  remain  over  calcium  chloride,  and  the  residual 
red  oil  is  filtered.     If  the  product  is  pure  and  contains  no  sulphur,  it 
crystallises  from  a  well-cooled    solution  in  ether  in   metallic   tablets 
resembling    iodine.       A   cryoscopic    determination    of    the    molecular 
weight,  using  benzene  as  the  solvent,  gave  numbers  agreeing  with  the 
formula  N^S^.     The  amorphous   bye-product  mentioned   above  gave, 
on  analysis,  numbers  agreeing  with  the  formula  CyNgS.^ ;  it  is  a  very 
finely  divided  yellow  powder,  is  extremely  hygroscopic  and  obstinately 
retains  traces  of  carbon  bisulphide  and  nitrogen  pentasulphide.      It 
dissolves  without  alteration  in  concentrated  sulphuric  acid,  and  has 
properties  similar  to  those  of  pseud ocyanogen  sulphide,  C^N.^SgH.    The 
formation  of  the  pentasulphide  takes  place  according  to  the  equation 
N^S^  -I-  2CS2  =  N2S5  +  S  -t-  2CNS.     The  pentasulphide  is  also  formed 
by  heating  a  mixture  of  nitrogen  sulphide  and  carbon  tetrachloride, 
an  amorphous  black  bye-product  being  also  formed  containing  carbon, 
nitrogen,  sulphur  and  chlorine  ;  this  quickly  decomposes  on  exposure 
to  the  air  with  evolution  of  sulphurous  anhydride.     It  is  also  produced 
by  reducing  with  zinc  dust  thiotrithiazyl  chloride,  N.,S^C1,  suspended  in 
methylic   alcohol ;    and  generally  by  the  decomposition  of   nitrogen 
sulphide  and  its  derivatives ;  for  instance,  when  nitrogen  sulphide  is 
exploded  by  friction,  when  the  compounds  of  nitrogen  sulphide  with 
the  halogens,   or  with  nitrous  or  nitric  acid  are   boiled  with  water, 
and  when  nitrogen  sulphide  is  heated  cautiously  with  lead  oxide.     It 
is  not,  however,  formed  by  heating  nitrogen   sulphide  with  ether  or 
benzene  at  110° — 125°  in   a  sealed  tube;    in  this  case,  the  greater 
part    of    the    sulphide  is   decomposed    into    nitrogen  and     sulphur. 
With  ether,   a    small    quantity    of    a    compound    having    an    odour 
resembling  that  of  acetamide  is  formed,  and  with  benzene  a  small 
quantity  of  a  compound  having  the  characteristic  odour  of  "oleum 
absynthii." 

Nitrogen  pentasulphide  is  a  deep  red  liquid,  does  not  wet  glass,  has 
a  sp.  gr.  =  1-901  at  18°,  is  partially  decomposed  when  distilled  even 
under  diminished  pressure,solidifies  in  a  freezing  mixture  to  a  crystalline 
mass  resembling  iodine,  and  melts  at  10 — 11°.  It  is  insoluble  in 
water,  but  soluble  in  most  organic  solvents,  and  is  stable  in  solution  pro- 
vided it  is  not  exposed  to  light ;  in  the  latter  case,  it  decomposes  into 
nitrogen  sulphide  and  sulphur.  The  pure  compound  quickly  decom- 
poses into  nitrogen  sulphide  and  sulphur.  The  absorption  spectrum  of 
the  solution  shows  a  broad  band  extending  from  the  D-line  into  the 
blue.  When  boiled  with  water,  a  small  quantity  distils  unchanged, 
but  the  remainder  is  converted  into  ammonia  and  sulphur.  Alkalis 
decompose  it  completely  in  a  similar  way.   When  a  very  minute  quantity 
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of  alcoholic  potash  or  soda  is  added  to  the  alcoholic  solution,  an  intense 

but  transient  violet-red  coloration  is  produced,  and  this  reaction  is  so 
characteristic  that  the  smallest  quantity  of  the  pentasulphide  can  be 
detected.  When  it  is  added  to  alcoholic  potash,  a  dark-coloured 
solution  is  obtained,  from  which  ether  precipitates  a  yellow,  crystalline 
compound ;  this  is  probably  a  sulphonitrate,  and  decomposes  directly 
it  is  removed  from  the  solution.  With  alcoholic  alkali  sulphides,  it 
yields  polysulphides  and  ammonia,  and  with  hydrogen  sulphide 
ammonium  polysulphide  and  sulphur.  It  is  violently  oxidised  by 
concentrated  nitric  acid  with  formation  of  sulphuric  acid  ;  and  with 
dilute  hydrochloric  or  sulphuric  acid,  it  yields  ammonium  salts  and 
sulphur.  E.  C.  R. 

Trimetaphosphimic  Acid  and  its  Decomposition  Products. 
By  Henry  N.  Stokes  (Amer.  Chem.  J.,  1896,  18,  629— 663).— A  meta- 
phosphimic  acid  is  defined  as  a  metaphosphoric  acid  (HPOg)^,.  in 
which  one-third  of  the  oxygen  is  replaced  by  an  equivalent  number  of 
NH  groups. 

To  prepare  trimetaphosphimic  acid  (Abstr.,  1895,  ii,  217),  the 
sodium  salt,  PgNgO^^^HgNa.^  -f-  4H2O,  is  first  isolated  by  shaking  a  solu- 
tion of  30  grams  of  triphosphonitrilic  chloride  (P.^N^Clg)  in  150  c.c.  of 
ether  with  a  solution  of  110  grams  of  sodium  acetate  crystals  in 
200  c.c.  of  water  ;  after  agitation  for  80  hours,  the  new  salt  will  have 
crystallised.  When  formed  at  temperatures  below  80°,  the  crystals 
are  orthorhombic  (measurements  given),  with  4H2O ;  above  80°  they 
are  microscopic  flat  prisms,  with  IH2O.  The  salt  is  neutral  to  litmus. 
When  it  is  dissolved  in  an  excess  of  caustic  soda  solution  and  the 
liquid  is  concentrated,  the  tetra-sodium  salt,  P3N30^H4Na4  +  H.^0, 
crystallises  in  long,  brittle  needles  which  are  very  unstable,  being 
easily  decomposed  by  carbonic  anhydride.  Salts  with  fewer  than  three 
or  more  than  four  sodium  atoms  could  not  be  prepared. 

The 2)otassium  salt,  P^NgO^HgKg,  the  ammonium  salt,  P3N'30gH3(NH4)3 
4-  H2O,  the  magnesium  salt,  the  barium  salt,  and  the  barium  sodium 
salt,  PgNgOgHgNaBa  +  IJH2O  (?),  are  described. 

The  silver  salt,  P3N30gH3Ag3,  is  precipitated  by  adding  silver  nitrate 
to  a  solution  of  the  sodium  salt ;  in  the  presence  of  nitric  acid,  it 
separates  slowly  in  the  form  of  colourless,  monoclinic  plates  (measure- 
ments given) ;  it  is  soluble  in  ammonia.  When  the  tetrasodium  salt 
is  used,  and  the  silver  nitrate  is  added  in  excess,  the  salt  P3]Sr30QH2Ag^ 
(or  PgNgO^H^Ag^)  is  formed  as  a  white  precipitate  which  changes  into 
the  yellow,  crystalline  salt,  P3N30(3Agp  (or  P3N30wH2Agg),  when  left 
under  pure  water.  A  red,  crystalline  salt  of  the  same  formula  was 
also  obtained. 

Trimetaphosphimic  acid  is  prepared  by  decomposing  the  silver  salt 
with  hydrogen  sulphide  ;  it  is  a  gummy  mass,  distinguished  from 
metaphosphoric  acid  in  that  it  does  not  coagulate  albumin.  The  final 
products  of  the  hydrolysis  of  this  acid  are  ammonia  and  orthophos- 
phoric  acid,  but  the  intermediate  products,  diiminotriphosphoric  acid, 
iminodiphosphoric  acid,  and  pyrophosphoric  acid,  have  been  isolated. 
To  separate  these,  advantage  is  taken  of  the  insolubility  of  magnesium 
iminodiphosphate,  pyrophosphate,  and  ox'thophosphate,  and  the  solubility 
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of  magnesium  diiminotriphosphate  in  a  feebly  ammoniacal  solution. 
The  filtrate  from  the  magnesium  precipitate  may  be  neutralised 
and  treated  with  silver  nitrate,  to  obtain  silver  diiminotriphosphate, 
from  which  the  sodium  salt  may  be  isolated  by  treatment  with 
sodium  chloride.  The  magnesium  precipitate  is  dissolved  in  dilute 
nitric  acid,  ammonia  is  added  to  the  solution  until  incipient  precipi- 
tation occurs,  and  then  an  excess  of  silver  nitrate,  whereby  silver 
iminodiphosphate  is  chiefly  precipitated  ;  it  must  be  purified  by  dis- 
solving it  in  ammonia,  reprecipitating  as  the  magnesium  salt,  and 
repeating  the  process. 

Trisodium  diiminotri2yhos2)hate,  'P.^.jd^^B.^,  is  precipitated  in 
the  form  of  microscopic,  flat,  pointed  prisms  or  rhombic  plates  on 
adding  alcohol  to  its  aqueous  solution  ;  it  is  neutral.  The  silver  salt, 
PgN^OgH^Agg,  forms  colourless,  monoclinic  crystals  (measurements 
given),  which  are  easily  soluble  in  ammonia,  but  only  sparingly  so  in 
dilute  nitric  acid.  The  salt,  P.,NoOgH^Agj,,  is  precipitated  in  a  white, 
amorphous  form  when  an  ammoniacal  solution  of  the  sodium  salt  is 
added  to  an  excess  of  silver  nitrate  solution. 

Trisodium  iminodiphosphate,  obtained  by  decomposing  the  silver  salt, 
is  precipitated  by  alcohol  from  its  aqueous  solution  as  a  syrup  which 
dries  to  a  gummy  mass ;  it  is  alkaline.  Silver  iminodiphosphate, 
P2NOgH2Ag3,  is  a  white  precipitate  characterised  by  its  granular 
form  ;  the  salt,  P^NO^HAg^,  exists  in  a  white  and  a  yellow  form. 
The  magnesium,  ferric  and  cup-ic  salts  are  also  described. 

In  discussing  the  constitution  of  the  foregoing  acids,  the  author 
expresses  the  opinion  that  Gladstone's  pyrophosphodiamic  acid  (this 
Journal,  1868,  67)  is  trimetaphosphimic  acid,  and  his  pyrophosphamic 
acid  iminodiphosphoric  acid.    Trimetaphosphimic  acid  probably  has  the 

constitution  expressed  by  the  formula  PO(OH)<^-vx-rT  pq/qttx!>NH. 

Imino-diphosphoric  acid  and  di-iminotriphosphcric  acid  are  regarded  as 
PO(OH)2-NH-PO(OH)2  and  P0(0H)2-NH-P0(0H)-NH-P0(0H),  re- 
spectively. A.  G.  B. 

Compounds  of  Phosphorus  with  Selenium.  By  Wilhelm 
MuTHMANN  and  A.  Clever  {Zeits.  anorg.  Chim.,  1896,  13,  191 — 199). 
— The  compounds  described  are  very  similar  to  those  of  arsenic  and 
selenium  (Abstr.,  1896,  ii,  18).  Phosphorus  pentaselenide  is  prepared 
according  to  the  method  described  by  Bogen  {Annalen,  1862,  124,  57), 
by  melting  together  the  theoretical  proportions  of  red  phosphorus  and 
selenium  in  an  atmosphere  of  carbonic  anhydride.  It  is  most  important 
that  the  materials  should  be  thoroughly  dried,  as  otherwise  large  quanti- 
ties of  hydrogen  selenide  are  formed.  Phosphorus  triselenide  is  pre- 
pared in  a  similar  way.  Both  compounds  are  unstable  when  exposed  to 
the  atmosphere,  and  absorb  moisture  with  the  formation  of  hydrogen 
selenide  and  the  coriesponding  phosphorus  acid.  The  compounds 
obtained  by  treating  the  phosphorus  selenides  with  alkalis  are  more 
easily  formed  and  crystallise  better  than  the  selenoarsenic  salts ;  the 
phosphorus  selenides  also,  unlike  the  arsenic  selenides,  are  capable  of 
forming  ammonium  compounds  with  ammonia,  ammonium  carbonate, 
and  ammonium  sulphide,  and  double  salts  with  magnesia  similar  to 
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the  compounds  obtained  from  the  sulphophosphates.  The  alkali 
carbonates  decompose  the  phosphorus  selenides  whereas  they  do  not 
decompose  arsenic  selenide. 

Potassium  triselenophos2jhite,  K2HPSe3,  2\Hcf),  is  obtained  by  the 
action  of  potassium  hydroxide  on  phosphorus  pentaselenide.  It  is 
more  easily  prepared  by  gradually  adding  the  powdered  triselenide  to 
a  cold  concentrated  solution  of  potassium  hydroxide,  cautiously  warm- 
ing the  mixture  at  75° — 78°  until  solution  takes  place,  and  allowing 
the  filtered  solution  to  crystallise  in  a  freezing  mixture ;  if  the  mixture 
is  heated  above  80°,  complete  decomposition  takes  place  and  hydrogen 
selenide  is  evolved.  It  crystallises  in  highly  lustrous  octahedra-like 
forms,  which  do  not,  however,  belong  to  the  regular  system  as  they 
show  double  refraction ;  it  gradually  '^decomposes  in  damp  air  with 
separation  of  selenium  and  hydrogen  selenide  :  when  heated,  it  gives 
off  water  vapour  and  hydrogen  selenide,  whilst  selenium,  and  then 
selenious  acid  sublime,  leaving"  a  residue  of  phosphate.  It  is 
sparingly  soluble  in  cold  water,  easily  so  in  hot  water,  and  can  be  re- 
crystallised  from  concentrated  potassium  hydroxide.  The  aqueous 
solution  is  neutral  and  pale  yellow.  With  dilute  acids,  it  yields 
hydrogen  selenide,  and  selenium  is  gradually  precipitated.  Lead  and 
silver  salts  give  brownish,  amorphous  precipitates  which  gradually 
darken,  and  the  supernatant  solution  then  contains  phosphoric  acid. 
Barium  salts  give  a  yellow,  amorphous  precipitate  which  quickly 
turns  red. 

Potassium  thioselenophosphite,  2K2S,  1*2^^3'  5H2O,  is  obtained  by  the 
action  of  potassium  sulphide  on  the  triselenide  ;  it  forms  small,  colour- 
less, doubly- refractive  crystals  having  an  octahedral  habit  and  an 
adamantine  lustre,  and  is  decomposed  at  about  the  same  temperature  as 
the  preceding  salt  with  evolution  of  hydrogen  sulphide  and  selenide. 
The  aqueous  solution  is  colourless,  and  when  treated  with  acids  yields 
hydrogen  sulphide  and  selenide,  whilst  a  reddish-brown  compound 
mixed  with  sulphur  is  precipitated.  When  treated  with  salts  of  the 
heavy  metals,  it  yields  dark,  amorphous  precipitates. 

Sodium  oxyseleno phosphate,  NagPScgO-f  IOH2O,  is  obtained  by  the 
action  of  sodium  hydroxide  on  the  triselenide  in  a  similar  way  to  the 
potassium  salts  just  described.  It  crystallises  from  concentrated  sodium 
hydroxide  in  pale  green,  doubly- refracting  prisms.  The  aqueous 
solution  quickly  decomposes  ;  with  acids,  it  yields  hydrogen  selenide 
and  a  brown  precipitate  containing  selenium.  When  heated  in  a  tube, 
it  yields  a  sublimate  of  selenium,  and  a  phosphate. 

All  the  above  substances  give  well  crystallised  compounds  with 
ammonia  magnesia  mixture.  E.  C.  R. 

Boric  Acid  and  its  Salts.  By  Louis  Kahlenberg  and  Oswald 
SCHREINER  {Zeits.  physihal.  Chem.,  1896,  20,  547— 568).— The  deter- 
mination of  the  molecular  depressions  due  to  solutions  of  boric  acid 
and  its  salts,  lead  to  the  conclusion  that  in  aqueous  solution  only  the  one 
boric  acid  exists,  namely  II3BO.J,  and  this  is  formed  if  the  anhydride 
or  a  partial  anhydride  is  dissolved.  A  solution  of  borax  is  identical 
with  the  solution  containing  equivalent  quantities  of  boric  acid  and 
sodium  hydroxide.     By  the  determination  of  the  conductivity  and  of 
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the  E.M.F.  of  borate  chains,  the  number  of  ions  present  in  the  solu- 
tions was  determined,  and  the  conclusions  arrived  at  are  that  in  con- 
centrated solutions  of  borax  there  are  present  sodium  ions  and  anions 
containing  2  atoms  of  boron.  These  anions  are,  by  dilution, 
dissociated  so  that  in  dilute  solutions  sodium  ions  and  anions  contain- 
ing 1  boron  ion  are  present,  and  also  undissociated  boric  acid.  A 
solution  of  sodium  metaborate  is  identical  with  a  solution  of  boric 
acid  with  the  equivalent  quantity  of  sodium  hydroxide,  or  to  borax 
solution  with  sodium  hydroxide  ;  the  solution  contains  very  few 
hydroxyl  ions  and  is  only  slightly  decomposed  by  water.  By  the 
addition  of  more  sodium  hydroxide,  only  small  quantities  of  higher 
compounds  are  formed,  since  almost  the  calculated  excess  of  hydroxyl 
ions  are  found  in  the  solution. 

The  nature  of  the  reaction  of  borates  with  polyvalent  alcohols  was 
also  investigated.  The  addition  of  2  molecules  of  mannitol  to  1  mole- 
cule of  borax  in  solution  has  little  effect  on  the  freezing  point  depression, 
which  is  increased  by  further  addition  of  mannitol ;  it,  moreover,  causes 
the  solution  to  become  acidic.  If  the  solution  contains  sodium  hydrox- 
ide as  well  as  borax,  the  addition  of  mannitol  at  first  decreases  the 
depression,  and  the  results  are  best  explained  on  the  assumption  of  the 
formation  of  a  complex  anion  containing  2  boron  atoms  and  1  molecule  of 
mannitol,  which  on  adding  more  of  the  latter  yields  an  anion  containing 
2  boron  atoms  and  2  mannitol  molecules ;  no  further  combination, 
however,  occurs,  so  that  after  this  stage  is  reached  the  depression  is 
increased.  The  effects  of  the  addition  of  mannitol,  erythritol,  glycerol, 
and  glycol  on  the  electrical  conductivity  of  solutions  of  borax  were 
also  determined,  and  diagrams  representing  the  results  are  given. 
These  effects  further  support  the  freezing  point  evidence  of  the  forma- 
tion of  complex  ions.  L.  M.  J. 

Attempt  to  Liquefy  Helium.     By  Karl  Olszewski  {Ann.  Phys. 

Chem.,   1896   [2],    69,  184— 192).~Helium   from  cl^veite  of  density 

2 '133  from  which  all  gases  that  are  absorbed  by  magnesium,  copper 

oxide,  phosphoric  anhydride  and  caustic  soda  had  been  removed,  was 

cooled  down  by  boiling  ethylene  and  afterwards  by  boiling  air  first  to 

-  150°  and  then  to  -  220^    It  was  submitted  at  the  lower  temperature 

to  a  pressure  of   140  atmospheres  and  the  pressure  then  suddenly 

reduced  to  20  atmospheres,  but  the  gas  showed  no  sign  of  liquefaction. 

jfc  - 1 
With   the    help    of     the    well-known    equation     TjT^  =  (plPi)~k'     the 

author  calculates  the  boiling  point  of  helium  as  below  -  264^,  or  at 

least  20°  lower  than  that  of  hydrogen.     The  monatomic  character  of 

the  helium  molecule   probably  accounts   for  the    fact  that  this  gas 

although  of  greater  density  than  hydrogen  has  the  lower  boiling  point. 

A    comparison    of    the    helium    and    hydrogen    thermometers   for 

temperatures  between  -  182°  and  -  210^  shows  a  very  fair  agreement, 

and  that  therefore  the  coeflScient  of  expansion  of  hydrogen  remains 

the  same  even  at  these  low  temperatures.  .  H.  C. 

Combination  of  Argon  with  "Water.  By  P.  Villard  {Compt.  rend., 
1896,  123,  377 — 379). — When  carefully  purified  argon  is  compressed  at 
150  atmospheres  in  presence  of  water  cooled  to  about  0",  and  the  water  is 
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further  cooled  so  that  it  solidifies  at  one  point,  combination  takes  place 
between  the  gas  and  the  water  with  production  of  a  crystalline  hydrate 
similar  to  those  formed  by  many  other  gases.  Mere  compression  of 
the  gas  in  presence  of  water  is  not  sufficient,  but  the  presence  of 
previously  formed  crystals  of  the  hydrate  has  the  same  eifect  as  the 
freezing  of  a  small  quantity  of  the  water. 

The  tension  of  dissociation  of  the  hydrate  is  105  atmospheres  at  0°  4^ 
and  210  atmospheres  at  10°.  C.  H.  B.      T 

A  form  of  Silver  obtained  on  the  Reduction  of  the  Sulphide 
by  Hydrogen.  By  Francis  C.  Phillips  {J.  Amer.  Cimn.  Soc,  1894, 
16,  700— 703).— If  silver  chloride  is  heated  in  hydrogen  to  300°,  re- 
duction occurs,  and  the  metallic  silver  appears  as  a  compact,  rounded 
mass  having  a  moderate  lustre.  Precipitated  silver  sulphide  when 
heated  to  temperatures  above  450°  in  hydrogen,  is  reduced  and  the 
dull  black  powder  gradually  changes  into  a  mass  of  tangled  wires  or 
threads  which  exhibit  the  lustre  of  highly  polished  silver.  The  wires 
vary  in  thickness  from  that  of  the  finest  hairs  to  that  of  coarse  sewing- 
thread  ;  and  they  are  often  so  knotted  and  linked  together  as  to  be 
almost  inextricable.  Argentite  behaves  in  a  similar  manner,  but 
stephanite,  Agr^SbS^,  yields  no  silver  even  when  heated  in  hydrogen  to 
dull  redness.  Artificial  copper  sulphide  when  slowly  reduced  at  about 
600°  yields  lustrous  threads  of  copper  resembling  those  obtained  in 
the  case  of  silver.  Compare  Opificus  {Cliem.  Zeit.y  1888,  649),  Bischof 
{Aiinalen,  1843,  289),  and  Hampe  (Cltem.  Zeit.,  1893,  1692). 

J.  J    S. 

Oxidation  of  Silver.  By  Charles  E.  Wait  {J.  Amer.  Chem.  Soc, 
1896,  18,  254 — 259). — The  author  has  previously  drawn  attention  to 
the  fact  that  a  certain  bismuth  litharge  from  a  Western  smelting 
company  contained  a  large  amount  of  silver  (2*94  per  cent.).  It  was 
also  shown  that  the  silver  was  not  in  the  metallic  state  but  was 
probably  present  as  the  oxide,  since  it  readily  dissolved  in  warm  acetic 
acid.  In  order  to  account  for  the  formation  of  the  silver  oxide,  the 
author  has  studied  the  action  of  various  metallic  oxides  on  silver  at 
fairly  high  temperatures.  He  finds  that  manganese  dioxide  readily 
oxidises  metallic  silver  to  the  oxide.  Experiments  have  shown  that, 
other  conditions  being  equal,  the  longer  the  duration  of  the  heating 
the  less  silver  oxide  is  formed.  0  5  gram  of  silver,  and  2  grams  of 
manganese  dioxide,  when  heated  for  2-5  mins.,  gave  34*28  per  cent,  of 
the  silver  in  the  form  of  oxide,  but  when  heated  for  20  mics.  gave 
only  11*72  per  cent. 

(Jxides  of  iron,  bismuth,  copper  and  zinc  cannot  bring  about  this 
oxidation,  but  lead  monoxide  and  dioxide  and  barium  peroxide  can. 
The  lead  monoxide  no  doubt  acts  as  an  oxygen  carrier,  and  the 
presence  of  silver  oxide  in  certain  litharges  is  to  be  attributed  to  the 
oxidising  influence  of  the  litharge.  J.  J.  S. 

Hydraulic  Cements.  By  Orazio  Kebuffat  {Gazzetta,  1896,  26, 
ii,  242 — 244). — The  author  replies  to  Oddo's  criticisms  (Abstr.,  1896, 
ii,  246).  W.  J.  P. 
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Atomic  Weight  of  Magnesium.  By  Theodore  W.  Richards 
and  H.  G.  Parker  {Zeits,  anorg.  Chem.,  1896,  13,  81 — 100).— The 
methods  employed  consist  in  determining  the  weight  of  silver  chloride 
obtained  by  precipitating  a  known  weight  of  magnesium  chloride  with 
excess  of  silver  nitrate :  also  by  precipitating  a  known  weight  of  mag- 
nesium chloride  with  the  calculated  quantity  of  pure  silver  dissolved  in 
nitric  acid  and  then  by  means  of  two  equivalent  solutions  of  silver  and 
ammonium  chloride  (the  silver  solution  =  1  milligram  per  c.c.)  deter- 
mining the  point  at  which  equal  addition  of  the  two  equivalent 
solutions  produces  an  equal  turbidity  in  the  clear  supernatant  liquid. 
This  point  is  determined  by  means  of  a  nephelometer  and  the  method 
is  delicate  enough  to  indicate  the  difference  between  0  002  and  0*003 
milligram  of  silver  chloride.  All  the  operations  of  precipitation,  &c., 
are  performed  in  orange-coloured  light. 

Pure  magnesium  chloride  free  from  water,  oxychloride  or  ammonium 
chloride  is  obtained  by  heating  magnesium  ammonium  chloride  con- 
tained in  a  platinum  boat  in  a  current  of  perfectly  dry  hydrogen  chloride, 
at  first  cautiously,  so  as  to  remove  any  water  that  may  be  present  : 
the  temperature  is  then  raised  and  the  ammonium  chloride  volatilised, 
finally  the  magnesium  chloride  is  heated  to  redness  until  it  melts  to  a 
clear,  colourless  liquid.  It  is  then  cooled  in  a  current  of  dry  nitrogen, 
and  when  cold,  the  nitrogen  is  displaced  by  a  current  of  dry  air ;  the 
pure  dry  magnesium  chloride  is  transferred  to  a  weighing  bottle 
without  removing  it  from  the  drying  apparatus.  A  full  description, 
with  drawings  of  the  apparatus,  is  given  in  the  original  paper.  The 
greatest  care  must  be  taken  to  exclude  every  trace  of  moisture,  as 
otherwise  oxychloride  is  formed. 

The  following  results  were  obtained.  Series  I.  (5  experiments)  the 
ratio  2AgCl  :  MgClo  gave  Mg  =  24-369.  Series  III.  (6  experiments) 
the  ratio  2Ag  :  MgCl,  gave  Mg  =  24-365.  Series  IV.  (6  experiments) 
the  ratio  2Ag  :  MgCl^  gave  Mg  =  24-362.  The  individual  results  of 
Series  IV.  agree  extremely  well  with  one  another,  the  greatest 
difference  amounting  to  only  one-tenth  of  a  milligram  of  magnesium 
chloride.  Hence  the  authors  accept  the  last  value  as  the  probable 
atomic  weight  of  magnesium ;  this  compared  with  the  atomic 
weight  of  oxygen  gives  0  =^  16.  Mg  =  24-362  :  0  -  15-96,  Mg  = 
24-301  :  0  =  15-88,  Mg  -=  24179.  E.  C.  R. 


Magnesium  Nitride.  By  A.  Smits  {Rec.  Trav.  Chim.,  1896,  15, 
135 — 137.  Compare  Abstr.,  1894,  ii,  16). — When  an  intimate 
mixture  of  magnesium  nitride,  MggN^,  and  anhydrous  nickel  chloride 
is  heated  gently  in  a  sealed  tube,  a  brisk  reaction  takes  place ;  the 
product  after  washing  with  warm  water  forms  a  black  mass  which, 
when  dissolved  in  mineral  acids,  yields  a  green  solution,  containing 
ammonia  ;  the  black  compound  is  therefore,  probably,  a  nitride  of 
nickel.  Anhydrous  ferrous,  ferric,  and  cobalt  chlorides  behave  in  a 
somewhat  similar  manner,  except  that  the  black  compounds  formed 
are  free  from  nitrogen.  Chromic  chloride  yields  a  nitride,  CrN,  which 
is  not  acted  on  by  acids  at  the  ordinary  temperature;  this  forms  small 
black  plates. 
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Mercuric  chloride  yields  a  green  nitride  of  mercury  which  is  decom- 
posed by  acids.  Silver  nitrate  gives  a  yellow  silver  nitride  which  is 
decomposed  by  water,  yielding  silver  oxide  and  ammonia.  Platinic 
chloride  when  heated  with  magnesium  nitride,  even  at  a  low  tempera- 
ture, yields  metallic  platinum.  Cupric  oxide  or  sulphate  yields  a 
greenish  yellow  nitride  or  at  higher  temperatures  metallic  copper. 
Lead  peroxide  and  the  oxides  of  iron  also  react  vigorously  with 
magnesium  nitride.  J.  J.  S. 

Corrosion  Phenomena  of  Zinc  Plates.  By  Franz  Mylius  and 
BoBERT  Funk  {Zeits.  anorg.  Cliem.^  1896,  13,  151 — 156). — Cast  zinc 
and  cadmium  anodes  which  are  contaminated  with  a  layer  of  oil  or 
grease,  when  subjected  to  a  current  of  1  ampere  per  square  decimetre 
in  a  bath  of  zinc  sulphate,  are  pitted  and  the  skin  is  undermined  by 
the  action  of  the  electric  current  in  such  a  way  that  a  thin  skin  is 
separated.  Rolled  zinc  plates  suffer  a  like  corrosion,  which  is  probably 
due  to  the  mixing  of  the  impurities  contained  in  the  zinc  by  the 
process  of  rolling.  The  corrosion  of  zinc  containing  lead  is  hindered  by 
sudden  cooling  when  cast  and  by  the  mechanical  treatment  of  rolling. 
The  mechanical  treatment  of  pure  zinc  has,  however,  a  very  slight 
influence  on  the  ease  with  which  corrosion  takes  place.  An  analysis  of 
the  outer  skin  and  the  inner  layer  of  a  commercial  zinc  plate  gave 
practically  the  same  percentage  composition,  so  that  the  corrosion 
phenomena  cannot  be  due  to  a  difference  in  the  composition  of  the  outer 
skin.  E.  C.  R. 

Zinc  Carbonate.  By  Karl  Kraut  i^Zeits.  anorg.  Chem.,  1896,  13, 
1 — 15). — The  author  has  determined  the  composition  of  the  products 
obtained  by  precipitating  zinc  salts  with  alkali  carbonates,  and  hydrogen 
carbonates  under  varying  conditions.  The  first  product  obtained  when 
solutions  of  these  salts  are  poured  into  solutions  of  zinc  sulphate  is 
normal  amorphous  zinc  carbonate.  This,  according  to  circum- 
stances, is  then  either  converted  into  the  stable  crystalline  zinc  car- 
bonate, ZnCOgjHgO,  or  inta  the  basic  carbonate,  5ZnO,2C02,4H<j,0,  with 
evolution  of  carbonic  anhydride.  The  basic  zinc  carbonate,  2ZnO,C02, 
described  by  Boussingault,  Wackenroder,  and  H.  Rose,  and  probably 
all  the  basic  carbonates  having  compositions  between  the  compounds 
ZnOjCOgand  5ZnO,2C02,  are  mixtures  formed  by  the  partial  conversion 
of  the  primary  amorphous  zinc  carbonate  into  crystalline  carbonate 
and  into  the  basic  carbonate^  5ZnO,2C02,4H20.  If  the  solution  of  the 
zinc  salt  is  added  to  a  solution  of  alkali  carbonate,  the  normal  car- 
bonate is  not  formed,  but  only  the  basic  carbonate,  and  this  is  due  to 
the  presence  of  an  excess  of  alkali  carbonate  during  the  precipitation. 
Finally,  the  basic  carbonate,  when  boiled  with  excess  of  alkali  car- 
bonate, is  converted  into  anhydrous  zinc  oxide. 

Basic  zinc  carbonate,  5ZnO,2C02,4H20,  can  be  obtained  pure  by  dis- 
solving zinc,  hydrated  zinc  oxide,  or  zinc  carbonate  in  an  excess  of 
aqueous  carbonic  acid  and  then  boiling  the  solution,  when  it  is  pre- 
cipitated. It  is  also  obtained  very  nearly  pure  by  precipitating  zinc 
sulphate  with  an  alkali  carbonate  from  cold  dilute  solutions  or  from 
boiling  solutions,  if    equivalent  quantities  of    both    salts    are    em- 
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ployed.  Concentration  of  the  solutions  determines  the  formation  of 
the  normal  carbonate,  and  dilution,  the  formation  of  the  basic  car- 
bonate ;  above  a  certain  concentration,  excess  of  potassium  or  sodium 
hydrogen  carbonate  combines  with  the  zinc  carbonate  to  form  double 
salts. 

A  solution  of  zinc  sulphate  in  water  was  mixed  with  a  solution  of 
sodium  hydrogen  carbonate  in  water,  in  the  proportion  ZnSO^  : 
4NaHC0.3 ;  the  precipitate  was  allowed  to  remain  under  the  mother 
liquor  until  it  had  become  crystalline,  then  collected,  and  washed  with 
a  solution  of  sodium  hydrogen  carbonate.  It  consisted  of  small  quad- 
ratic optically  active  crystals  of  zinc  carbonate,  ZnC03,H.20,  and  of 
larger  octahedral  skeleton  forms  which  were  inactive,  and  gave  on 
analysis  numbers  agreeing  with  the  formula  N'a20,3ZnO,4C02,3H20. 
The  two  compounds  can  easily  be  separated  mechanically. 

The  author  was  unable  to  prepare  a  basic  carbonate  of  cadmium. 
Only  a  very  small  quantity  of  cadmium  carbonate  is  dissolved  by 
aqueous  carbonic  acid,  even  under  a  pressure  of  several  atmospheres. 
The  precipitate  obtained  by  adding  cadmium  sulphate  to  a  solution  of 
sodium  carbonate  consists  of  cadmium  carbonate,  CdCO.^,  mixed  with  a 
small  quantity  of  the  basic  sulphate,  2CdO,S03  ;  whilst  by  adding  cad- 
mium nitrate  to  an  excess  of  ammonium  carbonate,  the  carbonate 
CdCOg  +  IH^O  is  obtained.  E.  C.  R. 

Electrolytic  Refining  of  Cadmium.  By  Franz  Mylius  and 
HoBERT  Funk  {Zeits.  cmorg.  Chem.,  1896,  13,  157— 160).— The  electro- 
lytic refining  of  cadmium  is  carried  out  in  a  very  similar  way  to  that 
of  zinc.  The  cadmium  is  deposited  from  a  concentrated  solution 
of  cadmium  sulphate,  slightly  acidified,  on  cathodes  of  platinum  or 
cadmium  foil,  a  current  density  of  0*5 — 1  ampere  per  square  decimetre 
being  employed.  The  deposited  cadmium  is  easily  separated  from  the 
cathodes,  and  when  melted  and  sublimed  in  a  vacuum  is  obtained  in 
flat  needles  or  silvery  six-sided  tablets.  No  impurities  can  be  detected 
by  chemical  means  in  the  metal  so  prepared. 

The  lead  in  the  impure  metal  is  completely  separated  by  electrolysis 
of  the  sulphate  solution  with  a  very  weak  current,  and  is  deposited 
partly  at  the  cathode  as  metal  and  partly  at  the  anode  as  peroxide. 
Iron  is  most  easily  detected  by  means  of  potassium  thiocyanate.  The 
presence  of  zinc  is  detected  by  melting  a  sample  of  the  metal  in  a  por^ 
celain  crucible  and  breaking  the  skin  of  oxide  with  a  glass  rod,  so  that 
the  bright  molten  metal  is  exposed ;  if  the  cadmium  is  free  from  zinc, 
the  bright  surface  in  a  few  seconds  becomes  covered  with  a  many- 
coloured  oxidation  skin  ;  in  the  presence  of  zinc,  however,  the  oxidation 
of  the  cadmium  is  hindered,  and  zinc  oxide  is  first  formed.  This  re- 
action is  so  delicate  that  less  than  0*01  per  cent,  of  zinc  can  be  detected. 

The  quantitative  estimation  of  the  zinc  in  cadmium  is  effected  by 
transferring  the  cadmium  electrolytically  through  a  very  dilute  acid  or 
salt  solution,  whereby  the  whole  of  the  zinc  remains  in  solution  together 
with  a  small  quantity  of  cadmium,  and  can  now  be  easily  separated 
from  the  latter.  E.  C.  R. 

Crystallised    Slags    from    Copper-smelting.     By  Alfred  C. 

3—2 
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Lane  {Bull.  Geol.  Soc.  Amer.,  1895,  6,  469— 470).— At  the  smelting 
works  at  Dollar  Bay  and  on  Torch  Lake  in  Upper  Michigan,  the  copper 
which  has  been  oxidised  during  the  melting  down  of  the  ore  is  after- 
wards reduced.  The  slag  produced  in  this  reduction  has  a  strong 
tendency  to  crystallise,  and  contains  very  large  melilite  crystals  in  the 
form  of  square  tablets  with  rounded  and  reticulated  faces.  The  crystals 
are  optically  uniaxial  and  negative  ;  they  are  merely  shells,  with  a 
rectangular  network  of  enclosed  matter,  consisting  of  a  greenish  bi- 
refringent  substance,  iron  oxides,  and  globules  of  copper  ;  a  partial 
analysis,  by  E..  L.  Packard,  gave 

SiOa.  FeaOg.  AI0O3.     CaO,MgO,  &c.  [diff.]. 

34-84  16-78  13-26  [35-12] 

In  cavities  in  the  slag  are  small  scales  of  haematite.  L.  J.  S. 

Solubility  of  Lead  and  Bismuth  in  Zinc.  By  Waltheee 
Spring  and  L.  Romanoff  (Zeits.  anorg.  Chem.,  1896,  13,  29 — 36). — 
A  crucible  is  prepared  with  a  hole  bored  in  the  side  at  a  convenient 
distance  from  the  bottom  and  stopped  with  a  plug  during  the  prepara- 
tion of  the  solution.  The  crucible  is  filled  with  the  heavier  metal 
(lead  or  bismuth)  so  that  the  level  of  the  molten  metal  is  just  above 
the  hole,  the  zinc  is  then  added,  covered  with  a  protecting  layer  of 
fused  salt  or  charcoal,  and  the  crucible  maintained  at  the  temperature 
at  which  the  solubility  is  to  be  determined.  The  contents  are  stirred 
about  every  10  minutes.  The  sample  of  the  top  layer  is  taken  by 
bailing  out  a  sufficient  portion.  The  plug  is  then  knocked  out  of  the 
side  of  the  crucible,  and  after  the  top  layer  has  run  out,  a  sample  of 
the  bottom  layer  is  bailed  out.  A  table  of  the  composition  of  the  two 
layers  at  temperatures  from  266 — 900°  is  given.  When  the  results 
are  stated  graphically,  taking  the  temperature  for  abscissae  and  the 
percentage  of  the  two  layers  as  ordinates,  two  points  are  obtained  for 
each  temperature  :  one  the  solubility  of  bismuth  in  zinc,  the  other  the 
solubility  of  zinc  in  bismuth,  and  by  prolonging  these  two  until  they 
meet,  the  temperature  is  determined  at  which  the  two  metals  will  mix 
in  all  proportions.  The  critical  temperature  for  bismuth  and  zinc  lies 
between  800—850°,  that  for  lead  and  zinc  between  900—950°.  The 
curves  are  analogous  to  those  obtained  by  Alexeeff  for  non-miscible 
liquids.  E.  C.  R. 

Metaplumbates.  By  M.  Hoehnel  {Arch.  Pimrm.,  1896,  234, 
397 — 400). — Calcium  metaplumbate  (Abstr.,  1896,  ii,  248)  is  much 
more  stable  than  the  metaplumbates  of  sodium  and  potassium  ;  by 
digesting  it  with  a  solution  of  the  acetate  of  a  heavy  metal,  the  meta- 
plumbate of  that  metal  can  be  prepared.  The  following  were  obtained 
in  this  way:  metaplumbate  of  zinc,  ZnPbOg -i- 2H2O,  reddish-brown, 
crystalline;  of  co^yper,  CuPbO.,,  black,  amorphous  ;  of  manganese,  grej- 
black,  crystalline ;  of  lead,  PbPbO.,  reddish-brown,  amorphous,  and 
identical  with  lead  sesquioxide.  C.  F.  B. 

Potable  Waters  which  have  flowed  through  Lead  Pipes.  By 
Ubaldo  Antony  and  T.  Benelli  {Gazzetta,  1896,  26,  ii,  97 — 107, 
352 — 362).— The  authors  have  examined  the  action  of  water  of  various 
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degrees  of  purity  on  lead,  and  have  obtained  analytical  results  which 
are  summarised  in  the  accompanying  table. 


Parts  of  lead  per  100,000. 


Water  alone,  unfiltered I  8 "19 

Water  alone,  filtered i  3'00 

AVater  containing  chlorides,  unfiltered    |  1  '36 

Water  containing  chlorides,  filtered '  0  '68 

Water  containing  sulphates,  unfiltered   !  3 '41 

Water  containing  sulphates,  filtered    '  2*05 


2 

3 

1 

12-98 

819 

4-09 

2-07      , 

2-73 

0-68 

1-50 

0-67 

6-83 

2-05     1 

3-41 

1-64     1 

4-09 
2-32 
4-09 
1-36 
1-84 
1-77 


Water  was  allowed  to  remain  in  contact  with  lead  wire  for  five  days, 
each  150  c.c.  of  water  being  in  contact  with  285  square  cm.  of  metal. 
The  amount  of  lead  in  the  unfiltered  and  filtered  water  was  then 
determined.  The  column  headed  1  gives  the  numbers  for  distilled 
water  free  from  air, — first  for  the  pure  water,  then  for  water  containing 
0  049  gram  of  sodium  chloride  per  litre,  and  finally  for  water  con- 
taining 0*49  gram  of  sodium  sulphate  per  litre ;  column  2  gives  the 
corresponding  data  for  distilled  water  aerated  by  agitation  with  air ; 
column  3  shows  the  results  obtained  with  water  continuously  aerated 
by  passing  1  litre  of  air  through  it  per  hour,  whilst  column  4  gives 
the  data  for  distilled  water  through  which  1  litre  of  air  and  400  c.c. 
of  carbonic  anhydride  were  passed  per  hour  throughout  the  experiment. 
The  lead  was  determined  by  the  process  previously  described  by  the 
authors  (Abstr.,  1895,  ii,  549). 

The  authors  next  experimented  on  the  solubility  of  lead  in  water 
containing  various  dissolved  substances,  with  the  results  summarised 
in  the  accompanying  table. 


Parts  of  lead  per  100,000. 


Water  used. 


Distilled  water  alone '  8*19 

Distilled  water  with  NaCl 1*36 

Distilled  water  with  Na2S04 3-41 

CaHCOg  solution  alone  |  2*45 

CaHCOa  solution  with  NaCl I  2-05 

CaHCOg  solution  with  NasSOj |  2-18 

CaS04  solution  alone I  6-83 

CaS04  solution  with  NaCl i  5*46 

CaS04  solution  with  Na2S04 |  4*78 

I 


12-98 
2-75 
6-83 
3-14 
3-41 
3-32 
6-83 
6-57 
5-87 


8-19 
0-68 
2-05 
2-63 
2-35 
2-05 
3-41 
3-51 
3-69 


4-09 
4-09 
1-84 
5-70 
3-40 
3-16 
1-35 
1-50 
1-77 


The  experiments  were  conducted  under  conditions  similar  to  those 
prevailing  in  the  earlier  experiments.  Columns  1,  2,  3,  and  4  refer  to 
the  solutions  named  in  the  first  column  (1)  free  from  air  ;  (2)  saturated 
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with  air ;  (3)  continuously  aerated  by  a  current  of  air ;  and  (4) 
continuously  aerated  by  a  current  of  air  and  carbonic  anhydride ;  the 
quantities  of  sodium  chloride  and  sulphate  present  in  the  various 
samples  of  water  were  the  same  as  before.  In  the  experiments  with 
solutions  of  calcium  hydrogen  carbonate,  each  litre  contained  0*04  gram 
of  CaO  as  carbonate,  whilst  in  the  tests  with  calcium  sulphate,  each 
litre  of  water  contained  0*095  gram  of  CaO  as  sulphate.      W.  J.  P. 

Double  Chlorides.  By  Eaoul  Varet  {Cornet,  rend.,  1896,  123, 
421 — 423). — The  double  chlorides  formed  by  mercuric  chloride 
2HgCl2,MCl2  +  nE.f>,  and  HgCl^MCl^  +  nVif>  are  all  more  or  less 
dissociated  when  their  solutions  are  submitted  to  dialysis.  The  author 
finds  that  when  dilute  solutions  of  mercuric  chloride  and  various 
metallic  chlorides  are  mixed,  there  is  a  development  of  heat  which 
varies  in  different  cases  from  0'80  to  136  Cal.,  but  generally 
approximates  somewhat  closely  to  1*0  Cal.  The  double  salts  may 
be  regarded  as  derived  from  two  complex  unstable  acids,  HgHgCl^ 
and  H2Hg2Clg. 

Solutions  of  cupric  or  cadmium  chloride  give  practically  no  thermal 
disturbance  when  mixed  with  solutions  of  other  metallic  chlorides, 
and  when  solutions  of  the  double  chlorides  of  copper  or  cadmium  are 
dialysed,  the  proximate  constituents  can  be  completely  separated.  It 
follows  that  these  double  salts  exist  as  such  in  the  solid  state  only. 

C.  H.  B. 

The  Components  of  Monazite.  By  G.  Paul  Drossbach  (^e/\, 
1896,  29,  2452 — 2455). — The  monazite  examined  came  from  the  Blue 
Mountains.  It  was  finely  powdered,  and  then  decomposed  with  sul- 
phuric acid  ;  from  the  solution,  the  thorium  was  separated  by  fractiona- 
tion, and  then  a  large  excess  of  sulphuric  acid  was  added.  The  erbium 
metals  remain  in  solution,  whilst  the  cerium  metals  are  precipitated  ; 
their  precipitation  is  rendered  more  complete  by  partially  neutralising 
the  liquid  with  soda,  for  with  sodium  sulphate,  they  form  double  salts 
which  are  quite  insoluble  in  a  saturated  solution  of  that  salt. 

The  solution  of  the  cerium  metals  is  then  treated  with  potassium 
hydroxide  and  permanganate,  which  precipitates  the  cerium  as  the 
dioxide,  together  with  some  of  the  didymium ;  the  latter  is  extracted, 
with  dilute  nitric  acid  :  strong  nitric  acid  then  extracts  the  cerium, 
leaving  the  manganese  dioxide.  The  lanthanum  and  didymium  in 
solution  are  converted  into  nitrates,  and  these  are  fractionally 
precipitated  with  sodium  hydroxide  \  didymium  is  first  precipitated, 
as  the  basic  nitrate,  whilst  the  lanthanum  remains  in  solution. 
Perhaps  the  two  didymium  precipitates  obtained  contain  different 
elements. 

The  erbium  elements  in  solution  are  precipitated  with  oxalic  acid  ; 
the  oxalates  are  converted  into  the  hydroxides,  and  these  into  the 
nitrates,  which  are  then  fractionally  precipitated  with  magnesia. 
Yttrium  remains  in  solution ;  from  the  precipitate,  ytterbium  can  first 
be  separated  by  the  basic  nitrate  method,  and  erbium  next  fractionally 
precipitated  with  dilute  sodium  hydroxide,  when  the  solution  is  found 
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to  contain  what  is  possibly  a  new  element,  with  an  atomic  weight  in 
the  neighbourhood  of  100.  C.  F.  B. 

Analyses  of  Steel. — By  Giovanni  Giorgis  and  Ugo  Alvisi. 
{Gazzetta,  1896,  26,  ii,  167— 178).— The  authors  have  analysed  a 
number  of  specimens  of  soft  steel,  the  mechanical  properties  of  which 
have  been  studied  by  Biadego  (Eivista  Tec^iica  L'' Industria^  1895,  47, 
52;  1896,  2,  6,  7).  W.  J.  P. 

Steel. — By  Franz  Mylius,  Fritz  Foerster  and  Georg  Schoene 
{Zeits.  anorg.  Chem.,  1896,  13,  38 — 58). — Iron  Carbide  in  Steel. — The 
iron  carbide  was  at  first  extracted  from  tool-steel  by  electrolysis.  Anodes 
of  steel  plates  or  rods  are  subjected  to  a  current  of  1  ampere  per 
quarter-decimetre  in  a  bath  of  concentrated  zinc  sulphate  containing 
O'l  per  cent,  of  free  acid.  The  electrolysis  proceeds  without  any 
appreciable  evolution  of  hydrogen,  but  the  anode  becomes  coated  with 
a  grey  skin  which  must  be  occasionally  rubbed  off.  The  residue  ob- 
tained consists  of  a  grey  powder  which  contains  from  7  to  9  per  cent, 
of  carbon  and  about  90  per  cent,  of  iron.  It  is  not,  however,  pure 
carbide  ;  for  whilst  the  steel  dissolves  completely  in  hot  hydrochloric 
acid,  this  residue  contains  a  small  quantity  of  insoluble  carbonaceous 
material.  The  carbide  was  also  extracted  with  twice  normal,  and  with 
normal  sulphuric  acid  at  the  ordinary  temperature,  washed  as  quickly 
as  possible  with  water,  alcohol,  and  finally  with  ether,  and  dried  at  120° 
in  a  current  of  hydrogen,  care  being  taken  to  exclude  air  as  much  as 
possible  during  the  operations.  Four  experiments  with  the  same  steel 
gave  products  which  contained  from  6*5  to  7*2  per  cent,  of  carbon, 
and  were  not  completely  soluble  in  hot  hydrochloric  acid,  but  yielded 
a  small  carbonaceous  residue  ;  this  residue  is  formed  by  the  oxidation  of 
the  damp  carbide  on  exposure  to  air.  In  order  to  obtain  an  iron 
carbide  completely  soluble  in  hydrochloric  acid,  the  steel  is  extracted 
on  a  filter  bed  of  asbestos  with  sulphuric  acid  in  an  apparatus  so 
arranged  that  the  extraction  is  performed  in  an  atmosphere  of  hydro- 
gen. The  residue  is  washed  in  the  same  apparatus  with  water,  alcohol, 
and  ether  in  an  atmosphere  of  carbonic  anhydride,  and  dried  at  100° 
in  a  current  of  carbonic  anhydride.  This  product  is  almost  completely 
soluble  in  hydrochloric  acid  ;  the  residue,  which  amounts  to  O'l  per  cent., 
consists  of  silica.  It  gave  on  analysis — 6*5  per  cent.  C,  91*96  per 
cent.  Fe,  I'l  per  cent.  Mn,  023  per  cent.  Cu,  0*02  per  cent.  Si,  and 
traces  of  sulphur,  phosphorus,  arsenic  and  nickel.  When  heated  to 
redness  in  a  current  of  nitrogen  or  hydrogen,  it  lost  only  0*4  per  cent, 
in  weight. 

Iron  carbide,  when  dry,  is  not  altered  by  exposure  to  air.  When  dried 
at  100°  in  a  current  of  hydrogen,  and  then  exposed  to  air,  it  glows  and 
yields  iron  oxide ;  the  same  phenomenon  occurs  occasionally  when  it  is 
dried  at  a  low  temperature  in  carbonic  anhydride  or  nitrogen.  When 
heated  to  redness  in  hydrogen,  it  is  not  pyrophoric  ;  but  the  hydrogen 
must  be  completely  displaced  by  carbonic  anhydride  or  nitrogen  to 
render  it  stable  on  exposure  to  air.  When  damp,  it  is  rapidly  oxidised 
on  exposure  to  air,  yielding  a  brown  powder,  which  consists  of  a  mix- 
ture of  oxide  of  iron  and  the  carbon  compound  Cj2Hg03  described  by 
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Bourgeois  and  Schiitzenberger  (this  Journal,  1875, 788)  and  by  Zabudzky 
(Abstr.,  1882,  427,  660).     This  compound  is  most  easily  obtained  by 
treating  the  carbide  with  a  solution  of  ammonium  sulphate   in   dilute 
sulphuric  acid.     The  carbide  is  only  slightly  decomposed  when  heated 
with  water  at   145°,  but  when  heated  at  400°  to  430°  in  a  current  of 
steam  and  nitrogen  for  half  an  hour,  it  increases  13  per  cent,  in  weight 
and  yields  a  black  residue  containing  oxides  of  iron  and  free  carbon 
together  with   a   combustible    gas   consisting  for  the  most  part   of 
hydrogen.     When  heated  at  a  red  heat  in  a  current  of  steam  for  half 
an  hour,  it  increases  29  per  cent,  in  weight,  yields  a  black  powder  of 
ferrosoferric  oxide  and  a  gaseous  mixture  of  hydrogen,  carbonic  oxide 
and  carbonic  anhydride.     It  is  not  appreciably  attacked  by  very  dilute 
acids  ;  when  treated  with  one-tenth  normal  hydrochloric  acid-.at  80°,  a 
distinct  evolution  of  hydrogen  is  observed.     It  is  very  gradually  dis- 
solved by  normal  hydrochloric  acid,  and  1  gram  after  remaining  sealed 
up  in  a  vacuum  tube  for  10  days  with  normal  hydrochloric  acid  gave 
only  2*5  c.c.  of  a  combustible  gas.     In  concentrated  hydrochloric  acid, 
it  is  easily  soluble  and  leaves  only  a  minute  residue  which  is  insoluble  in 
water,  but  easily  soluble  in  alcohol  or  ether.     In  no  case  did  the  authors 
observe  the  formation  of  amorphous   intermediate  carbonaceous  pro- 
ducts during  the  dissolution.     An  analysis  of  the  gas  evolved  on  dis- 
solving the  carbide  in  hydrochloric  acid   gave  92*3  per  cent.  H,  6" 3 
per  cent,  hydrocarbons,  1*4  per  cent.  N.     The  ratio  of  the  combined 
hydrogen  to  the  carbon  very  nearly  approaches  that  required  for  a 
member  of  the  series  0^11.2^^2  and  the  density  of  the   hydrocarbon 
is  about  the  same  as  that  of  pentane.     Although  the  iron  carbide  is 
not  altered  by  heating  to  redness,  it  melts  at  a  white  heat  in  an  atmo- 
sphere of  nitrogen,  and  carbon  is  deposited.    The  cast  iron  regulus  thus 
obtained  contains   4'36  per  cent,  of  carbon ;  it  is  very  brittle,  shows  a 
radial  fracture  like  that  of  "  spiegeleisen,"  and  contains  no  graphite. 

In  order  to  prove  that  the  iron  carbide  is  present  in  the  steel  as  a 
definite  chemical  compound,  the  authors  extracted  samples  of  the  steel 
with  various  acids  of  different  strengths.  Normal  acetic  acid  yielded 
the  best  results,  over  90  per  cent,  of  the  carbon  present  in  the  steel 
being  obtained  as  carbide ;  whilst  with  N  x  4  hydrochloric  acid 
only  25  per  cent,  of  the  carbide  was  obtained.  The  product,  in  all 
cases,  contained  the  same  percentage  of  carbon.  Samples  prepared 
from  different  sorts  of  steel  gave  the  same  composition  on  analysis 
as  did  also  a  sample  prepared  from  carbonised  iron,  made  in  the 
laboratory  from  pure  electrolytic  iron  which  was  carbonised  by  means 
of  pure  acetylene. 

It  is  evident  from  the  above  results  that  the  carbide  is  a  definite 
chemical  compound  of  the  formula  Fe^C.  Only  in  one  reaction  does 
it  show  a  behaviour  different  from  that  which  one  would  expect  from 
a  compound  of  the  formula  Fe.^C,  which  should  decompose  when  treated 
with  acids  according  to  the  equation  Fe3C  +  6HC1  =  SFeClg  + 
CH4  +  H,.  E.  C.  R 

Crystallised  Martin-slag.  By  A.  Harpf  {Jahrh.  f.  Min.,  1896,  ii, 
Ref.  37;    from  Osterr.  Zeits,  f.  Berg- U7\d  Hilttenwesen,  1895,  No.  7). — 
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Crystallised  slag  from  the  Martin-furnace  at  the  iron  and  steel  works 
at  Donawitz,  gave  the  following  results  on  analysis : — 

SiOg.       FeO.        AI2O3.        MnO.      CaO.      MgO.  Fe.         Total.       sp.  ^v. 

30-75    60-23      2-07        5-10     1-30     MO       0-07     100-62    4280. 

This  shows  the  material  to  be  fayalite.  Some  of  the  crystals  are 
tabular,  others  are  columnar;  they  show  the  forms  b  {010},  c  {001}, 
d  {110},  s  {102},  and  z  {104}.  L.  J.  S. 

New  Cobalt  and  Nickel  Salts.  By  Nagendra  ch  Nag  (Zeits. 
anorg.  Chem.,  1896,  13,  16—18.  Compare  Durrant,  Proc,  1896,  96 
and  244). — When  precipitated,  cobalt  carbonate  is  treated  with  bromine 
in  presence  of  potassium  hydrogen  carbonate,  carbonic  anhydride  is 
evolved,  and  a  green  solution  is  formed,  from  which  a  green  compound, 
which  does  not  contain  bromine,  is  precipitated  by  shaking  the  solu- 
tion with  alcohol  and  ether.  The  new  compound  is  very  unstable  and 
has  not  yet  been  isolated,  but  it  appears  to  be  an  oxidation  product 
probably  corresponding  to  the  ferates.  A  nickel  compound  was  not 
obtained  under  like  conditions. 

When  either  cobalt  or  nickel  carbonate  is  treated  with  sodium 
acetate  and  bromine,  a  deep  orange-red  solution  is  obtained.  The 
nickel  solution  when  boiled  gives  a  violet  precipitate  and  a  neutral 
apple-green  solution.  The  cobalt  solution  gives  no  precipitate  when 
boiled.  These  orange-red  compounds  appear  to  be  lower  oxidation 
products,  for  when  potassium  hydrogen  carbonate  is  added  to  the  brown 
cobalt  salt  solution  containing  an  excess  of  bromine,  the  green  solution 
is  obtained.  E.  C.  R. 

Constitution  of  Cobalt,  Chromium  and  Rhodium  Bases.  By 
SoFus  M.  JoRGENSEN  {Zeits.  anorg.  Chem.,  1896,  13,  172 — 190;  see 
also  Abstr.,  1895,  ii,  47;  1896,  ii,  424). — The  author  has  determined 
the  relative  quantities  of  the  compounds  formed  in  the  preparation  of 
Erdmann's  cobalt  triamine  nitrite  (J.  p\  Chem.,  1866,  97,  412),  and 
gives  a  table  of  the  results.  Cobalt  carbonate  (10  grams)  dissolved  in 
hydrochloric  acid  (50  c.c),  was  treated  with  varying  quantities  of 
sodium  nitrite  and  20  per  cent,  ammonia  and  the  mixture  oxidised  in 
various  ways  ;  the  dark  brown  liquor  obtained,  was  filtered  from  the 
insoluble  matter  and  evaporated  to  dryness  in  a  draught.  The  residue 
was  dissolved  in  50 — 70  c.c.  of  cold  water,  whereby  a  second  residue 
was  obtained,  and  a  dark  brown  solution  which,  when  treated  with 
dilute  nitric  acid,  yielded  the  xantho-nitrate.  The  insoluble  residues 
were  washed  with  cold  water  until  free  from  chlorine,  whereby  the 
croceo-  and  xantho-chlorides  were  removed,  and  the  residue  free  from 
chlorine  was  extracted  with  hot  water  containing  some  acetic  acid, 
when  the  triamine  nitrite  was  dissolved.  This  was  separated  from  the 
croceo-diamine  nitrite  and  other  sparingly  soluble  impurities  by  frac- 
tional crystallisation  from  very  dilute  acetic  acid ;  the  bulk  of  the 
croceo-diamine  nitrite  was  obtained  in  the  last  extraction  of  the  residues. 
The  last  two  salts  are  more  soluble  the  more  concentrated  the  acetic 
acid  used.  Of  the  salts  of  the  composition  Co(NH3)3(N02)3,  only  the 
ordinary  triamine  nitrite  and  the  croceo-diamine  nitxute  were  obtained, 
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The  best  yield  of  these  salts,  amounting  to  one-fourth  of  the  cobalt  used, 
is  obtained  by  employing  27  grams  of  sodium  nitrite  and  200  c.c.  of  20 
per  cent,  ammonia  and  passing  air  through  the  mixture  for  two  hours 
and  then  allowing  the  mixture  to  remain  for  3  days  in  an  open  dish. 
The  relative  quantities  of  the  materials  employed,  the  dilution,  and 
especially  the  method  in  which  the  oxidation  is  effected,  have  a  great 
influence  on  the  composition  of  the  products  obtained. 

Different  forms  of  the  triamine  nitrite  and  the  dinitrotriamin^ 
chloride. — The  triamine  nitrite  crystallises,  according  to  the  conditions, 
in  needles  or  in  rhombic  tablets.  The  dinitrotriamine  chloride  crystallises 
in  quadratic  tablets,  in  octahedra,  in  elongated  prisms  and  in  other 
forms ;  all  these  modifications  when  precipitated  with  hydrochloric 
acid  are  converted  into  quadratic  tablets.  The  dinitrotriamine  chloride 
is  dissociated  when  dissolved  in  water,  but  only  to  a  small  degree  at  the 
ordinary  temperature  :  when  heated  with  water  containing  a  few  drops 
of  acetic  acid  on  the  water  bath,  it  yields  the  triamine  nitrite 
according  to  the  equation 

2(N02)2Co(NH3)3Cl  =  (N02),Co(NH3)3N02+Co(NH3)3(N02)Cl2. 

The  author  was  unable  to  obtain  an  isomeric  triamine  nitrite  by 
adding  sodium  nitrite  to  the  solution,  and  the  only  compound  isolated 
was  ammonium  cobalt  dinitrite. 

Action  of  dilute  acids  on  croceocohalt-diaminecohalt  nitinte, — Croceo- 
cobalt-diaminecobalt  nitrite  is  converted  by  prolonged  treatment  with 
hydrochloric  acid  at  the  ordinary  temperature  into  a  dark  brown 
crystalline  powder  which  consists  of  the  chloronitro-tetramine  chloride 
and  chloro7iitrotetraminecohalt-diainineGohalt  nitrochloride, 

N02CoCl(NH3)^Cl2(NH3)2Co{N02)2. 

The  latter  salt  is  separated  by  washing  the  precipitate  with  water, 
in  which  it  is  insoluble  :  it  is  then  washed  with  alcohol  (95  per 
cent.),  dried  over  sulphuric  acid,  and  purified  by  dissolving  it  in 
water  and  precipitating  with  hydrochloric  acid.  When  heated  with 
sodium  nitrite,  it  is  quantitatively  reconverted  into  the  croceodiamine 
nitrite.  The  above  constitution  is  proved  by  the  following  reactions. 
When  heated  with  hydrochloric  acid,  it  yields  the  chloronitrotetramine 
chloride,  and  with  dilute  nitric  acid,  the  aquoxantho-nitrate.  When 
treated  with  water  containing  acetic  acid,  it  yields  aquoxantho- 
salts.  Silver  nitrate  precipitates  all  the  chlorine  as  silver  chloride. 
When  heated  with  water,  ammonium  nitrate  and  ammonia,  it  yields 
xanthonitrate  and  flavonitrate.  It  is  also  obtained  by  mixing  a  solution 
of  the  chloronitrotetramine  chloride  in  water  containing  a  small 
quantity  of  acetic  acid  with  a  solution  of  the  ammonium-diamine 
nitrite  in  water  and  hydrochloric  acid.  E.  C.  R. 

Action  of  Chromic  Acid  on  Thiosulphuric  Acid.  By  Antonio 
LoNGi  {Gazzetta,  1896,  26,  ii,  119— 141).— In  view  of  the  fact  that 
Longi  and  Bonavia  (Abstr.,  1896,  ii,  625)  have  shown  Diehl's  inter- 
pretation of  the  reaction  between  a  chromate  and  a  thiosulphate  to  be 
erroneous,  the  author  has  examined  the  reaction  in  detail.  On  adding 
a  mineral  acid  and  potassium  dichromate  to  a  dilute  sodium  thiosulphate 
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solution,  the  reaction  which  takes  place  is  in  accordance  with  the  equa- 
tion 2H2Cr04  +  6H2S2O3  =  SHgS^Og  +  Cr2(0H)g  +  2H2O,  small  quanti- 
ties of  sulphuric  acid  being  simultaneously  formed  in  accordance  with  a 
secondary  reaction  expressed  by  the  following  equation,  SHgS^Og  4- 
UH^CrO^  +  I6H2O  =  I2H2SO4  -f-  7Cr2(OH)g.  Hydrogen  sulphide  is 
also  produced,  and  it  is  shown  that  both  sodium  thiosulphate  and 
tetrathionic  acid  give  this  gns  when  small  quantities  of  an  acid  or  a 
chromic  salt  are  added  to  their  solutions  ;  more  hydrogen  sulphide  is 
obtained  at  high  than  at  low  temperatures,  and  tetrathionic  acid  is 
more  stable  than  the  thiosulphate,  for  sodium  thiosulphate  gives 
hydrogen  sulphide  when  treated  with  hydrogen  peroxide  or  acetic  acid, 
or  when  carbonic  anhydride  is  passed  through  its  hot  solution. 

W.  J.  P. 

Formation  of  Antimony  Cinnabar.  By  John  H.  Long 
(/.  Amer.  Cliem.  Soc,  1896,  18,  342—347.  Compare  Abstr.,  1895,  ii, 
399). — It  has  been  previously  shown  that  antimony  cinnabar,  obtained 
by  boiling  a  solution  of  antimony  chloride  or  tartrate  with  sodium  or 
calcium  thiosulphate,  has  the  composition  Sb^S.^. 

On  boiling  solutions  of  antimony  salts  with  hydrogen  sulphide  or  an 
alkali  sulphide  and  sulphurous  anhydride,  the  amorphous  sulphide 
mixed  with  free  sulphur  is  always  formed.  A  thiosulphate  precipi- 
tates the  cinnabar  red  product  from  either  acid  or  neutral  solutions  of 
antimony  salts,  the  addition  of  a  few  drops  of  ammonia,  however,  pre- 
vents the  precipitation.  Antimonious  oxide  remains  unaltered  when 
boiled  with  a  thiosulphate,  but  on  adding  a  small  quantity  of  hydro- 
chloric acid,  the  red  sulphide  is  slowly  formed ;  only  a  small  portion, 
however,  of  the  oxide  can  be  converted  into  sulphide  by  this  method, 
notwithstanding  the  amount  of  acid  added. 

Antimony  oxychloride  readily  gives  the  cinnabar-red  precipitate  on 
boiling  with  a  thiosulphate  solution,  even  without  the  addition  of  acid. 

J.  J.  S. 

Action  of  Alkali  Sulphides  on  Auric  Sulphide.  By  Ubaldo 
Antony  and  Adolfo  Lucchesi  (Gazzetta,  1896,  26,  ii,  350 — 353). — 
Auric  sulphide,  Au^  S.^,  dissolves  in  sodium  monosulphide  solution  at 
3 — 4°  giving  an  odourless,  reddish  liquid  which,  however, rapidly  becomes 
yellow  and  acquires  the  characteristic  odour  of  the  polysulphides.  On 
pouring  the  odourless  solution  into  absolute  alcohol,  an  oily  heavy 
mass  is  deposited  which  rapidly  changes  into  a  mass  of  white  needles  ; 
the  latter  consist  of  sodium  sulphaurite  NagAuS^,  which  is  a  compara- 
tively stable  substance  and  apparently  results  from  the  reduction  of 
the  oily  sulphaurate,  ISTag AuSg.  Sodium  sulphaurite  is  soluble  in  water, 
and  the  solution  gives  precipitates  with  solutions  of  metallic  salts; 
silver  sulphaurite,  AggAuS^  is  obtained  as  a  heavy  reddish  precipitate. 

Similar  results  are  obtained  with  potassium  monosulphide. 

W.  J.  P. 

Purple  of  Cassius.  By  Ubaldo  Antony  and  Adolfo  Lucchesi 
{Gazzetta,  1896,  26,  ii,  195 — 196). — On  adding  a  smaller  quantity  of 
mercurous  chloride  to  a  solution  of  auric  chloride  than  is  required  by 
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the  equation  SHgCl  +  AuCl.^  =  SHgClg  +  Au,  metallic  gold  is 
deposited  ;  but  if  excess  of  mercurous  chloride  be  added,  that  which 
remains  unchanged  assumes  the  characteristic  colour  of  purple  of 
Cassius ;  similar  results  are  obtained  with  cuprous  chloride.  Further, 
if  barium  sulphate  and  mercurous  chloride  are  suspended  in  water  and 
excess  of  auric  chloride  then  added,  the  barium  sulphate  takes  up  the 
gold  and  becomes  the  colour  of  purple  of  Cassius. 

Since  these  several  salts  can  assume  the  colour  of  purple  of  Cassius, 
it  follows  that  the  true  purple  of  Cassius  is  not  a  compound  but 
merely  stannic  acid  mechanically  coloured  with  metallic  gold. 

W.  J.  P. 

New  Double  Salt  of  Platosemidiamine.  By  Dagmar  Schou 
(Zeits.  anorg.  Cliem.,  1896,  13,  36 — 37). — A.  platosemidiamine  chloride 
carhoTuite  2Pt(NH3)2Cl2,  Pt2(NH3)4Cl2C03,  is  obtained  by  mixing  a 
solution  of  potassium  platinochloride  in  water  at  40°  with  a  mixture 
of  ammonium  hydrogen  carbonate  and  water,  and  then  passing 
carbonic  anhydride  through  the  solution  until  it  acquires  an  indigo  blue 
colour  and  some  quantity  of  a  blackish-blue  precipitate  is  deposited. 
The  solution  is  precipitated  with  alcohol,  and  the  precipitate  washed 
successively  with  water  and  alcohol,  and  dried  by  exposure  to  the  air. 
It  forms  small  crystals  and  aggregates,  is  sparingly  soluble  in  water, 
insoluble  in  alcohol  and  ether,  is  gradually  decomposed  by  cold 
hydrochloric  acid,  and,  by  boiling  with  the  acid,  is  converted  into 
platosemidiamine  chloride.  When  boiled  with  ammonia,  a  small 
quantity  remains  undissolved,  and  the  solution  when  saturated  with 
hydrogen  chloride  and  treated  with  potassium  platinochloride  gives  a 
precipitate  of  Magnus's  green  salt.  "When  treated  with  a  slight  excess 
of  silver  nitrate,  a  yellow  solution  of  platosemidiamine  nitrate  is 
obtained.  E.  C.  R. 

Iridio-ammonium    Compounds.     VI.     By  Wilhelm    Palmaer 

(Zeits.  anoi-g.  C/^m.,  1896, 13, 211—228;  see  also  Abstr.,  1889, 352 ;  1891, 
402  and  1165  ;  and  1896,  ii,  179). — Iridiotetramine  dichlorochloride, 
Ir(NIl3)4Cl3,  H.,0,  has  been  obtained  in  very  small  quantities  by  the 
action  of  ammonia  on  iridium  chloride  (Abstr.,  1896,  ii,  179).  It  is 
extracted  from  the  mixture  thus  obtained,  together  with  ammonium 
chloride,  by  means  of  cold  water,  and  is  separated  from  the  am- 
monium chloride  by  fractional  crystallisation  from  water,  or  by 
crystallisation  from  40  per  cent,  alcohol.  It  crystallises  in  aggregates 
of  thin,  yellowish-white  needles,  or,  when  slowly  crystallised,  in 
bright  yellow  prisms  belonging  to  the  monoclinic  system  a  \h  \c  = 
0-72078  : 1  :  0*65354  ;  y8  =  53°  13'.  The  water  of  crystallisation  is  not 
entirely  removed  by  heating  at  100°.  It  is  soluble  in  15  parts  of 
water  at  the  ordinary  temperature,  and  has  the  electric  conductivity 
/x=  104-5  at  25°  (y  =  1000).  When  heated,  it  yields  ammonia  and 
ammonium  chloride  and  a  residue  of  metal  remains.  With  concentrated 
sulphuric  acid,  one-third  of  the  chlorine  is  evolved  as  hydrogen  chloride. 
The  dichlorosuljyJuite,  [Ir(NH3)^Cl2]2S04,2H20,  obtained  by  treating 
the  preceding  compound  with  concentrated  sulphuric  acid,  crystallises 
in  thin,  lustrous,  bright  yellow  scales,  gives  off  ammonia  when  heated, 
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and  is  sparingly  soluble  in  water  ;  the  solution  has  a  neutral  reaction. 
The  dichlorochloroiridite,  3Ir(NH3)^Cl3  +  SlrCL,  is  a  leather-coloured 
precipitate,  insoluble  in  cold  water,  and  is  attacked  by  concentrated 
sulphuric  acid  at  100°. 

The  insoluble  double  salt  of  the  empirical  formula  Ir(NH3)3Cl3, 
obtained  by  the  action  of  ammonia  on  iridium  chloride  {loc.  cit.),  is 
partly  grey  and  partly  leather- coloured.  The  grey  compound  is 
attacked  by  concentrated  sulphuric  acid  at  100°,  the  leather-coloured 
compound  partly  at  110°  and  partly  at  100°;  hence  the  grey  com- 
pound is  the  double  salt  of  aquopentamine  chloride,  and  the  leather- 
coloured  compound  the  double  salt  of  pentamine  or  tetramine  chloride 
and  iridium  trichloride. 

The  reactions  of  the  tetramine  salts  are  described  in  detail.  The 
h'omide  is  precipitated  in  bright  yellow,  rhombic  crystals,  the  auro- 
cMoi'ide  in  orange-red,  four-sided  tablets,  the  platinochloride  in 
bright  yellow  aggregates.  The  solutions  of  the  tetramine  salts  give  a 
violet  colouration  with  chlorine  water. 

Finally,  the  author  gives  a  complete  resume  of  the  chemical  and 
physical  properties  of  the  pentamine,  aquopentamine,  hexamine,  and 
tetramine  compounds  of  iridium,  and  compares  them  with  the  corres- 
ponding compounds  of  chromium,  cobalt,  and  rhodium.         E.  C.  R. 


Mineralogical   Chemistry. 


Behaviour  of  Minerals  when  submitted  to  the  X-Rays.  By 
Cornelius  Doelter  {JaJirh./.  Mia.,  1896,  ii,  87 — 106). — The  several 
minerals  examined  show  great  differences  of  transparency  for  the  Ront- 
gen  rays,  and  no  general  relation  between  the  density  and  transparency 
can  be  traced,  but  minerals  with  a  density  greater  than  5  seem  to 
be  opaque.  Also,  no  relation  can  be  traced  to  the  chemical  compo- 
sition or  molecular  weight,  but  sulphur  and  arsenic  compounds  are 
the  most  opaque,  boron  and  aluminium  compounds,  as  a  rule,  the  most 
transparent,  and  in  silicates  the  opacity  increases  with  the  amount  of 
iron.  Dimorphous  minerals  do  not  show  any  important  differences. 
Crystals  show  only  slight  differences  in  various  directions.  A  scale  of 
eight  degrees  of  transparency  is  given  : — 1  diamond,  2  corundum, 
3  talc,  4  quartz,  5  rock-salt,  6  calcite,  7  cerussite,  8  realgar.  Boric 
anhydride  is  even  more  transparent  than  diamond  ;  realgar  is  quite 
opaque.  For  distinguishing  between  precious  stones  and  their 
imitations,  the  method  has  a  practical  application.  L.  J.  S. 

Heavy  Liquids  for  the  Separation  of  Minerals.  By  Jan  W. 
Retgers  {Jahrh.  f.  Min.,  1896,  i,  212— 221).— Penfield  (Abstr.,  1896, 
ii,  216)  has  mentioned  that  as  Retgers'  thallium-silver  nitrate  acts  on 
mineral  sulphides,  it  cannot  be  used  for  their  separation  ;  this  is  due 
to  the  oxidising  action  of  the  nitrate.  Blende  is  energetically  attacked 
by  molten  silver  nitrate  with  evolution  of  nitrous  fumes,  and  separation 
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of  metallic  silver  and  zinc  sulphate.  Thallium  nitrate  acts  on  pyrites, 
but,  at  a  moderate  temperature,  not  on  blende.  The  acetates  of 
thallium,  silver,  lead,  and  mercury,  and  various  double  and  basic  salts, 
as  well  as  mixed  acetates  and  nitrates  of  these  heavy  metals,  have 
been  examined,  but  the  results  are  not  very  favourable,  because, 
although  the  melting  points  are  usually  low,  the  specific  gravity  of  the 
liquid  is  too  low  for  use  with  mineral  sulphides,  being  rarely  above 
3 — 4.  Thallium-silver  acetate  (m.  p.  75°,  sp.  gr.  4 '8)  becomes  opaque 
owing  to  separation  of  metallic  silver.  Thallium-lead  acetate  (sp.  gr. 
3 "6)  is  liquid  at  the  ordinary  temperature,  and  has  a  high  index  of 
refraction.  The  only  ones  that  would  be  of  any  use  are  thallium 
acetate  (m.p.  110°,  sp.  gr.  3*9)  and  thallium  nitrate-acetate  (m.p.  65°, 
sp.  gr.  4*5) ;  the  former,  however,  owing  to  its  low  sp.  gr.,  would  be 
only  applicable  in  a  few  cases,  and  the  latter  decomposes  at  tempera- 
tures above  100°.  L.  J.  S. 

Diamondiferous  Sand  from  Brazil.  By  Henei  Moissan  {Comin. 
rend,,  1896,  123,  277— 278).— Sand  from  Brazil,  after  removal  of  the 
siliceous  constituents,  was  found  to  contain  microscopic,  transparent 
diamonds,  black  diamonds  and  graphite,  together  with  particles  of 
gold  and  platinum.  It  is  noteworthy  that  in  Brazil  as  well  as  at 
the  Cape  the  diamonds  are  associated  with  graphite.  C.  H.  B. 

Free  Gold  in  Granite.  By  Geoege  P.  Meerill  {Amer.  J,  ScL, 
1896,  [4],  1,  309 — 311). — A  specimen  labelled  ''gold  ore,  Sonora, 
Mexico  "  is  an  ordinary  black-mica  granite  which,  owing  to  weathering, 
is  brown  and  friable ;  throughout  the  mass  are  numerous  specks,  rarely 
over  1  mm.  in  diam.,  of  native  gold.  Pyrites  and  other  sulphides  are 
not  present.  Microscopical  examination  of  thin  sections  of  the  rock 
shows  the  gold  enclosed  in  the  quartz  and  felspar  as  beautiful  arbores- 
cent and  platy  forms ;  it  therefore  does  not  seem  to  be  a  secondary 
constituent  which  has  been  deposited  along  fissures,  but  to  be  a 
primary  constituent  which  has  crystallised  from  the  original  magma. 
Such  a  mode  of  occurrence  of  gold  does  not  seem  to  have  been  before 
described.  L.  J.  S. 

Nitrogen  and  Argon  in  Firedamp  and  in  the  Gas  from  the 
Rochebelle  Coal  Seam.  By  Th.  Schloesing,  Junr.  {Compt.  rend., 
1896,  123,  302— 305).— The  firedamp,  collected  without  admixture  of 
air  and  containing  no  oxygen,  was  found  to  contain  the  following  pro- 
portions of  nitrogen  and  argon. 

Pressure  of  issuing  Argon  and  nitro-  Argon  in  100  Argon  in  100 

firedamp  in  cm.  of  gen  in  100  vols.  vols,  fire-  vols,  nitrogen 

Mine.                water.  firedamp.  damp.  and  argon. 

Anzin   400  ISl  0'594  3-28 

Besseges  4  to  5  S'S  0-064  1-63 

Firminy 16  0-74  0-012  1*67 

Lievin  70  8-0  0166  2*22 

Plat-de-Gier    75  SO'O  0-601  1-83 

Ronchamp  8  2-8  0-031  1*09 

Saint-lStienne 600  3-2  0-037  1-17 

In  the  mines  of  Bochebelle  there  are  sudden,  and  often  violent, 
outbursts   of   gas  which    has    the    composition   CO^,  98*13,  nitrogen 
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and  argon  1-14,  methane  0-73.  100  c.c  of  the  gas  contains  0-021  c.c. 
of  argon  and  100  c.c.  of  the  nitrogen  and  argon  contain  1'87  c.c  of 
the  latter. 

Argon  was  found  in  all  specimens  of  firedamp  that  were  examined, 
but  the  proportion  of  nitrogen  and  argon  in  the  gas  varied  widely. 
The  ratio  of  argon  to  nitrogen  also  varied  considerably,  and  often 
exceeded  the  ratio  in  atmospheric  air.  The  most  probable  explanation 
is  that  the  argon  has  been  derived  not  directly  from  the  atmosphere 
but  from  air  dissolved  in  water.  The  possibility  of  some  subterranean 
source  of  argon  is  of  course  not  excluded.  C.  H.  B. 

Trinidad  Pitch.  By  Stephan  F.  Peckham  and  Lauba  A.  Linton 
(A mer.  J.  Sci. ;iS9Q,  [4],  1,  193— 207).— The  authors  have  made  analyses 
of  the  pitch  found  in  and  near  the  Pitch  Lake  of  the  Island  of  Trinidad. 
The  pitch  found  within  the  Lake  and  also  that  outside  have  very  much 
the  same  composition,  and  in  all  cases  the  pitch  is  fully  saturated  with 
moisture,  usually  containing  some  25  to  30  per  cent.  About  38  per  cent, 
of  the  residue  is  sand,  the  rest  is  bitumen  and  fragments  of  vegetation 
and  disorganised  cellular  tissue.  The  pitch  which  rises  in  the  middle 
of  the  Lake  has  a  vesicular  structure.  When  freshly  dug,  its  colour  is 
brown,  but  if  left  in  the  sun  it  soon  darkens,  finally  becoming  bluish 
black.  A  large  mass  when  placed  in  bright  sunshine  wiU  melt  to  a 
thin  pellicle  upon  the  exposed  surface  and  retain  the  larger  part  of  the 
water  at  a  temperature  sufficient  to  remove  every  trace  of  water  if  it 
were  dried  in  the  shade.     Numerous  analyses  are  quoted.        J.  J.  S. 

Rutile,  Cassiterite  and  Zircon.  By  Hermann  Traube  {Jahrb.  f. 
Min.,  1896,  Beilage,  Bd.  10,  470 — 476). — By  the  action  of  potassium 
fluoride  or  of  hydrogen  potassium  fluoride  similar  etch  figures,  indi- 
cating holohedral  symmetry,  were  obtained  on  rutile,  cassiterite  and 
zircon  ;  this  similarity  cannot,  however,  be  taken  to  support  the  view 
that  zircon  is  isomorphous  with  the  other  minerals. 

Various  analyses  of  rutile  have  shown  small  quantities  of  Pe^O.^  (up 
to  10  per  cent.),  Mn^Ogand  Cr^Og;  and  the  author  has  artificially  pre- 
pared rutile  containing  these  oxides.  By  heating  titanium  dioxide 
with  sodium  tungstate  and  various  oxides  at  a  high  temperature 
(1700°)  rutile  crystals  were  obtained  which  contain  up  to  5*4  per 
cent.  Pe^Og,  3-01  MnPg  or  1.91  Cr203.  Under  the  microscope,  these 
crystals,  as  well  as  the  natural  crystals,  do  not  show  any  inclosures,  so 
that  these  oxides  have  been  dissolved  in  the  titanium  dioxide.  Cobalt 
and  nickel  oxides  were  not  taken  up  in  this  way.  A  peach-coloured 
cassiterite  containing  chromium  was  also  prepared. 

The  changes  in  colour  which  occur  when  crystals  of  rutile  and  cassi- 
terite are  heated  are  described,  Butile  and  cassiterite  are  acted  on 
by  potassium  fluoride  with  the  formation  of  K.,TiOg  and  K.^SnO^. 

"  L.  J.  S. 

Reniform  Limestone  from  Villejuif.  By  Louis  Pranchet 
{Bull.  Soc.  Philomathique,  Paris,  1896,  [8],  8,  10— 12).— In  the  lime- 
stone at  Yillejuif  are  numerous  reniform  and  globular  masses  very 
like  the  menilite  of  Menilmontant  in  appearance,  and  in  fact  they  have 
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been  described  as  such.  The  material  is  white  or  yellowish  and  very 
tine  in  grain.  Sp.  gr.  2-34 — 2*72 ;  H.  4*5 — 5.  Acid  dissolves 
calcium  carbonate  and  leaves  a  residue  of  silica.  The  following 
analyses  show  that  the  material  is  a  siliceous  limestone  and  not 
menilite,  which  is  a  variety  of  opal. 


SiOo.      AlgOg. 

Fe,03. 

CaO. 

SrO. 

MgO. 

KgO.      NaaO. 

CO2. 

Total. 

3652     1-31 

0-23 

32-19 

0-34 

1-69 

0-25     0-38 

27-81 

10072 

24-16     1-53 

0-21 

38-22 

0-42 

2-01 

0-23     0-44 

32-84 

100-06 

Also  traces  of  manganese  and  sulphuric  acid.  L.  J.  S. 

Northupite,  Pirssonite,  Gaylussite  and  Hanksite  from 
Borax  Lake,  California.  By  Julius  H.  Peatt  {Amer.  J.  Sci, 
1896  [4],  2,  123— 135).— The  minerals  here  described  are  found 
associated  with  borax  at  Borax  Lake,  San  Bernardino  Co.,  California. 
Borax  Lake  is  an  alkali  marsh  which  is  usually  dry,  but  some  water 
collects  in  it  during  the  wet  seasons. 

JVorthujAte  (compare  Abstr.,  1896,  ii,  184). — This  was  found  in  a 
single  boring  as  isolated  and  unmodified  regular  octahedra.  When 
pure  it  is  colourless,  but  owing  to  impurities,  probably  of  clay  and 
organic  matter,  the  colour  usually  varies  from  dirty  white  to  dark 
brown.  It  is  very  brittle  and  shows  no  cleavage.  Sp.  gr.  2-380.  It 
is  isotropic,  and  for  sodium  light  /x  =  1-5144.  The  mean  of  two 
analyses  is 

Total  (less 
CO2.  CI.  SO3.       MgO.       Na^O.      K2O.      H.O.     Insol.     0  for  CI). 

35-12     14-10     0-08     16-08     36-99     Nil      0-72     0-22      100-15 

This  agrees  with  the  formula  MgCOgjNaoCOgjNaCl.  Cold  water 
acts  slowly  on  the  mineral,  but  hot  water  decomposes  it  rapidly  with 
separation  of  magnesium  carbonate.  It  does  not  decompose  on 
exposure  to  air.  Fusible  at  1  (Ko bell's  scale),  with  evolution  of  car- 
bonic anhydride,  and  leaving  an  alkaline  mass.  [For  artificial  northupite 
see  Abstr.,  1896,  ii,  610]. 

Pirssonite. — This  new  mineral  was  found  by  C.  H.  Korthup  as 
isolated  crystals  in  the  same  boring  as  the  northupite.  The  crystals 
are  orthorhombic  and  hemimorphic  ;  a  :  6  :  c  =  0-56615  :  1  :  0-3019. 
The  form  e{131}  is  present  at  one  end  only  of  the  crystals,  this  being 
the  pyroelectric  analogous  pole.  The  mineral  is  colourless  to  white, 
but  is  often  darkened  by  impurities  ;  it  is  brittle,  and  does  not  show 
any  cleavage.  Sp  .gr.  2-352  ;  H.  3 — 3-5.  The  optical  characters  are 
given  in  detail ;  with  an  increase  in  temperature,  there  is  a  small 
decrease  in  the  value  of  the  optic  axial  angle.  The  mean  of  two  analyses  is 

COo.  CaO.  NasO.         KgO.  H2O.     AI2O3,  &c.    SiOg.         Total. 

36-07       23-38       25-70       0-15       14-73       0-13       0-29       100-45 

Formula,  CaC03,Na2C03,2H20  ;  this  is  like  gaylussite,  which  has, 
however,  5H2O;  the  two  minerals  are  also  somewhat  similar  in 
appearance.  Practically  all  the  water  is  expelled  below  150.° 
Before  the  blowpipe,  the  mineral  decrepitates  and  fuses  at  2 — 2-5 
(Kobell's  scale)  to  an  akaline  mass.  The  name  is  given  after  L.  V. 
Pirsson. 
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Gaylussite. — Crystallographic  and  complete  optical  determioations 
have  been  made  on  very  pure  crystals.     Sp.  gr.   1"992. 

Hanksite. — The  refractive  indices  for  sodium  light  are  given  as 
0)=  r4807,  €=  1'4614.  The  usually  accepted  formula  for  this  mineral 
is  4Na2S04,Na2C03 ;  and  the  potassium  and  chlorine  shown  in  the  two 
previous  analyses  have  been  considered  as  impurities  (salt  and  sylvite). 
The  author,  however,  finds  that  chlorine  is  present  in  all  crystals,  and 
that  microscopical  examination  shows  the  presence  of  only  slight 
impurities.  The  following  analyses  have  been  made  on  pure  material ; 
I,  on  tabular  crystals,  and  II,  on  prismatic  crystals. 


S03. 

COg. 

NasO. 

CI. 

K.        Insol. 

Sp.  gr. 

I.  45-93 

5-65 

43-35 

2-21 

2-48     0-19 

2-567—2-553 

IT.  45-78 

5-63 

43-61 

2-28 

2-39     0-12 

2545 

The  close  agreement  of  both  these  with  previous  analyses  indicates 
that  chlorine  and  potassium  are  not  accidental.  The  formula  is  now 
given  as  9Na2SO^,  2Ka2COp^,  KCl.  Potassium  and  sodium  do  not  seem 
to  be  isomorphous  here,  for  there  is  just  enough  potassium  to  form 
potassium  chloride.  Few  minerals  contain  three  acid  radicles,  as  this 
does.  L.  J.  S. 

Mysorine  (Anhydrous  Copper  Carbonate).  By  Louis  Franchet 
{Bull.  Soc.  Philomathique,  Paris,  1894,  [8],  6,  61—65). — Thomson's 
mysorine  from  Mysore,  although  no  water  is  shown  in  his  analysis, 
has  usually  been  considered  to  be  an  impure  malachite.  In  the 
present  paper,  material  which  probably  came  from  the  Urals  is 
described.  It  is  amorphous  and  compact,  of  a  greenish-grey  colour, 
and  contains  specks  of  malachite  and  iron  oxide ;  fracture  conchoidal ; 
lustre  slightly  resinous  ;  sp.  gr.  4-398,  H.  5'5.  Excepting  the  sp.  gr., 
these  characters  agree  completely  with  those  given  by  Thomson.  The 
material  dissolves  in  hydrochloric  acid  with  effervescence  and  separation 
of  sulphur  and  iron  oxide.     Analysis  gave 


CuO 

CuO 

(combined 

(combined 

Loss  on 

COo.     with  COo). 

with  S).       S.       AI2O3.    FeaOj. 

SiOg.   ignition. 

Total. 

15-73      56-50 

15-67    3-95     2-28     4-90 

0-09      0-56 

99-68. 

This  corresponds  with  72-23  per  cent,  of  copper  carbonate  and  19-62 
per  cent,  of  copper  sulphide.  The  loss  on  ignition  probably  represents 
the  water  contained  in  the  small  amount  of  malachite  present. 
Beudant  has  stated  that  when  malachite  is  gently  heated  it  loses 
water  and  leaves  a  product  having  the  characters  of  mysorine ;  the 
author  has,  however,  been  only  able  to  obtain  friable,  black  copper 
oxide,  as  the  water  and  carbonic  anhydride  are  expelled  together. 
Mysorine  appears  to  be  a  definite  mineral  species  quite  distinct  from 
malachite.  L.  J.  S. 

A  Green  Mineral  from  Brisbane,  Queensland.  By  Henry  G. 
Stokes  {Proc.  Roy.  Soc.  Queenslcmd,  1894,  10,  11 — 13) — Lining 
joints  and  cavities  in  the  schists  of  Adelaide  Street,  Brisbane,  is  an 
amorphous,  compact   mineral    of   an   apple-green    to   dark    sea-green 
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colour.  It  sometimes  shows  a  mammillated  surface,  and  is  often 
streaked  with  white.  Brittle  ;  smooth  sub-conchoidal  fracture.  Thin 
splinters  are  sub-translucent.  Hardness,  4 — 5 ;  sp.  gr.  2-6.  On 
exposure  to  air,  it  decomposes  to  a  white  powder.  It  is  infusible, 
and  is  slightly  attacked  by  acids.     Analysis  by  E.  Hall  gave 

PgOg.  AI2O3.  V.         H3O  (loss  on  ignition).  Total. 

48-25        29-07         trace  23-61  100-93 

This  corresponds  approximately  with  4Al203,5P^05,18HpO.  The  colour 
appears  to  be  due  to  vanadium.  The  mineral  somewhat  resembles 
turquoise.  L.  J.  S. 

Wardite,  a  Dew  hydrous  basic  Aluminiura  Phosphate.  By 
John  M.  Davison  {A7ner.  J.  Sci.,  1896,  [4],  2,  154 — 155). — Occasionally, 
the  decomposition  of  the  variscite  from  Utah  (Abstr.,  1894,  ii,  321)  has 
given  rise  to  cavities  in  the  nodules ;  wardite  incrusts  these  cavities. 
It  is  light-green  or  bluish-green,  with  a  vitreous  lustre,  and  is  con- 
cretionary, sometimes  approaching  to  oolitic,  in  structure.  Sp.  gr. 
2*77  ',  H.  about  5,  being  a  little  harder  than  variscite.  Analysis 
gave 

P2O5.        FeO.        CuO.       MgO.      NagO.      K2O.  H^O.     AI0O3  [diff.]. 

34-46      0-76      004      2-40      5-98      0-24       17*87      [38-25] 

Formula:  PgOg,  2AI2O3,  4H,0  =  Al2(OH)3P04 -f  IH2O  ;  or,  perhaps, 
AlNaPO^,  A1(0H)3  -f-  JH^O.     The  following  series  is  made  out. 

Peganite    A}j^O'K\VO^  +  UB..p 

Turquoise  M.J^O'E)^VO^-^\'^B.p 

Wardite     Al2(OH)3P04 -f    ^Hp 

Before  the  blowpipe,  the  mineral  swells  up  and  turns  white.  It  is 
only  partially  decomposed  by  acids;  hot  aqua  regia  leaves  20  per 
cent,  undissolved,  this  is,  however,  soluble  after  being  ignited. 
"When  first  ignited,  about  11  per  cent,  is  insoluble  in  acids.  The 
name  is  given  after  H.  A.  Ward. 

Analyses  of  the  variscite  agree  with  that  of  Packard  (Abstr.,  1894, 
ii,  321),  but,  contrary  to  his  statement,  this  mineral  is  completely 
soluble  in  aqua  regia  and  in  sulphuric  acid.  At  100 — 130°  it  gives  off 
22-22  per  cent,  of  water,  and  on  ignition  0-50  per  cent.  more.  A  pure 
white  variscite  from  this  locality  is  mentioned,  the  usual  colour  being 
green.  L.  J.  S. 

Crocoite  from  Tasmania.  By  Charles  Palache  (Amer.  J.  Sci., 
1896,  [4],  1,  389 — 390). — A  crystallographic  description  is  given  of 
crocoite  from  the  silver-bearing  lead  deposits  of  Adelaide  mine  on 
Mount  Dundas,  west  coast  of  Tasmania.  The  light  hyacinth-red 
crystals  rest  on  a  matrix  of  lamellar  limonite  ;  they  are  prismatic  in 
habit,  and  are  translucent  with  adamantine  lustre  (compare  Abstr., 
1896,  ii,  657).  L.  J.  S. 

Constitution  of  the  SiUcates.  By  Frank  W.  Clarke  {Bull.  U.S. 
Geol.  Survey,  1895,  No.  125, 1—109.  Compare  Abstr.,  1888,  659  ;  1891, 
529). — The  author  here  summarises  his  views  on  the  constitution  of  the 
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naturally  occurring  silicates  and  their  relations  to  one  another,  and  in 
a  complete  and  connected  account  of  the  whole  series  discusses  each 
species  in  detail.  Even  when  the  empirical  formulae  have  been 
definitely  determined,  which,  owing  to  impure  material,  isomorphous 
replacements,  and  defective  analyses,  has  not  yet  been  done  in  very 
many  cases,  there  is  no  method  of  determining  molecular  weights,  so 
that  attempts  to  arrive  at  the  constitution  of  the  silicates  must  be 
more  or  less  speculative.  Simplicity  of  structure  is,  however,  to  be 
inferred  from  the  occurrence  of  only  a  limited  number  of  definite 
minerals,  which  are  usually  exceedingly  stable  salts  and  have  been 
formed  under  special  conditions.  Of  importance  in  showing  the  rela- 
tion in  structure  of  one  mineral  to  others  is  the  study  of  its  alteration 
products,  as  shown  by  pseudomorphs  and  by  such  experiments  as  those 
of  Lemberg,  Friedel  and  others. 

All  the  silicates  are  considered  as  salts  of  one  or  other  of  the  follow- 
ing silicic  acids  : — Ortho-,  H^SiO^  ;  meta-,  HgSiOg ;  diortho-,  HpSi.,0^ ; 
dimeta-,  H2Si205  ;  tri-,  H^SigOg.  Besides  normal  salts,  there  are  also 
double  salts,  and  basic  and  acid  salts,  and  it  is  often  impossible  to  dis- 
tinguish between  these ;  for  example,  AlgSiO^  may  be  expressed  as  a 
basic  metasilicate  by  three  different  structural  formulae,  or  as  an 
orthosilicate  by  two.  A  large  number  of  minerals  may  be  most 
easily  interpreted  as  orthosilicates,  and,  most  of  these  being  salts  of 
aluminium,  they  can  be  considered  as  substitution  derivatives  of  the 
normal  salt,  Al4(SiO^)3,  which  is  taken  to  be  a  fundamental  molecule 
in  this  theory  of  the  silicates.  This  salt,  which  is  possibly  represented 
by  the  mineral  xenolite,  can  be  written  structurally  in  several  different 
ways;  the  one  here  adopted  is  Al:[(SiO^):Al]3.  The  following  groups 
are  then  made  out,  and,  under  the  various  heads,  the  constitution 
and  relations  of  all  known  silicates  which  can  be  referred  to  mineral 
species  are  minutely  discussed. 

Orthosilicates  of  aluminium. — I.  The  nephelite  type. — Here  one  atom 
of  aluminium  is  replaced  by  R'g  ;  for  example,  nephelite,  Al3(Si04)3Na3  ; 
muscovite,  Al3(SiO^)3KH.^ ;  topaz,  Al3(SiOj3(AlF2)3 ;  andalusite, 
Al3(SiO^)3(A10)3.  This  brings  out  the  relation  between  topaz  and 
andalusite,  and  their  alteration  to  muscovite. 

II.  The  garnet-biotite  type. — Here  the  general  formula  is 
Al2(Si04)3'El'g.  Of  the  three  subtypes,  the  first  includes  natrolite, 
Al2(Si04)3Na2H^  ;  the  second  biotite,  Al./SiOJgMggHK  ;  and  the  third 
the  garnet  s,E,'"2(Si04)3ll"3,  and theepidotegroup,R'"2(SiOj3E"2(R'"OH). 
The  relations  between  garnet,  epidote  and  idocrase  are  discussed. 
Sodalite,  Al2(SiO^)3Na^(AlCl),  and  cancrinite,  Al2(Si04)3Na4H(AlC03), 
are  placed  in  this  group. 

III.  The  felspars  and  scapolites. — There  is  a  parallelism  between 
these  two  series,  and  both  yield  muscovite  and  kaolin  as  altera- 
tion products.  The  end  members  of  the  series  are  expressed  as  : 
albite,  Al(Si308)3]Sra3Al2 ;  anorthite,  [Al(Si04)3Al2Ca]2Ca ;  marialite, 
Al(Si308)3]S'a4Al(AlCl) ;  meionite,  [Al(Si04)3Al2Ca]2Ca20.  Kaolin  is 
given  as  OH-A^SiOjoAlHg.  Leucite  is  related  to  the  feslpars  and 
garnets,  and  is  written  as  a  pseudometasilicate,  Al(Si308)2(Si04)2K4Al3. 

IV.  The  normal  zeolites. — These  are  related  to  nephelite  and  the 
felspars,  and  may  be  called  felspathic  zeolites  (Abstr.,  1894,  ii,  459). 

4—2 


o2  ABSTRACTS   OF   CHEMICAL   PAPERS. 

V.  The  micas  and  chlorites.— (Abstr.,  1890,  460;  1892,  125,  794; 
1893,  ii,  78;  1896,  ii,  37.) 

VI.  The  tourmaline  group. — Four  types  of  tourmaline  are  given, 
and  are  written  as  two  Al(Si04)3R"'2(Al*B02)  groups  connected  by 
Al(B03')NaH,  where  E'"  is  Al,  Il'g  or  MgH  ;  this  formula  explains 
the  alteration  of  tourmaline  to  mica.  Axinite  and  some  other 
borosilicates  are  considered  here. 

VII.  Miscellaneous  species. — For  staurolite  is  suggested 

[Al(SiO,)3(A10),Fe],Fe. 

OrthosUicates  of  the  Dyad  Bases. — It  is  here  necessary  in  most  cases 
to  assume  polymerisation  ;  for  example,  the  members  of  the  humite 
group,  as  recently  shown  by  Penfield  and  Howe,  are  derivatives  of  the 
salts  Mgg(Si04)4,  Mg^;(SiO^)3,  and  Mg^(Si04)2.  ^^^  owing  to  the  exist- 
ence of  trimerite,  Be3Mn2Ca(Si04)3,  phenakite  is  written  with  the  triple 
formula  Be,3(Si04)3.  The  constitution  of  serpentine  is  discussed,  and  is 
expressed  as  H3(MgOH)Mg.,(SiO^)._,.  The  structural  formulae  of  these 
are  written  as  rings  or  series  of  rings,  others  are  written  as  open 
chains,  for  example,  dioptase,  Cu3(Si04)^IIgCu. 

OrthosUicates  of  Tetrad  Bases. — To  zircon  is  given  the  polymeric 
expression  Zr(Si04)^Zr3,  and  from  this  other  zirconium  silicates  are 
derived.  Auerbachite  is  Zr4(Si30g)(Si04)3  ;  and  eudialyte  and  eucolite 
are  mixtures  of  tri-  and  orthosilicates  forming  a  group  like  the  felspars. 
Thorium  and  titanium  silicates  find  a  place  here. 

Diorthosilicates. — Although  ethereal  salts  of  H^Si^O^  are  known,  the 
metallic  salts  are  uncertain.  The  typical  member  of  the  group  is 
barysilite,  Pb3Si207,  and  other  lead  silicates  belong  here.  Apophyllite 
is  given  as  Ca2(8i207)3lIj2{CaOH)2,  and  to  it  okenite  and  gyrolite  are 
related.     Cordierite  seems  to  be  the  only  aluminium  salt. 

Meta-  and  Dimetasilicates. — These  are  not  easy  to  interpret,  and  in 
the  case  of  the  pyroxenes  and  amphiboles  the  analyses  show  variations 
from  the  metasilicate  ratio.  Wollastonite  and  pectolite  are  given  as 
Ca2(Si03)3Ca  and  Ca2(Si03)3]S"aH  respectively,  as  being  chemically  dis- 
similar from  the  normal  pyroxenes.  The  fact  that  spodumene  splits 
up  on  alteration  into  eucryptite  and  albite  suggests  that  it  is  a 
mixed  ortho-  and  tri- salt,  to  be  written  as  Alg(Si30g)3(SiO^)3Lig ;  by 
analogy  the  other  pyroxenes  are  also  written  as  pseudometasilicates, 
Il"g(Si30g)2(Si04)2 ;  and  Tschermak's  aluminous  constituent  of  augite 
is  taken  six  times  as  Alg(SiO^)3{SiO^)3(A102Mg)g.  As  the  amphiboles 
have  a  less  specific  gravity  than  the  pyroxenes,  they  may  be  supposed 
to  have  smaller  molecules  (this  is  opposed  to  the  usually  accepted 
formulae  CaMgSi20g  and  CaMg3Si^Oj2  of  diopside  and  tremolite  respec- 
tively), and,  considering  them  as  pseudometasilicates  with  the  bases 
replaceable  by  fourths,  the  formula  may  be  written  as  Il"4(Si04)(Si30g)  ; 
glaucophane  is  Mg2lS'a2(A10)2(Si30g)2.  The  pyroxenes  are  then  bipoly- 
merides  of  the  amphiboles,  and  the  character  of  the  structure  is  the 
same  for  both  groups. 

Petalite,  AlLi(Si205)2,  and  milarite,  HKCa2Al2(Si205)g,  are  dimeta- 
silicates, and  so  are  mordenite  and  ptilolite  (Abstr.,  1893,  ii,  77). 

L.  J.  S, 
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Microcline  from  the  Spessart.  By  E.  Philippi  {Ber.  Senckenh. 
Ges.  FrankfiLvt,  1896,  125 — 133). — In  the  gneiss  of  the  Spessart  Moun- 
tains near  Damm  and  Aschaffenburg  are  pegmatite  veins  containing  pale 
flesh-red  felspar.  The  cleavage  angle,  001  :  010,  of  this  felspar  varies 
from  90°  1'  to  90°  11' ;  macroscopically,  no  albite  lamellae  are  seen.  As 
shown  by  micro-chemical  reactions,  the  small  amount  of  soda  varies  in 
quantity,  and,  for  the  following  analysis,  a  specimen  containing  ap- 
parently the  average  amount  was  selected. 

Loss  on 
SiOg.       AI0O3.     Fe^O^.      CaO      MgO.       K^O.       Na.p.  ignition.  Total. 
63-84     19'-74     0-03     0-21     0-06     13-42     1-82     0-39     99-51. 

Sp.  gr.  2*562.  The  amount  of  calcium  corresponds  with  1-10  per  cent, 
of  anorthite,  and  the  sodium  with  15  75  percent,  of  albite.  After  de- 
ducting this  plagioclase  material,  and  calculating  the  remaining  silica, 
alumina,  and  potash  to  100,  the  composition  of  the  potash  felspar  is 
SiOg  63-84,  AlgO.,  19-85,  K.^O  16-31  ;  here  there  is  an  excess  of  1-42 
per  cent,  of  alumina  over  the  theoretical  amount,  wldch  indicates 
commencing  alteration,  a  fact  also  shown  by  the  microscopical 
examination. 

The  angle  of  optical  extinction  on  5(010)  is  5 — 7°,  as  in  orthoclase ; 
on  c(OOl),  it  varies  from^2°  to  16°.  The  mineral  is  a  microcline-perthite, 
with  albite  lamellae  usually  in  one  direction  only ;  the  microscopical 
characters  of  these  lamellae  are  described  in  detail. 

L.  J.  S. 

Rocks  and  Asbestos  from  Corsica.  By  M.  Oels  {Jahrh.  f. 
Mill.,  1896,  i,  Ref.,  46  ;  from  Inaug.-Dlss.  Erlangen^  1894). — Actinolite- 
asbestos  from  Luri  and  Morosaglia,  Corsica,  gave  the  following  results 
on  analysis. 


SiOg. 

AI0O3. 

FeoOg. 

FeO.      MgO. 

CaO. 

H2O. 

Total. 

Sp.  gr. 

55-65 

1-73 

2-45 

0-13     23-56 

14-64 

0-98 

99-14 

299 

56-84 

2-64 

1-05 

0-36    24-05 

14-18 

1-89 

101-01 

3-09 

Several  analyses  of  serpentine,  as  well  as  of  some  other  rocks,  are 
given.  L.  J.  S. 

Pyrophyllite  from  the  Urals.  By  Franz  Loewinson-Lessing 
{Verh.  russ.-L  min.  Ges.,  1895,  [2],  33,  283— 287).— The  pyrophyllite 
occurring  in  radial  aggregates  at  Pychminsk,  near  Beresovsk,  is  shown 
to  consist  of  a  mechanical  mixture  of  two  minerals  which  may  be 
separated  by  means  of  Thoulet's  solution.  The  heavier  portion  gave 
analysis  I,  this  corresponding  with  3H20,3Al203,llSi02,  and  so  being 
near  to  the  formula  usually  given  for  pyrophyllite,  namely, 

H.p,Al203,4SiO.,;. 

the    lighter    portion     gave    analysis    II.,    this    corresponding    with 
3RO,8H20,4Al203,9Si02,  and  is  therefore  distinct  from  pyrophyllite, 
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which  it  closely  resembles  in  appearance ;  the  name  i:)seudoi)yrophyllite 
is  given  to  this  lighter  mineral. 

Loss  on 
SiOg.      Al^Og.      FeoOg.      FeO.      MgO.      CaO.     ignition.     Total.     Sp.  gr. 
I.  64-94    29-22        —        —      0-16     0-67       5-90     100-89   2782 
II.  43-68    32-60      3-13      030     9-08     0-59     11-52     100-90    2687 

Hermann's  analysis  of  the  Pychminsk  mineral  agrees  fairly  closely 
with  a  mixture  of  three  parts  of  pyrophyllite  and  one  of  pseudo- 
pyrophyllite.  The  pseudopyrophyllite  is  harder,  and  greener  in  colour 
than  the  pyrophyllite ;  both  are  orthorhombic,  with  a  very  perfect 
basal  cleavage ;  the  acute  optical  bisectrix  is  perpendicular  to  the 
cleavage,  and  the  dispersion  of  the  axes  is  feeble  with  p  ]>  r.  Pseudo- 
pyrophyllite differs  from  pyrophyllite  in  having  a  larger  optic  axial 
angle,  and  in  being  optically  positive.  The  microscopical  examination 
points  to  a  variability  in  the  composition  of  pseudopyrophyllite. 

L.  J.  S. 

A  Crystal  of  Labradorite  from  Gabbro.  By  N.  H.  Winchell 
{Bull.  Mus.  Hist.  Nat.  {Paris),  1896,  160— 161).— Blocks  of  gabbro 
from  Bearev  Bay,  Minnesota  (N.E.  shore  of  Lake  Superior),  contain 
large  crystals  of  labradorite  ;  one  of  these  crystals  is  described.  Optical 
extinction  angle  on  h  (010)  25—27°,  on  c  (001)  7—11°;  sp.  gr.  2-72. 
Analysis  gave 

SiOg.      AI2O3.      Fe.,03.      FeO.      CaO.      MgO.      KoO.      Na.,0.      Total. 
50-75    32-80      0-22        —     13-69    0-04     0-12      2-60    100-22. 

This  is  between  Ah-^  An.2  and  Ah^  An.^,  and  corresponds  with  labradorite- 
bytownite.  L.  J.  S. 

Alteration  of  Glauconite.  By  K.  D.  Glinka  {Annuaire  Geol. 
Min.  de  la  Russie,  1896,  1,  Mem.  1 — 3). — Gumbel  has  stated  that 
glauconite  alters  to  limonite,  and  Koudriavtseff  gives  silica  as  an 
alteration  product  of  this  mineral.  It  is  pointed  out  that  mineral 
waters  from  glauconite  rocks  contain  iron  and  potassium,  and  the 
hydrated  iron  oxides  which  cement  these  rocks  have  probably  been 
derived  from  the  glauconite.  Analyses  of  the  altered  mineral  show 
that  with  a  decrease  in  the  iron  and  potassium  there  is  an  increase  in 
the  aluminium,  the  end  product  then  being  a  ferruginous  clay. 
Reasons  are  given  for  doubting  Koudriavtseff's  conclusion  that  silica 
is  an  end  product.  L.  J.  S. 

Artificial  Production  of  Rocks  by  Fusion  in  the  Presence  of 
Various  Agents.  By  Cornelius  Doelter  {Jahrh.  f.  Mhi.,  1896,  i, 
211 — 212).  K.  Schmutz,  under  the  direction  of  the  author,  has  fused 
natural  rocks  in  the  presence  of  various  agents ;  the  fused  products 
consist  of  a  glassy  base  containing  the  minerals  mentioned  below. 
When  eclogite  was  fused  with  calcium  and  sodium  fluorides,  the  re- 
sulting glass  contained  meionite  and  plagioclase.  Leucitite  with  cal- 
cium chloride  gave  orthoclase ;  with  sodium  fluoride  and  potassium 
silicofluoride,  it  gave  scapolite,  mica  and  magnetite  ;  and  with  sodium 
chloride  the  same  rock  gave  augite,  scapolite  and  magnetite.     Granite 
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with  sodium  chloride  and  potassium  tungstate  gave  plagioclase,  augite, 
and  tridymite  ;  in  the  presence  of  other  agents,  olivine,  augite  or 
scapolite  accompanied  the  plagioclase.  Nephelite-basalt  with  cal- 
cium fluoride,  sodium  chloride  and  boric  acid  gave  magnetite,  anorthite 
and  augite.  A  chlorite-schist  containing  pyrites  when  fused  with 
sodium  and  aluminium  chlorides  gave  oligoclase,  mica,  pyrites,  and 
haiiyne.  L.  J.  S. 

Analcite  Diabase  from  California.     By  Harold  W.    Fairbanks. 

(JaJirb.f.  Ilin.,  1896,  ii,  Ref.,  89—90  ;  irom  Bull.  I)ept.  Geol.  U7iiv.  Cali- 
fornia, 1895,  1,  273 — 300). — In  San  Luis,  Obispo  Co.,  California,  are 
three  isolated  occurrences  of  analcite-diabase  in  large  dykes;  these  rocks 
are  interesting  on  account  of  their  relations  to  teschenite  and  theralite. 
The  rock  of  the  most  important  of  these,  the  Cuyamas  dyke,  is  much 
decomposed,  and  contains,  in  order  of  formation,  magnetite,  olivine,  a 
plagioclase  near  labradorite,  augite,  and  analcite  ;  the  structure  is 
granular.  Intersecting  the  main  dyke  are  numerous  smaller  dykes,  in 
which  the  rock  is  fresh  and  contains  the  same  minerals  as  before,  with 
the  exception  of  olivine ;  here  the  structure  is  panidiomorphic.  The 
analcite  occurs  under  four  different  conditions  :  (1)  lining  cavities, 
(2)  filling  angular  spaces  between  the  felspar  crystals,  (3)  replacing 
felspars,  (4)  in  one  of  the  dykes  in  the  form  of  hexagonal  or  rounded 
grains  partly  enclosed  within  the  felspars  ;  it  is  considered  to  be  an 
alteration  product  of  nephelite.  Secondary  felspar  and  prehnite  re- 
place analcite.  Analysis  by  V.  Lenher  of  the  rock  from  one  of  the 
secondary  dykes  gave — 


SiOo. 

AlA- 

Fe,0,. 

FeO. 

CaO.       MgO. 

K2O. 

NagO. 

60-55 

20-48 

2-66 
H2O. 

4-02 
CI. 

7-30       4-24 
Total. 

2-27 

8-37 

0-44 

trace 

100-33 

L.  J. 

Comendite,  a  new  Rhyolite.  By  S.  Bertolio  {Jahrb.  /.  J/m., 
1896,  ii,  Ref.,  76—77  ;  from  Eend.  Accad.  Lincei,  1895  [5],  4,  Sem.  2, 
48 — 50). — The  island  of  S.  Pietro,  off  the  west  coast  of  Sardinia,  con- 
sists of  very  acid  volcanic  rocks ;  these  are  liparites  rich  in  alkalis, 
and  containing  much  quartz  and  chalcedony.  Basic  minerals  are 
subordinate ;  biotite  and  hornblende  occur  in  some  of  the  rocks,  bat 
more  usual  is  a  pyroxene  resembling  a3gyrite,  which  shows  the  pleo- 
chroism  c  bright  yellow,  b  green-yellow,  a  leaf -green.  Liparites  with 
an  alkali  pyroxene  form  a  new  group,  to  which  the  name  comendite, 
from  the  locality  Comende,  is  given.  The  rock  also  contains  an  am- 
phibole  resembling  arfvedsonite,  with  pleochroism  c  brown,  a  greenish- 
yellow.  In  a  previous  paper  (Boll.  Com.  Geol.  Ital.,  1894,  25,  407),  the 
author  gives  the  following  analysis  of  this  rock. 


SiOj.  AloO.^,Feo03. 

CaO. 

MgO. 

K,0. 

NaaO. 

Total. 

80-3       '  9-2  " 

trace 

0-6 

3-9 

5-5 

99-5. 

L.  J.  S. 

Green  Slate  from  Llanberis.  By  John  H.  Coste  {Ber.,  1896, 
29,  2450 — 2451). — Green  slate  from  the  Dinornwig  quarry  near 
Llanberis  gave  the  following  results  on  analysis  :  the  composition  is 
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similar   to   that    of    a    clayey    soil.      The    portion   soluble  in  strong 
hydrochloric  acid  gave  I,  and  the  insoluble  portion  II. 

Not  det. 
—         2-35 


I. 

SiOa.          AI2O3.      Fe^Og. 
—           4-79       1-52 

FeO. 
3-96 

CaO. 
0-22 

MgO. 
2-14 

[I. 

77-37       18-68       1-60 

. — 

trace 

— 

NasO.KaO.     P0O5. 
I.         0-13         0-41 

In  sol. 
85-06 

Loss  on 

ignition. 

1-34 

Total. 

99-57 

The  presence  of  phosphoric  acid  is  noteworthy.  Seminormal  hydro- 
chloric acid  acts  appreciably  on  the  rock,  and  extracts  0*089  per  cent, 
of  phosphoric  acid.     Sp.  gr.  of  the  rock  =2-818,  L.  J.  S. 

Theralite  from  Costa  Rica.  By  John  E.  Wolff  [Amer.  J.  Sci., 
1896,  [4],  1,  271 — 272). — This  rock  forms  a  large  intrusion  in  Tertiary 
limestone  on  the  Atlantic  slope  of  the  Costa  Rica  volcanic  plateau. 
It  is  a  dark  grey  spotted  rock,  and  shows  distinct  crystals  of  augite 
and  biotite,  and  rounded  areas  of  radiated  zeolites.  The  microscope 
shows  :  augite,  plagioclase  (labradorite),  sanidine,  nephelite,  a  mineral 
of  the  sodalite  group,  olivine,  biotite,  magnetite,  apatite,  and  analcite 
and  other  zeolites.  The  main  differences  from  the  Montana  type  are 
the  absence  of  aegyrite,  the  distinctly  basic  plagioclase,  and  the  small 
amount  of  sanidine  ;  it  is  also  probably  poorer  in  alkalis.  This  is  the 
nearest  approach  yet  described  to  the  theralite  of  Rosenbusch,  namely, 
a  plutonic  plagioclase-nephelite  rock.  L.  J.  S. 

Altered  Vesuvian  Lava.  By  Franz  Loewinson-Lessing  (Annuaire 
Geol.  Mill,  de  la  Russie,  1896,  1,  Section  II,  10 — 11  ;  from  C.  R.  Soc. 
Naturalistes  St.  Petershourg,  1895,  No.  1,  15 — 16). — A  lava  stream  of 
1631  forms  a  sea-cliff  at  La  Scala  in  the  harbour  of  Resina  ;  the  long 
action  of  a  warm  saline  solution  in  the  form  of  spray  has  decomposed 
the  rock  to  a  soft,  friable  mass  containing  porphyritic  crystals  of  augite 
and  leucite.  Analysis  of  this  decomposed  rock  gave  the  results  under 
d   with   the   average    composition   of   Vesuvian 

AI2O3. 

18-85 


I; 

this    is   comp 

lav 

all. 

SiOo. 

I.          48-31 

II.          47-82 

FegOg.     FeO. 

CaO. 

MgO. 

Na.O. 

-24-23 ' 

9-54 

8-24 

4-83 

5-24     5-12 

9-51 

4-40 

2-65 

Loss  on 

K2O.       ignition. 

Total. 

2-77         1-73 

99-65 

6-41 

100-00 

This  shows  that  ferrous  iron  and  potash  have  been  replaced  by 
magnesia  and  soda  respectively.  The  material  contains  1-32 — 1-55 
per  cent,  of  chlorine,  which  can  be  extracted  by  water  as  chlorides  of 
sodium  and  magnesium.  L.  J.  S. 

Meteoric  Irons — [Rhabdite  and  Schreibersite].  By  Emil  W. 
Cohen  {Jahrh.f.  Min.,  1896,  ii,  Ref.,  42 — 43  ;  from  Ann.  k.k.  Naturhist. 
Ho/museums,  Wien,  189i,  9,  97— 118).— In  No.  III.  of  his  "  Meteoric 
Iron  Studies  "  the  author  gives  analyses  of  several  irons,  and  of  the 
isolated  rhabdite  needles.     It  is  shown  that  the  acicular  rhabdite  and 
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the  platy  schreibersite  have  the  same  chemical  composition,  namely, 
(Fe,Ni,Co)3P  ;  the  two  occur  together  and  only  differ  in  habit. 
Goniometric  measurements  of  rhabdite  needles  showed  the  existence  of 
a  tetragonal  prism  zone.  The  irons  examined  were  : — I  See-Lasgen, 
Prussia ;  II  Bolson  de  Mapimi  f  =  Coahuila],  Mexico  ;  III  Sanchez 
Estate,  Mexico ;  lY  Hex  River  Mounts,  S.  Africa ;  V  Schwetz, 
Prussia  ;  YI  Rasgata,  New  Granada  ;  YII  Lime  Creek  [  =  Claiborne], 
Alabama.     The  mineralogical  composition  of  these  is  as  follows. 


I 

II 

III 

IV 

V 

VI 

VII 

Nickel  iroii 

98-76 
1-21 
0-01 
0-01 
0-01 

98-344 
1-615 
0-011 
0-003 
0027 

98-49 
1-49 

|o-02 

97-99 
1-97 
0-02 

jo-02 

98-55 
0-17 
0-01 
0-02 

0-89 
0-36 

97-10 
1-73 
0-07 
003 

0-15 
0-56 
0-36 

96-96 

Ni-Fe  phosphides  

2-91 

Carbon    ... 

Chromite  and  silicates 

Daubreelite     

Tsenite 

Angular  fragments    

0-01 
0-09 
0-03 

Insoluble 

— 

The  action  of  acid  on  the  different  irons  of  similar  chemical 
composition  is  very  variable,  dissolution  taking  place  in  a  few  days,  or 
only  after  an  interval  of  months.  Analysis  of  the  portions  soluble  in 
dilute  hydrochloric  acid  gave 


Fe. 

Ni. 

Co. 

P. 

004 

Cu. 

I 

92-23 

7-24 

0-47 

0-02 

II 

94-22 

5-17 

0-54 

0-06 

001 

III 

92-47 

6-68 

0-53 

0-0469 

0-0148 

VI 

92-29 

5-50 

0-84 

0-15 

0-02 

VII 

93-86 

4-97 

0-76 

0-16 

0-01 

Analysis  of  the  isolated  rhabdite  needles  gave 

Fe. 

Ni. 

Co. 

P. 

Cr. 

S(calcd.) 

Residue. 

Total. 

I 

49-06 

35-48 

0-45 

13-35 

0-48 

0-58 

0-63 

100  03 

II 

51-60 

30-89 

0-70 

14-63 

0-78 

0-96 

99-56 

III 

55-01 

28-63 

0-60 

15-24 

0-43 





100-19 

IV 

55-54 

26-73 

0-46 

15-10 

0-25 

0-30 



98-91 

VII 

47-22 

30-16 

0-38 

14-16 

0-95 

1-16 

— 

95-57 

With  III,  there  is  0-28  per  cent,  of  carbon  ;  in  lY  and  YII  are 
small  quantities  of  chromite  and  silicates. 
Analysis  of  schreibersite  from  lY  gave 


Fe. 
61-46 


Ni. 
21-31 


Co. 
0-34 


P. 
15-20 


Cr. 
0-32 


Chromite. 
0-25 


s. 

0-39 


Total. 
99-27 


L.  J.  S. 
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The  Meteorite  of  Hamblen  Co.,  Tennessee.  By  George  P. 
Merrill  {Amer.  J.  Sci,  1896,  [4],  2,  149 — 153). — Eakins's  analyses 
of  this  meteorite  (Abstr.,  1894,  ii,  56)  showed  that  olivine  could  be 
present  in  only  small  quantities,  for  in  the  37*63  per  cent,  of  the 
stony  portion  which  was  soluble  in  hydrochloric  acid  only  1*34  per 
cent,  of  magnesia  was  present ;  and  at  the  time  no  satisfactory  con- 
clusion was  come  to  as  to  the  mineral  composition,  beyond  that  the 
insoluble  portion  consisted  mainly  of  pyroxene. 

Microscopical  examination  by  the  present  author  shows  a  holo- 
crystalline,  granular  ground-mass  of  enstatite,  diallage,  and  anorthite, 
with  porphyritic  pyroxenes  and  some  indeterminable  material 
between  the  grains.  Olivine  is  inconspicuous,  and  cannot  be  separated. 
The  anorthite  gave  the  following  results  on  analysis. 

SiOa.  AI2O3.         FeO.  CaO.         MgO.  NaoO.  Total. 

42-02       37-77       trace       16-41       0-96       not  det.       97-16 

The  enstatite  was  found  to  contain  magnesium,  but  no  calcium  or 
aluminium.  These  minerals  do  not,  however,  altogether  satisfy  the 
requirements  of  the  analysis  of  the  soluble  portion.  After  separating 
the  anorthite  as  far  as  possible,  some  of  the  material  is  still  gelatinised 
by  acid,  and,  as  magnesium  and  calcium  go  into  solution,  the  presence 
of  monticellite  is  suggested.  When  the  stony  portion  of  the  meteorite 
is  boiled  with  water,  chlorine,  sulphuric  acid,  calcium  and  iron  are 
extracted ;  this  suggests  the  presence  of  gypsum  (derived  from 
oldhamite)  and  lawrencite.  The  minerals  probably  present  are  then  : 
nickel-iron,  enstatite,  diallage,  anorthite,  olivine  (or  monticellite), 
oldhamite  (or  secondary  gypsum),  lawrencite,  troilite,  and  schreibersite. 

The  meteorite  is  to  be  classed  as  a  mesosiderite ;  but  the  composition 
and  structure  are  very  variable,  for  the  stony  and  metallic  portions 
each  in  turn  predominate  in  different  parts.  In  the  coarser  portions, 
especially  when  near  the  metallic  iron,  there  is  a  strongly  marked 
cataclastic  structure,  which  is  well  shown  in  the  anorthite.  The 
average  sp.  gr.  of  the  fragments  is  4-32. 

[Eakins  in  a  later  note  {Amer.  J.  Sci.,  1893,  46,  482)  had  corrected 
some  errors  in  his  formula,  and  suggested  that  the  soluble  portion 
might  consist  of  olivine  and  anorthite.]  L.  J.  S. 

The  Geologic  Bflacacy  of  Alkali  Carbonate  Solutions.  By 
EuGEN  W.  HiLGARD  {Amer.  J.  Sci.,  1896,  [4],  2,  100—107.  Compare 
Abstr.,  1893,  ii,  165). — The  presence  of  alkali  carbonates  in  mineral 
waters  is  usually  explained  by  supposing  that  carbonic  anhydride  has 
extracted  the  alkalis  from  silicates  ;  but  it  is  better  explained  by  the 
fact  that  alkali  carbonates  are  formed  when  a  solution  of  an  alkali 
sulphate  or  chloride  is  treated  with  calcium  or  magnesium  carbonate 
in  the  presence  of  carbonic  anhydride.  The  action  of  alkali  carbonates 
in  soils  and  in  hardening  muds  is  discussed,  as  is  their  efficacy  in  the 
alteration  and  metamorphism  of  rocks,  and  in  the  formation  of 
mineral  veins.  L.  J.  S. 

Artesian  Waters  of  N.  S.  Wales.     By  John  C.   H.   Mingaye 

{Australian  Assoc.  Adv.  Sci.,  1895,  6,  265 — 277). — Nineteen  analyses 
are  given  of  the  water  from  artesian  bores  in  the  western  district  of 
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Xew  South  Wales  ;  the  total  solids,  except  in  five  cases,  are  small, 
and  consist  mainly  of  sodium  and  potassium  carbonates,  and  sodium 
chloride,  with  less  calcium  and  magnesium  carbonates,  alumina,  silica, 
and  organic  matter.  The  value  of  these  waters  for  irrigation  and 
other  purposes  is  discussed.  Analyses  of  the  soluble  sahs  in  two 
samples  of  soils  are  given.  The  deteriorating  action  on  plants  of 
alkali  carbonates  introduced  by  irrigation  may  be  counteracted  by 
gypsum.  L.  J.  S. 


Physiological   Chemistry. 


Oxygen  Tension  of  Arterial  Blood.  By  John  S.  Haldane  and 
J.  LoRRAiN  Smith  (J.  Physiol.,  1896,  20,  497— 520).— The  aeroto- 
metric  method  of  estimating  the  oxygen  tension  in  blood  is  open 
to  many  objections  that  are  pointed  out.  The  value  of  the  present 
method  is  accentuated  by  the  fact  that  it  is  applicable  to  animals  and 
men  during  life.  The  subject  breathes  air  containing  a  small  known 
amount  of  carbonic  oxide  until  the  percentage  saturation  of  his 
haemoglobin  with  that  gas  is  constant.  The  final  saturation  with 
carbonic  oxide  of  hsemoglobin  solutions  can  be  determined  with  quite 
small  quantities  of  blood  from  the  finger  by  a  method  previously 
described  ;  it  depends  on  the  relative  tensions  of  carbonic  oxide  and 
oxygen  in  the  liquid,  so  that  if  the  tension  of  carbonic  oxide  and  the 
final  saturation  of  the  haemoglobin  are  known,  the  oxygen  tension 
can  be  inferred.  Full  details  of  the  method  of  titration  with  carmine 
and  a  few  necessary  corrections  are  given. 

It  was  proved  that  the  oxygen  tension  of  human  arterial  blood  is 
26 '2  per  cent,  of  an  atmosphere  or  200  mm.  of  mercury  ;  as  this  is 
higher  than  the  tension  of  oxygen  in  the  alveolar  air,  diffusion  alone 
will  not  explain  the  passage  of  oxygen  from  the  alveolar  air  to  the 
blood.     Carbonic  oxide  is  not  oxidised  in  the  body.  W.  D.  H. 

Muscular  Power  and  Gaseous  Metabolism.  By  Louis  Schnyder 
(Zeits.  Biol.,  1896, 33,  289 — 319). — The  increased  discharge  of  carbonic 
anhydride  that  occurs  during  work  is  lessened  by  practice.  The 
amount  of  decomposition  of  tissue  depends  on  the  extent  of  the 
exertion  rather  than  of  the  work  done.  In  normal  individuals,  the 
involuntary  muscles  are  already  in  a  state  of  "  training,"  and  in 
weakened  convalescents  these  work  with  abnormal  exertion  even 
during  so-called  rest.  W.  D.  H. 

The  Lowest  Limit  of  Nitrogenous  Equilibrium.  By  Erwin 
YoiT  {Zeits.  Biol,  1896,  33,  333— 351).— This  paper  is  principally 
polemical.  In  it,  with  a  few  new  experiments,  C.  Yoit's  original 
teaching  is  confirmed,  and  Munk's  criticisms  on  this  work  combated. 

W.  D.  H. 
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Influence  of  Fat  on  Nitrogenous  Metabolism.  By  A.  Wicke 
and  Hugo  Weiske  {Zeits.  physiol.  Chem.^  1896,22,  265 — 277.  Compare 
Abstr.,  1895,  ii,  516  ;  1896,  ii,  198,  535).— This  is  a  continuation  of 
previous  work.  The  general  conclusions  are  that  in  herbivora  (sheep), 
gradually  increasing  doses  of  fat  added  to  a  rich  proteid  diet  cause  a 
smaller  nitrogenous  assimilation,  and  the  output  of  nitrogen  gets  less 
until  equilibrium  is  established.  This  has  a  limit  which  was  reached 
in  the  authors'  experiments  when  the  daily  dose  of  fat  amounted  to  150 
to  180  grams;  beyond  that,  nitrogenous  metabolism  is  increased. 

W.  D.  H. 

Preparation  of  Pepsin.  By  Cornelis  A.  Pekelharing  {Zeits. 
physiol.  Chem,,  1896,  22,  233 — 244). — A  very  powerful  preparation 
of  pepsin  is  obtained  by  dialysing  artificial  gastric  juice  against 
distilled  water ;  the  pepsin  is  precipitated,  redissolved  in  dilute  hydro- 
chloric acid,  and  reprecipitated  by  dialysis.  There  is  much  loss  of 
material  in  the  process.  It  gives  the  proteid  reactions  and  contains 
phosphorus  (less  than  1  per  cent.).  This  may  be  in  the  pepsin  or  in 
a  nucleo-proteid  mixed  with  the  pepsin,  but  it  is  not  due  to  admixture 
with  lecithin.  By  heating  a  solution,  the  phosphorus-containing  sub- 
stance is  precipitated,  and  proteose  goes  into  solution.  The  quantity 
of  phosphorus  in  this  nucleo-proteid  is  less  (0*3  per  cent.)  than  in  the 
original  substance  ;  some  unknown  phosphorus-containing  substances 
passing  into  solution.     The  nuclein  yields  alloxuric  bases. 

The  activity  of  this  pepsin  is  destroyed  by  alcohol,  or  by  heating 
it  to  the  temperature  (60 — 70°)  to  which  the  precipitation  just  described 
occurs. 

If  commercial  pepsin  is  digested  with  0*3 — 0  5'  per  cent,  hydro- 
chloric acid,  even  for  5  days,  it  still  continues  to  curdle  milk.  This  is 
contrary  to  Hammarsten's  statement.  W.  D.  H. 

Bromine  in  the  Animal  Body  after  the  Administration  of 
Bromine  Compounds.  By  Werner  Rosenthal  {Zeits.  physiol. 
Chem.,  1896,  22,  227— 232).— Four  dogs  were  fed  on  Paal's  hydrogen- 
bromide-peptone  added  to  flesh  and  milk.  There  were  no  toxic 
symptoms.  After  death,  bromine  was  found  in  the  thyroid  (small 
quantities  occur  with  iodine  in  the  normal  thyroid),  liver,  spleen,  hair, 
pancreas,  muscles  and  kidney  in  small  quantities.  About  the  same 
quantity  is  found  when  potassium  bromide  is  given.  W.  D.  H. 

Efl'ects  of  the  Injection  of  Peptone  into  the  Circulation.  By 
William  H.  Thompson  {J.  Physiol,  1896,  20,  455— 473).— In  dogs, 
Witte's  "peptone,"  in  doses  below  0*02  gram  per  kilo,  of  body  weight, 
produces  hastening  of  coagulation ;  above  this  dose,  it  causes  re- 
tardation, as  others  have  found.  In  doses  as  low  as  10 — 15  milli- 
grams per  kilo,  it  causes  a  fall  of  blood  pressure  when  the  rate  of 
injection  is  rapid ;  this  is  due  to  vascular  dilatation  by  a  direct 
influence  on  the  blood  vessels  of  the  splanchnic  and  other  areas.  No 
indirect  influence  through   the  vaso-motor  centre  was  observed,  the 
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results  found  being  practically  the  same  even  after  severance  of  the 
cervical  cord.  W.  D.  H. 

Action  of  Carbonic  Anhydride  on  Muscle.  By  Augustus  D. 
Waller  and  Miss  S.  C.  M.  Sowton  {Proc.  Physiol.  Soc,  1896, 
16 — 17). — In  ordinary  striped  muscle,  stimulation  in  the  presence  of 
carbonic  anhydride  results  in  the  staircase  phenomenon.  The  con- 
clusion is  drawn  that  this  phenomenon  is  due,  as  in  nerve,  to  the 
evolution  of  the  gas  during  contraction.  With  heart  muscle,  the 
effect,  however,  of  stimulation  is  simply  decrease  in  contraction  and 
electrical  response ;  there  is  no  augmentation  or  staircase  at  first. 
Ether  and  chloroform  act  similarly.  W.  D.  H. 

Nuoleo-proteid  in  Muscle.  By  Cornelis  A.  Pekelharing  (Zeits. 
physiol.  Chem.,  1896,  22,  245— 247).— Whitfield's  (Abstr.,  1894,  ii., 
358)  failure  to  obtain  nucleo-proteid  from  muscle  is  due  (1)  to  the  fact 
that  he  used  water  as  the  extracting  agent;  this  rapidly  becomes  acid, 
and  nucleo-proteids  are  insoluble  in  dilute  acids  ;  (2)  gastric  digestion, 
if  the  quantity  of  nuclein  is  small  and  the  percentage  of  hydrochloric 
acid  over  0*1,  may  not  give  rise  to  a  precipitation  of  nuclein.  In 
the  present  research,  the  muscles  of  various  animals  were  used  ;  the 
extracting  agent  was  0*25  per  cent,  solution  of  sodium  carbonate. 
From  the  extract,  which  contains  very  little  myosin,  a  nucleo- 
proteid  is  precipitable  by  acetic  acid,  two  grams  were  obtained  from 
543  grams  of  flesh ;  it  causes  intravascular  clotting,  and  contains 
0*7  per  cent,  of  phosphorus;  its  nuclein  contains  3*5  per  cent,  of 
phosphorus  and  yields  the  alloxuric  bases  xanthine  and  guanine  in 
small  quantities.  W.  D.  H. 

Occurrence  of  Inosite  in  the  Thyroid  Gland.  By  R.  Tambacii. 
(/.  Pharm.,  1896  [6],  4,  119.) — This  substance  appears  to  occur  in 
larger  quantity,  from  0'5  to  0*8  per  cent.,  in  the  thyroid  gland  than 
in  any  other  part  of  the  body.  M.  W.  T.    _ 

Chemistry  of  the  Thyroid.  By  Sigmund  Frankel  (Wien.  imd. 
Blatter,  1896,  Nos.  13,  14,  15). — The  paper  gives  further  particulars 
regarding  the  metallic  compounds  of  thyreo-antitoxin  (Abstr.,  1896,  ii, 
119).  A  second  base  was  also  separated  from  the  proteid  free  extract 
of  the  gland.  The  gland  contains  a  considerable  quantity  of  inosite. 
The  conclusion  of  Drechsel  and  Kocher,  that  the  organ  forms  more 
than  one  physiologically  active  substance,  is  supported. 

W.  D.  H. 

Chemistry  of  the  Thyroid  Gland.  By  Robert  Hutchison  {J. 
Physiol ,  1896,  20,  474 — 496). — The  thyroid  contains  two  proteids,  a 
nucleo-albumin,  and  the  colloid  matter ;  the  former  is  present  in 
small  amount,  and  is  probably  derived  from  the  epithelium.  It  was 
prepared  by  Halliburton's  sodium  chloride  method.  The  colloid  is 
contained  in  the  acini.  It  contains  a  small  amount  of  phosphorus  and 
a  considerable  proportion  of  iodine;  it  yields  no  reducing  substance 
on  treatment  with  mineral  acids,  and  no  nuclein  bases  and  is,  there- 
fore, neither  a  mucin^  nor  a  nucleo-proteid.     On  gastric  digestion,  it  is 


62  ABSTRACTS    OF   CHEMICAL   PAPERS. 

readily  split  into  a  proteid  and  a  non-proteid  part ;  both  of  these,  but 
especially  the  latter,  contain  iodine.  The  non-proteid  part  contains  all 
the  phosphorus  of  the  original  substance.  The  ordinary  extractives 
are  fairly  abundant ;  but  the  colloid  is  the  active  physiological  con- 
stituent of  the  gland  ;  both  parts  of  it  are  active,  but  the  non-proteid 
part  is  the  more  active  of  the  two.  W.  D.  H. 

Chemistry  of  the  Mucin  of  the  Respiratory  Tract.  By 
Friedrich  Muller  {Cent7\  Physiol,  1896,  10,  480—481,  from  Sitz. 
Ges.  Beford.  Naturw.  Marhurg,  1896,  No.  6). — The  mucin  of  sputum 
was  prepared  by  solution  in  alkali,  and  precipitation  by  acid  and 
subsequently  by  alcohol  ;  it  is  free  from  nuclein.  After  treatment  with 
dilute  sulphuric  acid,  it  yields  from  25  to  32  per  cent,  of  a  reducing 
substance  ;  this  is  not  a  pentose,  and  the  hexose  prepared  from  it  could 
not  be  identified  with  any  known  sugar ;  probably  it  may  be  glucos- 
amine. W.  D.  H. 

The  Nucleins  of  Pus.  By  Emile  Leidii^  {J.  Pharm.,  1896  [6],  4, 
150 — 155). — The  nucleins  appear  to  be  a  class  of  substances  which 
differ  widely  amongst  themselves  in  composition,  and  in  the  manner 
in  which  they  decompose.  This  investigation  was  undertaken  for  the 
purpose  of  comparing  the  nucleins  of  purulent  urine  with  those 
obtained  from  other  sources.  A  mixture  of  alkali-albumins  and  nucleo- 
albumins  was  obtained  by  a  method  described  in  another  paper  (next 
abstract),  and  from  this  a  nuclein.  The  results  of  the  estimation 
of  sulphur,  phosphorus,  and  nitrogen  in  this  substance  a^'reed  closely 
with  those  obtained  by  Hoppe-Seyler  for  a  nuclein  from  another 
source.  M.  W.  T. 

The  Proteids  of  Purulent  Urine  (Pyin  and  Mucin).  By  Emile 
Leidi^.  {J.  Pharm.,  1896  [6],  4,  97— 103).— The  author  considers 
that  the  two  substances,  mucin  and  pyin,  which  are  usually  taken  as 
indicating  the  presence  of  pus  in  urine,  are  not  originally  present  in 
the  pus,  but  are  produced  by  the  action  of  alkalis  on  its  constituents. 
When  purulent  urine,  which  has  usually  a  slightly  acid  character,  is 
preserved  from  contact  with  air,  the  leucocytes  remain  intact,  and  the 
liquid  is  found  to  contain  neither  mucin  nor  pyin.  When  the  urine 
undergoes  ammoniacal  fermentation,  the  leucocytes  quickly  break  up, 
and  dissolve  in  the  liquid.  The  liquid  now  contains  both  mucin  and 
pyin,  which,  however,  cannot  be  said  to  be  derived  from  the  broken 
down  leucocytes,  as  the  quantity  increases  with  the  duration  of 
fermentation. 

Pyin  appears  to  be  an  alkali-albumin,  and  the  mucin  of  acid 
purulent  urine  a  nucleo-albumin,  whilst  the  so-called  mucin  of  the 
mucus  of  the  bladder  is  probably  a  mixture  consisting  principally  of  a 
globulin.  M.  W.  T. 

Proteids  of  Milk  and  the  Methods  for  their  Separation.  By 
A.  Schlossmann  (Zeit.  j^^siol  Ghem.,  1896,  22,  197— 226).— A 
criticism  on  the  methods  at  present  in  use  for  the  separation  and 
estimation  of  the  proteids  in  milk.  A  new  method  is  also  recom- 
mended ;  it  consists  in  adding  to  the  milk  a  small  quantity  of  a  saturated 
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solution  of  potassium  alum  at  37".  This  precipitates  the  caseinogeu 
in  an  insoluble  form,  and  leaves  the  albumin  and  globulin  unprecipi- 
tated.  This  is  true  for  human,  cows',  asses',  and  pigs'  milk.  The 
globulin  is  precipitated  from  the  filtrate  by  magnesium  sulphate,  and 
the  albumin  determined  by  difference. 

In  cows'  milk,  the  numbers  given  are:  caseinogen  3185,  globulin 
0*154  and  albumin  0374  per  cent.  The  importance  of  the  albumin  and 
globulin  in  nutrition  is  insisted  upon.  W.  D.  H. 

Action  of  Rennet.  By  R.  Benjamin.  (Virchow^s  Archivj  1S9 6. 
145,  30—48). — This  work  is  largely  a  criticisni  of  Peter's  researches 
(Abstr.,  1895,  ii,  80.  Compare  also  Hammarsten,  Abstr.,  1896,  i,  583, 
Edmunds,  ibid.y  ii,  489).  The  conclusions  drawn  are  that  rennet  acts 
only  on  the  caseinogen  of  milk  and  on  no  other  proteid  of  either 
animal  or  vegetable  origin ;  solutions  of  caseinogen  fermentable  in  this 
way  are,  like  milk  itself,  alkaline  to  lacmoid  and  acid  to  phenolph- 
thalei'n  ;  a  caseinogen  solution  is  only  coagulable  in  the  presence  of 
soluble  calcium  salts.  W.  D.  H. 

Estimation  of  Sulphur  in  Animal  Tissues,  and  in  the  Hair 
of  Animals  of  different  Ages.  By  Franz  During.  (Zeits.  physiol. 
Chem.,  1896,  22,  281 — 284). — Sulphur  was  estimated  in  the  hair  of 
men  and  animals,  in  hoofs,  and  in  rabbits'  flesh ;  the  method  used 
being  a  modification  of  Hoehnel-Glaser's.  The  results  are  very  close  to 
those  of  Mohr  (Abstr,,  11^95,  i,  255).  The  percentage  of  sulphur  in 
rabbits'  hairs  at  different  ages  was  also  investigated  ;  the  numbers  lie 
between  3*9  and  4*6  per  cent.,  but  there  is  no  such  marked  variation  with 
age  as  Weiske  (Landw.  Versuchs-Stat,  36,  81)  found  in  birds'  feathers. 

W.  D.  H. 

Physiological  Action  of  Nitrites.  By  John  S.  Haldane,  R.  H. 
Makgill  and  A.  E.  Mavrogordato.  {Proc.  Physiol.  Soc,  1896,  18). — 
Nitrites  convert  the  haemoglobin  of  the  blood  into  a  mixture  of 
methsemoglobin  and  nitric-oxide-hsemoglobin.  In  excess,  amylic  ni- 
trite causes  the  appearance  of  photomethsemoglobin.  Death  caused 
by  nitrites  is  due  simply  to  their  action  on  haemoglobin.  If  the 
oxygen  in  the  blood  plasma  is  simultaneously  increased  by  administra- 
tion of  the  gas  at  high  pressure,  this  is  sufficient  to  support  life,  in 
spite  of  the  fact  that  the  haemoglobin  is  no  longer  capable  of  carrying 
oxygen.  The  experiments  were  made  on  mice  and  rabbits,  and  are 
similar  in  plan  and  results  to  those  previously  described  in  carbonic 
oxide  poisoning  (Abstr.,  1895,  ii,  407,  also  1896,  ii,  52).      W.  D.  H. 

Physiological  Action  of  the  Suprarenal  Capsules.  By  Sigmund 
Frankel  {Wien.  med.  Blatter,  1896,  Nos.  14,  15,  16). — The  main 
action  of  an  extract  of  the  medulla  of  the  suprarenal  capsules  when 
injected  into  the  circulation  is  a  rise  of  blood  pressure.  This  is  due 
to  peripheral  action  on  the  small  vessels,  as  Schafer  and  Oliver  (Abstr., 
1895,  ii,  235)  showed ;  and  as  Moore  {ibid.,  236)  stated  this  is  due  to  a 
reducing  substance  originally  described  by  Yulpian.  The  present 
research  is  directed    to  an  examination  of   this  substance  :  this  was 
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separated  by  extraction  with  alcohol  and  acetone,  but  not  crystallised. 
The  name  spygmogenin  is  suggested  for  it.  Its  chemistry  is  not  yet 
fully  worked  out,  but  its  reactions  point  to  its  being  a  nitrogenous 
derivative  of  the  ortho  dihydroxybenzene  series.  W.  D.  H. 

The  Significance  of  Chlorides  in  Ansemia.  By  Waclaw  von 
MoRACZEwsKi  {Virchow's  Archiv,  1896,  145,  458 — 480). — During 
ansemia,  there  is  a  diminution  in  the  excretion  of  chlorides  in  the 
urine  ;  the  excretion  increases  as  the  patient  gets  better.  Calcium 
phosphate  behaves  like  the  chlorides.  The  alkali  phosphates  and 
uric  acid  are  increased  in  amount  in  the  urine  in  the  anaemic  periods  ; 
this  increase  lessening  with  convalescence.  An  addition  of  calcium 
phosphate  and  sodium  chloride  to  iron  salts  increases  their  blood- 
forming  action.  W.  D.  H. 

Phloridzin  Diabetes.  By  Frederick  W.  Pavy  {Proc.  Physiol. 
iSoc,  1896,  19 — 22). — The  statement  has  been  made  that  in  phloridzin 
diabetes  there  is  no  glycohsemia.  The  present  communication  shows 
that  if  fallacies  in  the  collection  of  blood,  in  the  use  of  anaesthetics, 
and  in  the  method  employed  for  analysis  of  the  blood,  be  avoided,  there 
is  a  distinct  rise  in  the  percentage  of  sugar  in  the  blood  as  a  result  of 
giving  the  drug.  W.  D.  H. 

Action  of  Carbon  Bisulphide  on  Hsemoglobin.  By  Nicola i 
Kromer  (Vii'chow's  Archiv,  1896,  145,  188 — 190). — Death  produced 
by  carbon  bisulphide  is  due  to  paralysis  of  the  respiratory  centre,  not 
to  any  change  in  the  blood  pigment,  for  although  this  reagent  causes, 
after  the  lapse  of  time,  a  partial  precipitation  of  proteid  matter,  the 
spectrum  seen  is  that  of  oxyhsemoglobin.  This  occurs  in  experi- 
ments performed  in  the  living  body  and  in  vitro;  there  is  no 
formation  of  methsemoglobin  or  hsematin,  as  some  observers  have 
described.  W.  D.  H. 
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Suitability  of  Nodule-Bacteria  of  Different  Origin  for  Various 
Kinds  of  Leguminosse.  By  Friedrich  Nobbe  and  Lorenz  Hiltner 
{Landw.  Versuchs-Stat.,  1896,  47,  257 — 268). — Bepresentatives  of  the 
six  principal  groups  of  the  Pcqnlionacece  were  grown  in  pots  containing 
a  mixture  of  sand  and  soil.  One  plant  in  each  case  was  left  without 
inoculation,  the  other  five  being  inoculated  with  pure  cultivations  of 
nodule  bacteria  from  (1)  Phaseolus  multijiorus,  (2)  Pisum  sativum, 
(3)  IVifoliuin  2yi'ate7ise,  (4)  Rohinia  pseudacacia,  (5)  Lupinus  luteus,  and 
(6)  Ornithopus  sativus  respectively.  The  plants  selected  for  experi- 
ment were  (1)  Phaseolus  iimltijiorus,  (2)  Pisum  sativum,  Vicia  villosa, 
and  Lathyrus  sylvestris,  (3)  Trifolium  2>ratense  and  Medicago  sativa,  (4) 
Rohinia  pseudacacia^  (5)  Lupinus  luteus  and  Anthyllis  vulneraria,  (6) 
Ornithopus  sativus.     Each  pot  contained   air-dried   garden   soil   {\-% 
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kilos,  containing  3*45  grams  of  nitrogen),  pure  quartz  sand  (6"8  kilos.), 
KCl  (0-5  gram)  and  Ca3(P04)^  (5-0  grams).  The  following  table 
shows  the  amount  of  water  evaporated  from  the  plants,  indicating 
the  relative  amount  of  growth  in  each  case,  and  also  the  total  nitrogen 
in  the  produce. 


Inoculated  with  bacteria  from 


Phaseolus  i  Pisum. 


Trifolium. 


Robinia. 


Lupini 


Not 
inoculated 


Evaporation 

(litres). 

1.     Phaseohis  mult... 

20-17 

8-66 

17-46 

12-65 

12-89 

11-30 

Ca.  Pisum  sativum 

18-31 

46-26 

6-33 

4-93 

5-56 

3-62 

2 A  h.  Vicia  villosa.. 

35-46 

44-48 

— 

6-91 

5-76 

3-96 

\c  Lathy rus  sylv. 

3-09 

8-10 

4-71 

3-70 

5-43 

5-65 

3.     a.  Trifol.  prat.  ... 

9-01 

6-25 

35-83 

7-82 

6  58 

— 

4.     Robinia  pseudac. 

3-57 

4-53 

5-85 

14-82 

4-23 

5-46 

Total  Nitrogen  (milligrams). 


Phaseolus  mult... 
a.  Pisum  sativum 
h.  Vicia  villosa... 
c.  Lathyrus  sylv. 
a.  Trifol.  prat.  ... 
Robinia  pseudac. 


878 

_ 

853 

2,791 

125 

105 

142 

2,310 

3,444 

— 

280 

144 

49 

384 

68 

62 

78 

392 

108 

2,136 

123 

123 

52 

51 

74 

509 

57 

160 
56 
79 
81 

82 


In  the  case  of  Medicago  sativa,  inoculation  with  Trifolium-bacteria 
had  very  little  effect,  whilst  the  other  bacteria  seemed  to  have  no 
effect  at  all.  The  lupins  failed.  With  regard  to  Anthyllis,  the  plants 
all  grew  much  alike  ;  only  the  Robinia  bacteria  had  a  slight  effect. 
None  of  the  serradella  plants  had  nodules. 

The  results  show  that  inoculation  is  only  certain  when  bacteria 
from  similar  plants  are  used.  Mutual  availability,  without  essentially 
lessened  effect,  was  observed  only  in  the  case  of  the  Viciacem. 
Phaseolus-bacteria  are  effective  for  all  the  Viciacece,  but  the  inocula- 
tion was  much  retarded.  Pisum-bacteria  were  only  available  for 
the  Viciacece  and  for  Phaseolus,  and  Robinia-bacteria  only  for  Robinia. 

The  most  obvious  effect  of  inoculation  was  increased  vigour  and 
development  of  the  plants  ;  increased  flower  and  fruit  production  was 
also  observed,  especially  in  the  case  of  peas  and  red  clover.  Generally, 
the  vegetating  period  is  prolonged  by  inoculation. 

A  period  of  hunger  was  never  observed  when  bacteria  corresponding 
with  the  plant  were  employed  for  inoculation,  but  when,  for  instance, 
peas  and  vetches  were  inoculated  with  Phaseolus-bacteria  there  was  a 
long  period  of  hunger.  In  sand  cultures,  there  may  be  a  period  of  hunger 
even  when  the  plants  are  suitably  inoculated,  owing  to  the  nodules  not 
being  fully  developed  by  the  time  the  supply  of  nitrogen  of  the  seed  is 
exhausted. 
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Koofc  nodules  have  no  essential  influence  on  the  above-ground 
growth  as  long  as  the  soil  contains  sufficient  nitrogen.  As  soon 
as  soil  nitrogen  fails,  leguminous  plants  which  have  no  nodules  are 
no  longer  able  to  develop.  The  leaves  of  Leguminosce  cannot^  there- 
fore, be  the  organs  by  means  of  which  free  nitrogen  is  assimilated. 

N.  H.  J.  M. 

Action  of  the  Oxidising  Ferment  of  Mushrooms  on  various 
Oxidisable  Compounds.  By  Emile  E.  Bourquelot  {ComjJt.  Q^end., 
1896,  123,  315 — 317). — The  oxidising  ferment  of  mushrooms  acts  on 
all  the  cresols.  Orthocresol  is  oxidised  in  neutral,  and  also,  though 
somewhat  more  slowly,  in  slightly  alkaline  solutions,  with  formation 
of  a  greenish-brown  liquid  and  a  dull  green  precipitate,  soluble  in 
ether  ',  metacresol  is  oxidised  under  similar  conditions,  and  yields  a 
rose-white  precipitate  soluble  in  alcohol ;  paracresol  is  oxidised  much 
more  readily  in  a  slightly  alkaline  than  in  a  neutral  solution,  and  the 
liquid  becomes  red  and  afterwards  green,  but  the  colouring  matter  is 
not  soluble  in  ether. 

Resorcinol  is  oxidised  in  neutral,  but  more  readily  in  alkaline 
solutions,  and  the  product  is  deep  red  with  a  green  fluorescence. 

Guaiacol  is  oxidised  more  readily  in  neutral  or  acid  than  in  feebly 
alkaline  solutions,  and  the  change  is  very  rapid ;  the  liquid  becoming 
orange-red,  and  soon  depositing  a  red  compound  soluble  in  ether.  Euge- 
nol  is  oxidised  under  similar  conditions,  and  a  white  precipitate  of 
vanillin  is  formed,  but  no  colouring  matter. 

Metatoluidine  is  oxidised  very  slowly  in  neutral  solutions,  but  readily 
in  presence  of  acetic  acid,  and  yields  a  red-brown  liquid  and  a  violet 
precipitate  ;  the  products  seem  to  be  a  wine-red  substance,  soluble  in 
ether,  and  a  violet  substance  insoluble  in  ether.  Xylidine  under 
similar  conditions  yields  a  violet-red  product  soluble  in  ether. 

When  aniline  "  for  red  "  is  dissolved  in  dilute  acetic  acid,  mixed 
with  a  small  quantity  of  an  infusion  of  Russula  delica  and  a  current 
of  air  passed  through  the  liquid,  a  substance  of  great  tinctorial  power, 
similar  to  magenta,  is  formed.  C.  H.  B. 

Action  of  the  Oxidising  Ferment  of  Mushrooms  on  Insoluble 
Phenols.  By  Emile  E.  Bourquelot  {Compt.  rend.,  1896,  123,  423 — 
425). — The  oxidising  effect  of  the  ferment  from  mushrooms  is  exerted 
in  solutions  containing  not  more  than  50  per  cent,  of  et hylic  or 
methylic  alcohol,  the  oxidation  of  tyrosin,  for  example,  taking  place 
as  readily  in  such  solutions  as  in  pure  water.  The  methylic  and 
ethylic  alcohols  are  not  affected  by  the  ferment.  These  facts  have 
been  utilised  to  investigate  the  action  of  the  ferment  on  various  phenols 
insoluble  in  water. 

Orthoxylenol  yields  a  white  precipitate,  which  afterwards  becomes 
salmon  colour ;  it  is  soluble  in  ether.  Metaxylenol  yields  a  white 
precipitate,  which  acquires  a  dull  rose  colour  ;  it  is  largely  soluble  in 
ether.  Paraxylenol  yields  a  similar  product  which  seems  to  be 
insoluble  in  ether. 

Thymol  in  a  slightly  alkaline  solution  yields  a  white  precipitate. 
Carvacrol    in    neutral    solution    yields    a    bulky    white    precipitate. 
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a-Naphthol  solution  becomes  blue,  and  then  violet,  whilst  a  dull  blue 
precipitate  separates ;  it  is  partially  soluble  in  ether,  forming  a  mauve 
solution.  ^-Naphthol  yields  a  white  precipitate  which  gradually 
becomes  yellow,  and  is  almost  completely  soluble  in  ether.  This 
difference  might  be  used  to  distinguish  between  the  two  naphthols. 

C.  H.  B. 

Occurrence  of  Titanium.  By  Charles  E.  Wait  {/.  Ame7\  Chem. 
Soc,  1896,  18,  402 — 404). — The  author  finds  that  titanium  occurs  in 
every  plant  ash  which  he  has  examined.  Oak  wood  ash  contains  OSl  ; 
apple  and  pear  wood  ash  (mixed),  0"21 ;  cow  peas  ash,  0  01  ;  cotton-seed 
meal  ash,  0  02  per  cent,  of  titanium.  The  ash  from  bituminous  and 
anthracite  coal  also  contains  titanium.  The  ash  from  Pennsylvanian 
anthracite  coal  contains  as  much  as  2 '59  per  cent.  J.  J.  S. 

Composition  of  Wheat  Germs.  By  S.  Frankfurt  [Landw. 
Versuchs-Stat.,  1896,  47,  449 — 470). — For  qualitative  examination, 
the  germs  were  freed  as  far  as  possible  from  bran  and  portions  of 
endosperm  by  repeated  sifting,  whilst  the  quantitative  experiments 
were  made  with  isolated  germs  picked  out  with  the  help  of  a  lens. 

In  the  aqueous  extract  employed  in  the  examination  for  nitrogen 
compounds,  albumoses,  allantoin,  asparagine,  and  a  small  amount  of 
xanthine  substances  were  found.  Peptone  was  also  present,  but  there 
is  evidence  that  this  does  not  exist  in  the  germs,  being  produced 
during  the  digestion  of  the  germs  with  warm  water.  Protein- 
dissolving  ferments  do  not  seem  to  be  present  in  the  free  state,  but  in 
the  form  of  a  zymogen.  Choline  and  betaine  were  detected,  but 
attempts  to  isolate  amido-acids  failed.  The  ether  extract  yielded  a 
relatively  large  amount  of  crude  fat,  containing  lecithin  and  much 
cholesterol.  With  regard  to  carbohydrates,  the  germs  contain  cane 
sugar,  rafiinose,  and  small  quantities  of  glucose,  but  no  starch. 

Wheat  germs  contain  a  ferment  which  vigorously  inverts  cane 
sugar  at  40°,  but  has  no  effect  on  raffinose  and  very  little  on 
starch  ;  this  ferment,  which  is  present  in  the  free  state  in  the  germs, 
can  be  extracted  by  glycerol,  and  is  precipitated  by  alcohol.  As 
regards  higher  plants,  such  ferments  seem  only  to  have  been  hitherto 
detected  in  the  pollen  of  Corylus  avellana  and  Finns  sylvestris  (A.,  von 
Planta,  Deut.  Bienenzeitung ,  1879,  No.  12). 

The  following  quantitative  results  are  given  (per  cent,  in  the  dry 
substance). 

Protein-Nitrogen, 

Insol.  in        Sohible  in        Amide         Crude  Soluble  Crude 

hot  water.       hot  water.       nitrogen.         fat.        carbohydrates.       fibre.      Ash. 
3-46  218  0-80  13-51  •24-34  1-71       4-82 

The  crude  fat  includes  lecithin  (1*55  per  cent.)  and  cholesterol  (0*44 
per  cent.).  The  soluble  carbohydrates  include  6-89  per  cent,  of 
raffinose. 

The  results  indicate  that  the  germs  contain  abundant  material  to 
develop  without  the  aid  of  the  endosperm.    The  latter  would,  however, 

5—2 
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protect  and  ensure  the  development  of  the  germs  under  unfavourable 
conditions.  N.  H.  J.  M. 

Constituents  of  the  Seeds  of  Pharbitis  Nil,  L.  By  Nicolai 
Kromer  {Arch.  Phann.,  1896,  234,  459— 480).— The  author  summa- 
rises his  results  as  follows.  "  (1)  The  fatty  oil  of  the  seeds  consists  of 
the  glycerides  of  oleic,  palmitic,  and  acetic  acids,  and  of  a  stearic  acid 
melting  at  54°  ;  in  addition,  it  contains  a  small  quantity  of 
lecithin.  (2)  The  seeds  contain  a  tannin,  CjyHggOjQ,  which  turns  ferric 
chloride  solution  green,  and  yields  a  yellow  lead  derivative  containing 
50-33  per  cent,  of  lead.  (3)  They  contain  besides  a  carbohydrate 
belonging  to  the  saccharose  group;  this  is  dextrorotatory,  [a]D  = 
+  109  53°.  I  propose  the  name  Fhurbitose  ior  it.  (4)  The  resinous 
glucoside  of  the  seeds  is  insoluble  in  water,  and  contains  no  nitrogen  ; 
it  is  Isevorotatory,  and  has  the  same  percentage  composition  as 
convolvulin,  but  is  not  identical  with  that  substance.  Alkali 
hydroxides  decompose  it  into  a  glucosidic  acid  isomeric  with  convolvu- 
linic  acid,  a  tetrahydroxydecylic  acid,  and  fatty  acids  volatile  with 
steam,  probably  methylethylacetic  and  tiglic  acids.  This  glucosidic 
acid  is  insoluble  in  ether,  and  is  hydrolysed  by  mineral  acids  to  a 
carbohydrate  (  + glucose)  and  a  fatty  acid  melting  at  68-5°,  in  all 
probability  isomeric  with  convolvulinolic  acid."  C.  F.  B. 

Calculation  of  Proteids  in  Seeds  from  the  Amount  of  Nitro- 
gen. By  C.  Heinrtch  L.  Ritthausen  {Landw.  Versuchs-Stat.,  1896,  47, 
391 — 400). — In  1872  it  was  pointed  out  that  the  ordinary  method  of 
calculating  the  proteids  in  grain,  (kc,  by  multiplying  the  percentage  of 
nitrogen  by  6  25,  gives  more  or  less  incorrect  results,  inasmuch  as  the 
percentage  of  nitrogen  in  pure  proteids  is  not  16  but  16*66  to  18*4. 
(Ritthausen  ''Die  Eiweisskorper  d.-Getreidearten.")  In  order  to 
obtain  a  basis  for  the  further  discussion  of  the  subject,  the  author  has 
collected  the  most  important  results  respecting  the  composition  of  the 
proteids  of  seeds,  and  these  are  given  in  tables.  With  regard  to  the 
cereals  and  pulses,  the  average  percentage  of  nitrogen  in  the  proteids 
is  17'6  ;  whilst  in  the  oil  seeds  it  is  18"2.  In  these  substances,  therefore, 
the  factors  would  be  5-7  and  5-5  respectively.  Barley,  maize,  buck- 
wheat, soja  and  white  beans  are,  however,  exceptions.  In  these  the 
factor  6*0  should  be  employed  (the  proteids  containing  1666  per  cent, 
of  nitrogen).  The  same  factor  (6-0)  holds  also  for  rape  and  Brassica 
seeds,  and  candle-nut. 

In  the  published  results  of  analyses  of  foods  the  amount  of  nitrogen 
found  is  very  frequently  omitted,  the  percentage  x  625  alone  being 
given.  The  percentage  of  nitrogen  has,  therefore,  to  be  calculated 
before  the  correct  factor  for  proteids  can  be  applied.  In  the  case  of 
substances  in  which  the  proteids  have  been  insufficiently  investigated 
or  not  at  all,  the  factor  6*25  must,  of  course,  be  retained. 

N.  H.  J.  M. 

Oxidation  of  Organic  Matter  in  Soil.  By  Pierre  P.  Dehi^rain 
and  E.  Demoussy  {Oompt.  rend.,  1896,  123,  278— 282).— When  soil  is 
heated  to   120°,  carbonic  anhydride  is  produced,  and    the  soil  when 
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allowed  to  cool  and  re-inoculated  undergoes  more  rapid  nitrification 
than  the  original  soil,  seemingly  in  consequence  of  the  partial  oxidation 
of  the  organic  matter. 

The  oxidation  of  the  organic  matter  of  sterilised  soils  by  air  at  22° 
is  extremely  small ;  non-sterilised  soils  are,  however,  slowly  oxidised 
at  this  temperature  with  production  of  carbonic  anhydride,  which,  how- 
ever, is  less  than  the  volume  of  oxygen  absorbed,  some  of  the  latter 
being  used  up  in  oxidising  hydrogen  or  in  forming  an  oxidation 
product  which  remains  in  the  soil.  The  rate  of  oxidation  is  higher 
the  more  readily  air  can  permeate  the  soil ;  it  is  also  influenced  by 
the  proportion  of  water,  and  with  rich  soils  oxidation  at  22°  or  44°  is 
at  its  maximum  when  the  soil  contains  17  per  cent,  of  water,  but 
decreases  if  the  proportion  of  water  falls  to  10  per  cent,  or  rises  to  25 
per  cent.  With  soils  less  rich  in  humus,  a  somewhat  higher  proportion 
of  water  is  necessary  to  retard  oxidation  in  any  marked  degree,  although 
the  same  minimum  proportion  holds  good.  As  oxidation  continues,  the 
rate  of  production  of  carbonic  anhydride  becomes  less  and  less,  a  result 
no  doubt  due  to  the  fact  that  humus  is  a  complex  substance,  some  of 
the  constituents  being  more  oxidisable  than  others. 

When  non-sterilised  soil  is  heated,  the  rate  of  oxidation  increases 
slightly  between  22°  and  44°,  becomes  much  more  energetic  .at  65°,  but 
falls  off  considerably  at  80°,  owing  most  probably  to  the  destruction  of 
the  microbes.  Beyond  96°,  however,  there  is  again  a  marked  increase 
in  the  rate  of  oxidation.  At  110°  or  120°  the  volume  of  carbonic 
anhydride  liberated  is  greater  than  the  volume  of  oxygen  absorbed, 
and  part  of  the  former  must  result  from  decomposition  and  not  from 
oxidation.  At  100°,  the  carbonic  anhydride  produced  is  less  than  the 
volume  of  oxygen  absorbed,  just  as  at  22°,  water  or  some  other  oxida- 
tion product  being  formed.  Similarly,  the  rate  of  production  of 
carbonic  anhydride  at  100°  falls  off  as  the  oxidation  progresses. 

Oxidation  is  so  active  between  40°  and  60°  that  it  is  conceivable 
that  in  hot  climates  soils  left  unworked  and  without  manure  may 
gradually  become  sterile  owing  to  the  disappearance  of  the  humus. 
Even  at  Grignon,  some  fields  carrying  various  crops  without  addition 
of  manure  have  lost  half  their  organic  matter  in  10  years. 

C.  H.  B. 

Destruction  of  Fat  by  Moulds.     By  C.  Heinrich  L.  Ritthausen 

and  BAVMAi!ii:i{Landio.Versuchs->Stat.,  1896,47,  389— 390).— The  follow- 
ing analyses  are  given  of  two  samples  of  rape  cake,  (1)  in  their  original 
state,  and  (2)  after  they  had  been  kept  for  two  years  in  a  finely 
powdered  state  in  stoppered  bottles.  The  samples  became  covered 
with  mould. 

Sample  I.  Sample  II, 

Water.        Fat.     Nitrogen.  Water.      Fat.    Nitrogen. 

In  original  state    12-45       10-53         5-13  12-31       8-50         4-86 

After  two  years  (mouldy)  21-94         1-98         5-15  23-42       1*87         5*12 

The  excess  of  water  in  the  mouldy  samples  can  only  have  been 
derived  from  the  decomposed  fat.     Fifteen  different  bacteria  and  fungi 
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were  isolated,  and  it  is  assumed  that  it  is  mainly  to  the  moulds  that 
the  changes  observed  were  due.  (Compare  Reitmair,  Abstr.,  1891, 
770).  N.  H.  J.  M. 

Maize-germ  Cake.  By  F.  J.  van  Pesch  {Landw.  Versuchs.-Stat, 
1896,  47,  473 — 475). — Maize-germ  cake  is  a  product  of  oil  factories 
and  is  obtained  in  a  manner  similar  to  linseed  cake.  It  is  used  as  food 
for  all  kinds  of  cattle.  The  following  analyses  of  samples  of  cake, 
stated  to  be  "maize  cake  "  but  which  were  undoubtedly  maize-germ 
cake,  are  given. 

Crude  N-free        Crude 

Water.         protein.        Fat.         extract.         fibre.       Ash. 
1.  18-8  16-2  3-6  56-7  27  2'0 


2. 

17-2 

17-8 

4-0 

59-0 

2  0 

3. 

10-8 

17-5 

4-2 

61-4             3-7 

2-4 

4. 

13-6 

20-2 

5-7 

54-6              4-4 

1-5 

5. 

12-1 

22-7 

5-3 

53-9              4-3 

1-7 

Maize-germs  contain,  according  to  Moser^  water  11-8,  proteids  12-4, 
fat  17 '4,  nitrogen-free  extract  46*0,  crude  fibre  6*9,  and  ash  5  5  per 
cent.  IST.  H.  J.  M. 


Analytical   Chemistry. 


A  Convenient  Form  of  Graduated  Flask.  By  Wilhelm 
WiSLiCENUS  {Ber.,  1896,  29,  2442— 2445).— The  author  points  out 
that  Biltz's  modified  measuring  flask  (Abstr.,  1896,  ii,  671)  is  not  new, 
he  has  himself  for  several  years  used  a  modification  in  which  the  neck 
of  the  flask  is  widened  above  the  ordinary  graduation  mark  and  again 
constricted  higher  up,  a  second  graduation  mark  being  placed  above 
the  wider  portion  so  that  this  contains  exactly  100  c.c.  between  the 
two  marks.  In  the  preparation  of  a  standard  solution,  1100  c.c.  are 
first  prepared  of  slightly  greater  strength  than  is  required.  A  portion 
of  the  liquid  is  then  removed  from  the  upper  part  of  the  flask,  its 
strength  accurately  determined,  and  from  this  the  amount  of  water  to 
be  added  to  1000  c.c.  is  calculated.  The  flask  is  then  emptied  by 
means  of  a  pipette  down  to  the  1000  c.c.  mark  and  the  requisite  amount 
of  water  added.  A.  H. 

Note. — This  arrangement  is  identical  with  that  described  by  Giles 
(Abstr.,  1894,  i,  251).— Eds. 

lodometric  Estimation  of  Selenious  and  Selenic  Acids.  By 
James  F.  Norkis  and  Henry  Fay  (Amer.  Chem.  J.,  1896,  18,  703 — 
706). — Selenious  acid  may  be  estimated  by  mixing  a  measured  portion  of 
the  solution  containing  it  with  ice-cold  water  and  10  c.c.  of  hydrochloric 
acid  (sp.  gr.  1'12),  adding  an  excess  of  N/IO  sodium  thiosulphate  solu- 
tion, and  titrating  back  with  iodine  solution.  One  mol.  of  selenious 
acid  is  equivalent  to  4  mols.  of  sodium  thiosulphate.  The  exact 
nature  of  the  chemical  change  has  not  yet  been  ascertained.     The 
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hydrochloric  acid  must  be  sufficient  to  liberate  all  the  thiosulphuric 
acid.  Before  applying  this  method,  the  selenic  acid  is  reduced  by  adding 
25  c.c.  of  concentrated  hydrochloric  acid  to  a  measured  portion  of  the 
solution,  diluting  to  100  c.c.  and  boiling  for  one  hour,  care  being  taken 
that  the  volume  is  never  less  than  75  c.c.  The  cooled  liquid  is 
then  treated  as  described  above,  except  that  it  will  probably  be  already 
sufficiently  acid.  A.  G.  B. 

Separation  of  Selenium  from  Tellurium.  By  Frank  A.  Gooch 
and  A.  W.  Peirce  {Amer.  J.  ScL,  1896  [4],  1,  181— 185).— The  fact 
that  selenium  bromide  is  volatile,  whereas  tellurium  bromide  is  not, 
can  be  made  use  of  in  estimating  selenium  in  the  presence  of  tellurium. 

With  the  object  of  testing  the  accuracy  of  the  method,  the  author 
has  experimented  in  the  following  way.  Solutions  containing  known 
weights  of  selenious  and  tellurous  anhydrides,  dissolved  in  potash, 
were  treated  with  excess  of  phosphoric  acid  in  order  to  dissolve 
the  precipitate  which  was  formed  at  first.  One  gram  of  potassium 
bromide  was  added,  and  the  whole  introduced  into  a  Yoit  flask  and 
water  added  to  make  the  volume  up  to  50  c.c.  ;  this  first  flask  was 
fused  to  a  second  Yoit  flask  containing  10  c.c.  of  water,  and  the  second 
flask,  in  its  turn,  was  fused  to  a  Drexel  bottle  which  had  fused  to  its 
escape  tube  a  Will  and  Varrentrap  bulb  to  serve  as  a  trap.  The 
bottle  and  bulbs  were  filled  with  potassium  iodide  solution,  and  car- 
bonic anhydride  was  kept  slowly  passing  through  the  whole  apparatus. 
The  distillation  of  the  products  in  the  first  flask  was  continued  until 
the  50  c.c.  had  been  reduced  to  15  c.c. ;  by  this  time  all  the  selenium  had 
passed  over  in  the  form  of  its  bromide  and  had  been  collected  in  the 
second  flask,  a  small  quantity  of  iodine  had  also  been  liberated  in  the 
bottle  owing  to  bromine  having  passed  over.  As  a  quantity  of  selenium 
bromide  collected  in  the  tube  connecting  the  two  flasks,  it  was  necessary 
to  drive  this  over  into  the  second  flask  before  disconnecting.  The  first 
flask  was  then  removed,  1  gram  of  potassium  iodide  was  added  to  the 
second  flask,  the  current  of  carbonic  anhydride  was  again  started 
through  the  apparatus,  and  the  mixture  was  boiled  for  10  mins.  The 
free  iodine  in  the  flask,  Drexel  bottle  and  trap  was  taken  as  the 
measure  of  the  selenious  anhydride  present.  The  results  were  fairly 
good,  the  errors  being  O'l — 0*7  per  cent.  J.  J.  S, 

Estimation  of  Tellurium  by  Precipitation  as  the  Iodide.  By 
Frank  A.  Gooch  and  W.  C.  Morgan  {Amer.  J.  Sci.  [4],  2,  271 — 
272,  2i.ndi  Zeits.anorg.  Chem.,  1896,  13,  169 — 171). — Tellurous  acid  may 
be  very  accurately  estimated  by  simply  adding  standard  solution  of 
potassium  iodide  as  long  as  it  forms  a  precipitate.  The  liquid  should 
contain  at  least  one-fourth  of  its  bulk  of  strong  sulphuric  acid,  and 
when  the  greater  part  of  the  tellurium  iodide  has  formed  the  beaker 
must  be  rotated  to  make  the  precipitate  settle.  More  potassium  iodide 
is  then  added  to  complete  the  reaction.  Ten  test  experiments  are  given 
to  show  the  accuracy  of  the  process.  L.  de  K. 

Nitrates  in  Water.  By  Alessandri  and  Guassini  {Chem,  Centr. 
1896,  i,  329  ;  from  Boll  Chim.  farm.   1895,  490).— A  few  c.c.  of  the 
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sample  is  evaporated  to  dryness,  and  6  drops  of  a  saturated  solution 
of  phenol  in  hydrochloric  acid  is  at  once  added.  Sometimes  it  is 
advisable  to  slightly  warm  the  reagent.  If  nitrates  are  present,  a 
reddish-violet  coloration  is  obtained  which  on  adding  ammonia 
changes  to  an  emerald  green.  L.  de  K. 

lodometric  Method  for  the  Estimation  of  Phosphorus  in 
Iron.  By  Charlotte  Fairbanks  {Amer.  J.  Sci.  [4],  2,  181 — 185,  and 
Zeits.  (morg.  Chem.,  1896,  13,  117— 120).— The  method  for  titrating 
molybdic  acid  with  iodine  recommended  by  Gooch  and  Fairbanks 
(this  vol.,  ii,  76)  is  also  applicable  to  the  yellow  molybdic  precipi- 
tate, and  is,  therefore,  a  convenient  process  for  the  estimation  of  phos- 
phorus in  iron.  Twelve  mols.  of  molybdic  acid  correspond  with  1  atom 
of  phosphorus.  L.  de  K. 

Estimation  of  Phosphates  in  Precipitates.  By  Theodor 
Pfeiffer  {Landw.  Versuchs-Stat,  1896,  47,  357 — 360). — Determina- 
tions of  phosphoric  acid  in  a  sample  of  precipitate  gave  the  following 
results.  With  strong  hydrochloric  acid  as  solvent,  Po05  =  30*96  and 
31-10  per  cent. ;  with  aqua  regia  PoO^  =  33-00  and  32-91  per  cent.  ; 
with  a  mixture  of  sulphuric  and  nitric  acids  PgO^  =  33-19  per  cent. 
It  was  found  that  the  whole  of  the  phosphoric  acid  in  hydrochloric  acid 
extracts  is  not  precipitated  by  magnesia  mixture  (citrate  method),  and 
that  the  filtrate  yielded  a  further  amount  (2-27  per  cent.),  when  boiled 
with  sulphuric  or  nitric  acid.  This  seems  to  be  due  to  the  presence  of 
pyrophosphate  in  the  precipitate.  When  pure  monocalcium  phosphate 
(5  grams)  was  heated  for  a  long  time  at  250°,  dissolved  in  boiling 
hydrochloric  acid,  and  diluted  to  250  c.c,  62-64  per  cent,  of  PgOg  was 
found  by  direct  precipitation,  and  68-99  per  cent,  after  boilimg  with 
nitric  acid. 

Two  samples  of  precipitate  (one  of  which  had  been  slightly  dried 
and  the  other  not  at  all)  were  found  to  be  free  from  pyrophosphate. 
Another  sample  which  had  been  dried  by  heating  with  steam  showed 
a  distinct  amount  of  pyrophosphate ;  whilst  a  fourth  sample  from 
England,  which  had  been  over-dried,  gave  a  percentage  of  31-10  of 
P2O5  before,  and  32-91  after  the  "inversion"  of  the  hydrochloric 
acid  solution. 

The  results  show  that  mere  estimation  of  total  phosphoric  acid  is 
misleading,  especially  when  aqua  regia  is  employed  as  the  solvent. 

N.  H.  J.  M. 

The  Precipitation  of  Phosphomolybdate  in  Steel  Analysis. 
By  George  Auchy.  {J.  Amer.  CJiem.  Soc,  1896,  18,  170— 174).— In 
order  to  ensure  the  complete  precipitation  of  the  phosphorus,  the 
following  process  is  recommended  : — Two  grams  of  steel  is  dissolved  in 
100  c.c.  of  nitric  acid  of  sp.  gr.  1-13,  the  solution  is  partially  neutra- 
lised by  adding  15  c.c.  of  strong  ammonia  previously  diluted  with 
50  c.c.  of  water,  and  after  heating  to  85°,  the  phosphoric  acid  is  pre- 
cipitated by  adding  60  c.c.  of  Blair  and  Whitfield's  molybdate 
solution. 

If  it  is  thought  desirable  to  precipitate  from  a  very  acid  solution, 
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from  15 — 20  grams  of  ammonium  nitrate  should  be  first  added  and 
the  liquid  should  be  somewhat  diluted.  The  author  adds  a  caution  as 
to  the  occasional  presence  of  phosphoric  acid  in  the  reagents  used. 

L.  DE  K. 

Interaction  of  Chromic  and  Arsenious  Anhydrides.  By 
Philip  E.  Browning  (Amer.  J.  Sci.,  IS9Q  [4],  1,  35— 37).— Kessler 
has  shown  {Pogg.  Anncden,  1855,  95,  204)  that  arsenious  anhydride 
may  be  estimated  by  treating  it  in  the  presence  of  hydrochloric  acid 
with  an  excess  of  a  chromate  of  known  strength.  The  excess  of 
chromic  acid  is  then  determined  by  the  addition  of  a  ferrous  salt 
until  a  drop  taken  from  the  solution  gives  a  blue  colour  with  a  ferri- 
cyanide.  Chromic  acid  is  again  added  until  the  blue  colour  dis- 
appears. 

The  author  shows  that  a  somewhat  similar  method  may  be  used  for 
estimating  chromic  acid.  The  chromate  solution  is  mixed  with  about 
10  c.c.  of  dilute  hydrochloric  or  sulphuric  acid  (1:4)  and  a  carefully 
measured  amount  of  N/10  arsenious  acid  solution  is  run  in ;  care  must 
be  taken  that  the  arsenious  acid  is  in  excess.  It  is  not  necessary  to 
apply  heat  to  bring  about  the  reduction  of  the  chromate.  About  5 
grams  of  potassium  or  sodium  hydrogen  carbonate  are  added  to  the 
solution,  and  in  most  cases  a  precipitate  forms  unless  Rochelle  salt  has 
been  previously  added,  N/10  iodine  is  then  run  in  until  the  solution 
acquires  a  slightly  permanent  yellow  colour,  and  the  mixture  is  allowed 
to  stand  for  about  30  minutes.  The  excess  of  iodine  is  destroyed 
by  N/10  arsenious  acid,  starch  is  added,  and  the  solution  titrated  with 
N/10  iodine. 

The  points  to  notice  are  that  the  addition  of  Rochelle  salt  gives  a 
dark  green  solution  and  thus  renders  it  difficult  to  detect  the  point 
where  the  iodine  gives  the  blue  colour  with  starch.  If  Rochelle  salt 
is  not  added,  a  precipitate  forms,  and  this  contains  small  quantities  of 
arsenious  acid  unless  it  is  allowed  to  remain  for  some  time  (1 — 2 
hours)  with  the  excess  of  iodine.  The  method  is  fairly  accurate,  and 
can  be  carried  out  in  the  presence  of  ferric  salts.  J.  J.  S. 

Detection  and  Estimation  of  Borax  in  Butter.  By  Victor 
Planchon  and  Yuaflart  (/.  Pharm.,  1896  [61,  4,  49— 51).— The 
amount  of  borax  present  in  a  sample  of  butter  can  be  roughly  esti- 
mated by  means  of  a  colour  reaction,  depending  on  the  formation  of  a 
blue  compound  produced  by  the  fusion  of  copper  oxide  with  borax.  The 
ash  from  20  grams  of  butter  is  fused  with  0*5  grams  of  potassium  car- 
bonate, and  a  trace  of  copper  oxide.  The  amount  of  borax  present  may 
be  estimated  approximately  from  the  intensity  of  the  blue  colour 
produced.  M.  W.  T. 

Estimation  of  Silicon  in  Pig  Iron.  By  Liebrich  {Chem.  Centr.^ 
1896,  i,  68— 69  ;  Stahl  u.  Eisen,  15,  1058).— The  filter  containing  the 
silicic  acid,  silicon,  and  graphite  is,  without  removing  the  iron,  burnt, 
and  the  black  ash  is  fused  with  dehydrated  potassium  hydrogen 
sulphate  until  all  the  carbon  has  disappeared.  The  residue,  on  being 
digested  with  hydrochloric  acid,  leaves  pure  silicic  acid  free  from 
titanium  and  iron.  L.  de  K. 
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Detection  and  Estimation  of  Carbonic  Oxide  in  Air.  By 
John  S.  Haldane  (/.  Physiol.,  1896,  20,  521— 522).— The  method 
previously  described  for  estimating  the  percentage  of  carbonic  oxide  in 
the  air  by  means  of  a  solution  of  blood  requires  modification  in  view 
of  the  fact  that  daylight  has  a  marked  influence  on  the  stability  of 
carboxy-hsemoglobin.  The  precautions  to  avoid  the  influence  of  strong 
light,  and  the  necessary  alterations  in  the  table  are  given. 

W.  D.  H. 

Separation  and  Identification  of  Potassium  and  Sodium. 
By  D.  Albert  Kreider  and  J.  E.  Breckenridge  {Amer.  J.  Sci.,  [4], 
2,  263—268,  and  Zeits.  anorg.  Chem.,  1896,  13,  161—168.  Compare 
Abstr.,  1895,  ii,  444). — Potassium  may  be  completely  separated  from 
sodium  by  evaporating  the  solution  with  perchloric  acid  and  treating 
the  residue  with  97  per  cent,  (commercial  absolute)  alcohol,  which 
soon  dissolves  the]  sodium  compound,  but  leaves  the  potassium  per- 
chlorate  which  is  quite  insoluble.  When  dealing  with  a  sulphate, 
this  must  first  be  decomposed  by  means  of  barium  chloride,  the  excess 
of  the  latter  being  removed  by  ammonium  carbonate,  and  the  ammonium 
compounds  expelled  by  ignition.  The  sodium  is  precipitated  from  its 
alcoholic  solution  as  chloride  by  means  of  a  current  of  hydrogen 
chloride,  and  may  then  be  further  identified.  The  perchloric  acid 
must,  of  course,  be  quite  free  from  sodium,  and  is,  therefore,  best 
purified  by  distillation  under  low  pressure.  Details  for  the  safe 
preparation  of  the  reagent  are  given.  L.  de  K. 

Volumetric  Estimation  of  Alkali  Hydroxides  containing 
Carbonates  and  of  Alkali  Carbonates :  The  Value  of  Phenol- 
phthalein  and  Methyl-orange  as  Indicators.  By  Friedrich  W. 
KusTER  {Zeits.  anorg.  Chem.,  1896,  13,  127— 150).— The  only  method 
for  the  volumetric  estimation  of  mixed  solutions  of  alkali  hydroxides 
and  alkali  carbonates  which  gives  trustworthy  results  is  that  published 
by  CI.  Winkler.  The  alkali  carbonates  are  precipitated  by  barium 
chloride,  and  the  solution,  together  with  the  precipitate,  is  titrated, 
using  phenolphthalein  as  indicator.  The  total  alkali  is  determined  by 
titration,  using  methyl-orange  as  indicator.  Methyl-orange  is,  con- 
trary to  the  statements  of  previous  authors,  strongly  coloured  by 
carbonic  acid  ;  and  in  the  titration  of  alkali  containing  carbonates  the 
titration  must  be  continued  only  to  a  known  normal  coloration  which 
is  defined  by  comparison  with  an  equally  concentrated  aqueous  solution 
of  the  methyl-orange  saturated  with  carbonic  anhydride.  Phenol- 
phthalein is  also  coloured  by  aqueous  solutions  of  alkali  hydrogen 
carbonates  when  these  solutions  are  dilute.  The  coloration  is  weakened 
by  the  presence  of  sodium  salts  of  strong  acids  and  by  carbonic 
anhydride,  and  disappears  entirely  in  the  presence  of  large  quantities  of 
free  carbonic  anhydride.  This  indicator  cannot,  therefore,  be  used 
for  the  direct  volumetric  estimation  of  alkali  hydroxides  contained  in 
alkali  carbonates.  Trustworthy  results  are  obtained  only  when  a 
small  quantity  of  carbonate  is  present,  whereas  by  Winkler's  method 
tha  results  can  be  depended  on  irrespective  of  the  amount  of  carbonate. 
In  the  presence  of  hydrogen  alkali  carbonates,  the  total  alkali  is 
determined  with  meth34-orange  as  indicator ;  the  hydrogen  carbonate 
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is  estimated  by  adding  a  measured  quantity  of  alkali  hydroxide  in 
excess,  precipitating  with  barium  chloride,  and  titrating,  using  phenol- 
phthalein  as  indicator.  The  difference  between  the  amount  of  alkali 
added  and  that  found  after  precipitation  gives  the  quantity  of  hydrogen 
carbonate  present.  The  results  obtained  are  too  low,  and  the  error  is  pro- 
portional to  the  amount  of  hydrogen  carbonate  present.         E.  C.  R. 

Estimation  of  Cadmium  as  Oxide.  By  Philip  E.  Bkowning  and 
Louis  C.  Jones  {Amer.  J.  Sci.  [4],  2,  269— 270,  and  Zeit.  anorg.  Chem  , 
1896,  13,  110—112). — Muspratt  has  stated  that  the  estimation  of 
cadmium  as  oxide  by  igniting  the  carbonate  gives  results  which  are 
much  below  the  truth ;  no  better  results  are  obtained  by  dissolving 
the  carbonate  in  nitric  acid  and  igniting  the  nitrate.  The  authors 
state  that  when  using  the  Gooch  asbestos  filter  and  crucible,  the  car- 
bonate may  be  converted  into  oxide  without  loss.  Twenty-one  experi- 
ments are  quoted  to  show  the  trustworthiness  of  the  process. 

L.  DE  K. 

Estimation  of  Lead  in  Potable  Waters.  By  Ubaldo  Antony 
and  T.  Benelli  {Gazzetta,  1896,26,  ii,  194 — 195).— Potable  waters  may 
contain  various  substances,  such  as  silicic  acid,  ferric,  and  aluminium 
hydroxides,  in  the  colloidal  state  and,  on  adding  the  amount  of  ammo- 
nium chloride  necessary  for  the  complete  precipitation  of  the  lead  and 
mercuric  sulphides  in  accordance  with  the  authors'  method  (Abstr.,  1896, 
ii,  549)  of  estimating  lead  in  water,  these  hydroxides  would  assume 
the  insoluble  form.  It  is  recommended  that  after  the  lead  sulphate  has 
been  weighed,  it  should  be  dissolved  in  hot  ammonium  tartrate 
solution,  and  any  insoluble  residue  weighed  and  allowed  for. 

W.  J.  P. 

Electrolytic  Estimation  of  Mercury.  By  Edgar  F.  Smith  and 
Daniel  L.  Wallace  {J.  Amer.  Chem.  Soc,  1896,  18,  169— 170).— The 
amount  of  mercury  in  cinnabar  may  be  conveniently  estimated  by  dis- 
solving about  0-22  gram  of  the  mineral  in  25  c.c.  of  solution  of 
sodium  sulphide  (sp.  gr.  1-2).  After  diluting  to  125  c.c,  the  liquid  is 
electrolysed  in  a  platinum  crucible  at  a  temperature  of  70'  with  a  cur- 
rent of  N.D.  100  =  0-12  ampere.  The  precipitation  of  the  metal  is 
complete  within  3  hours.  L.  de  K. 

New  Method  of  Separating  the  Phosphates  in  the  Ammonia 
Group.  By  N.  Tarugi  {Gazzetta,  1896,  26,  ii,  256— 258).— The 
methods  in  general  use  for  separating  the  precipitate  of  metallic  phos- 
phates obtained  with  ammonia  and  ammonium  chloride  in  qualitative 
analysis  being  inconvenient,  the  author  has  devised  the  following 
process,  which  gives  excellent  results. 

The  precipitate  is  treated  with  cold  acetic  acid,  when  only  ferric  and 
aluminium  phosphates  and  many  of  the  oxalates  remain  undissolved  ; 
after  filtration,  all  the  phosphoric  acid  and  part  of  the  oxalic  acid  is 
removed  from  the  filtrate  by  adding  excess  of  lead  acetate.  The  lead 
salt  is  filtered  off  and  the  filtrate  freed  from  lead  by  adding  hydro- 
chloric acid  and  then  hydrogen  sulphide  or  thioacetic  acid  ;  after 
boiling  off  the  hydrogen  sulphide  and  filtering,  the  filtrate  is  poured 


76  ABSTRACTS    OF   CHEMICAL   PAPERS. 

drop  by  drop  into  a  boiling  concentrated  sodium  carbonate  solution 
into  which  the  precipitate  not  dissolved  during  the  first  treatment  with 
acetic  acid  has  been  put.  The  only  phosphate  the  precipitate  can  con- 
tain is  ferric  phosphate,  which,  however,  gives  no  trouble  in  the  subse- 
quent examination  of  the  liquid  for  the  metals. 

If  the  original  precipitate  contains  no  oxalates,  the  part  insoluble  in 
acetic  acid  can  only  contain  ferric  and  aluminium  phosphates  and  need 
only  be  examined  for  these  two  metals  ;  the  acetic  acid  solution  is 
then  treated  with  ammonia  and  ammonium  chloride  and  examined  in 
the  ordinary  way.  W.  J.  P. 

lodometric  Estimation  of  Molybdic  Acid.  By  Frank  A. 
GoocH  AND  Charlotte  Fairbanks  {Amer.  J .  Sci.,  1896  [4],  2,  156 — 
162). — Mauro  and  Danesi  recommend  heating  the  molybdate  compound 
with  hydrochloric  acid  and  potassium  iodide  in  a  sealed  tube  filled  with 
carbonic  anhydride.  The  liberated  iodine  is  afterwards  titrated. 
Friedheim  and  Euler  prefer  submitting  the  mixture  to  distillation  and 
titrating  the  iodine  in  the  distillate. 

The  authors  have  found  that  the  molybdic  acid  is  best  estimated  by 
acting  on  the  residue  with  iodine  in  the  presence  of  an  alkali.  A 
quantity  of  molybdic  acid,  in  the  form  of  an  alkali  salt,  not  exceeding 
0-3  gram  is  mixed  up  with  20  c.c.  of  water,  20  c.c.  of  hydrochloric  acid 
(sp.  gr.  1-20)  and  0*5  gram  of  potassium  iodide,  and  after  introducing 
the  liquid  into  a  narrow  flask  it  is  rapidly  boiled  down  to  25  c.c.  but  not 
further.  The  residue,  after  adding  1  gram  of  tartaric  acid,  is  nearly 
neutralised  with  aqueous  soda,  and  then  mixed  with  a  slight  excess  of 
sodium  hydrogen  carbonate.  A  definite  quantity  of  iodine  solution  is 
now  at  once  added,  and  the  corked  bottle  is  set  aside  for  2  hours.  The 
excess  of  iodine  is  titrated  by  means  of  arsenious  oxide.  One  atom  of 
iodine  corresponds  with  1  mol.  of  molybdic  acid.  L.  de  K. 

Application  of  the  Blue  Oxide  of  Molybdenum  in  Volumetric 
Analysis.  By  Attilio  Purgotti  {Gazzetta,  1896,  ii,  197—220). — The 
blue  oxide  of  molybdenum,  MogOg,  is  readily  oxidised  by  such  sub- 
stances as  permanganates,  chromates,  hypochlorites,  chlorine,  peroxides, 
ferric  salts,  and  platinic  and  auric  chlorides,  and  since  the  oxidation  of 
the  whole  of  the  oxide  is  rendered  evident  by  the  disappearance  of  the 
characteristic  blue  colour,  it  may  be  used  for  the  volumetric  estimation 
of  oxidising  agents.  The  reduction  of  molybdic  anhydride  occurs  in  two 
stages  in  accordance  with  the  equations  5M0O3  +  16H  =  Mo^Oh-  +  8H2O 
and  M05O7  + 19Mo03  =  8Mo30g,  so  that  if  a  solution  containing 
5M0O3  be  completely  reduced  to  the  brown  oxide,  Mo^O^,  and 
then  added  to  a  solution  containing  I9M0O3,  this  will  contain 
only  the  blue  oxide.  The  standard  solution  of  the  blue  oxide  is  made 
by  reducing  1-1  gram  of  ammonium  molybdate,  (NH4)(.Mok024,  4H2O, 
dissolved  in  30  c.c.  of  water  and  5  c.c.  of  pure  sulphuric  acid  with 
4 — 5  grams  of  zinc  dust;  after  filtering  the  brown  solution,  it  is  made 
up  to  200  c.c.  and  added  to  a  solution  of  4*2  grams  of  ammonium 
molybdate  and  2  c.c.  of  pure  sulphuric  acid  in  800  c.c.  of  water.  The 
solution  is  then  boiled  until  blue,  and  on  cooling  is  ready  for  use;  it 
is    approximately  N/50,  and   cannot   be  made  N/10   because  of    the 
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sparing  solubility  of  the  oxide.  The  standardising  is  performed  by 
diluting  10  c.c.  of  N/100  potassium  dichromate  to  30  c.c,  adding  3  c.c. 
of  1  :  3  pure  sulphuric  acid,  and  running  the  molybdenum  solution  into 
the  hot  solution  until  a  persistent  blue  colour  is  observed  ;  the  solution 
does  not  change  in  strength  if  preserved  in  well-closed  full  vessels. 

For  the  indirect  estimation  of  substances  such  as  cupric  salts  which 
are  not  reduced  by  blue  molybdenum  oxide,  the  author  does  not  use 
standard  ferrous  sulphate  solution  but  prefers  to  reduce  them  with 
alkaline  chromium  hydroxide  solution  and  subsequently  estimates  the 
chromate  formed  by  titration  with  molybdenum  solution.  10  c.c,  of 
16  per  cent,  chrome  alum  solution  is  mixed  with  30  c.c.  of  30  per  cent, 
caustic  potash  giving  an  alkaline  solution  of  about  0-32  gram  of  chro- 
mium hydroxide;  this  is  boiled  for  about  15  minutes  with  10  c.c.  of 
a  cupric  salt  containing  about  0*15  gram  of  copper.  The  excess  of 
chromium  hydroxide  is  thus  rendered  insoluble,  and  potassium  chromate 
remains  in  solution ;  the  latter  is  then  estimated  by  filtering  the 
solution,  making  up  to  a  standard  volume  and  titrating  an  aliquot 
part  with  molybdenum  solution  after  acidification  with  sulphuric 
acid. 

The  titration  of  hot  permanganate  or  hot  dilute  ferric  solutions  with 
molybdenum  solution  gives  excellent  results.  Good  results  are  obtained 
in  the  estimation  of  lead  by  precipitating  it  as  chromate  and  filtering, 
washing  and  dissolving  the  precipitate  in  caustic  potash ;  the  solution 
is  then  acidified  with  sulphuric  acid  and  titrated  with  molybdenum 
solution.  Lead  solutions  may  also  be  boiled  with  calcium  hypochlorite 
in  feebly  acid  solutions  and  the  precipitated  lead  peroxide  filtered, 
washed  and  boiled  with  the  alkaline  chromium  hydroxide  as  described 
above.  After  separating  the  insoluble  chromium  hydroxide,  the  filtrate 
is  acidified  with  sulphuric  acid  and  titrated  with  molybdenum 
solution. 

Silver  chloride  or  sulphate  may  be  estimated  by  boiling  with  alkaline 
chromium  hydroxide,  when  metallic  silver  is  formed ;  the  chromate 
produced  is  then  estimated  with  molybdenum  solution.  The  results 
obtained  with  silver  nitrate  solution  are  rather  too  high  owing  to 
the  slight  action  of  the  nitric  acid  on  the  molybdenum  solution.  Both 
mercuric  and  mercurous  salts  are  reduced  to  metallic  mercury  by 
alkaline  chromium  hydroxide  solution,  and  may  be  estimated  indirectly 
by  titrating  the  chromate  with  molybdenum  solution.  Nickel  and 
cobalt  salts  are  converted  into  the  sesquioxides  by  heating  with  calcium 
hypochlorite  or  sodium  hypobromite  solution  and  may  then  be  estimated 
in  the  same  way  as  lead  peroxide.  Good  test  results  were  obtained 
with  all  the  methods  described  above ;  the  presence  of  nitric  acid  is, 
however,  to  be  avoided  in  titration  with  molybdenum  solution. 

W.  J.  P. 

Reactions  of  Tungsten.  By  E.  Defacqz  {Compt.  rend.,  1896,  123, 
308 — 310). — When  a  tungsten  compound  is  converted  into  tungstic 
acid,  heated  with  four  or  five  times  its  weight  of  potassium  hydrogen 
sulphate  and  a  few  drops  of  sulphuric  acid,  and  then  mixed  with 
sufficient  concentrated  sulphuric  acid  to  prevent  solidification  on 
cooling,  the  liquid  obtained  gives  colour  reactions  with  a  large  number 
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of  organic  compounds.  The  best  results  are  obtained  with  phenols 
and  alkaloids,  and  the  most  important  of  these  reactions  are  as 
follows  : — i^lienoli  very  intense  deep  red  ;  quinol,  very  intense 
amethyst-violet ;  catechol,  violet  black  ;  a-  or  p-naphthol,  violet-blue ; 
salicylic  acid,  very  intense  deep  red  ;  veratrine,  intense  sienna  colour. 
Many  of  the  alkaloids  give  no  coloration,  and  of  the  various 
compounds  used  phenol  and  quinol  are  the  most  valuable  for 
analytical  purposes,  the  reaction  with  them  being  much  more  sensitive 
than  the  well-known  production  of  a  blue  coloration  by  the  action  of 
zinc  or  some  similar  metal.  As  a  rule,  the  colorations  disappear  on 
adding  water.  C.  H.  B. 

Reduction  of  Vanadic  Acid  by  Hydriodic  and  Hydrobromic 
Acids,  and  its  Titration  in  Alkaline  Solution  ■with  Iodine 
By  Philip  E.  Browning  {Amer.  J.  Sci.,  [4],  2, 185 — 188,  and  Zeits.anorg. 
Chem.,  1896,  13,  113 — 116). — The  solution  containing  the  vana- 
date is  boiled  in  an  Erlenmeyer  beaker  with  potassium  iodide  or 
bromide  and  a  regulated  amount  of  sulphuric  acid,  until  no  more 
iodine  or  bromine  is  liberated.  After  cooling,  the  residual  liquid  is 
nearly  neutralised  with  aqueous  potash,  a  small  quantity  of  tartaric 
acid  is  added,  and  the  neutralisation  completed  with  an  excess  of 
potassium  hydrogen  carbonate.  Excess  of  standard  iodine  is  then 
added,  and  after  remaining  for  half  an  hour  in  a  closed  bottle,  the 
free  iodine  left  is  estimated  by  means  of  a  solution  of  arsenious  oxide. 

One  mol.  of  iodine  represents  1  mol.  of  vanadic  acid.       L.  de  K. 

Estimation  of  Bismuth.  By  Wilhelm  Muthmann  and  F. 
Mawrow  {Zeits.  anorg.  Chem.,  1896,  13,  209— 210).— The  faintly  acid 
solution  of  the  bismuth  salt  is  treated  with  an  excess  of 
hypophosphorous  acid,  and  warmed  on  the  water  bath  until  the 
supernatant  liquid  is  clear  and  a  further  addition  of  hot 
hypophosphorous  acid  does  not  cause  any  coloration.  The  reddish- 
grey  precipitate  of  metal  thus  obtained  is  easily  collected ;  after 
being  washed  with  hot  water,  and  with  absolute  alcohol,  it  is  dried  at 
105°,  and  weighed  either  on  a  tared  filtered  paper  or  in  a  Gooch's 
crucible.  The  results  are  very  accurate.  The  method  is  especially 
useful  for  the  separation  of  bismuth  from  those  metals  which  are  not 
precipitated  by  hypophosphorous  acid,  such  as  zinc  and  cadmium. 

E.  C.  B. 

Platinum  Amalgam  and  its  Application  in  Analysis.  By  N. 
Tarugi  {Gazzetta,  1896,  26,  i,  425 — 431). — Magnesium  precipitates  the 
whole  of  the  mercury  and  platinum,  from  a  solution  containing  both 
mercuric  and  platinic  chlorides,  as  a  black  precipitate  in  which,  even 
when  it  contains  only  1  per  cent,  of  platinum,  no  metallic  mercury  can 
be  detected  under  the  microscope.  Further,  the  precipitate  is  always 
readily  soluble  in  concentrated  nitric  acid,  even  if  it  only  contains 
1  per  cent,  of  mercury,  but  if  precipitated  mercury  and  platinum  be 
mixed,  nitric  acid  dissolves  mercury  alone  from  the  mixture ;  the 
solubility  of  the  amalgam  is  therefore  not  due  to  the  retention  of 
chlorine  by  the  precipitated  metals. 
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The  author  proposes  to  apply  these  facts  to  the  qualitative  analysis 
of  solutions  which  may  contain  gold,  mercury,  and  platinum.  The 
gold  is  first  precipitated  by  oxalic  acid,  and,  after  separating  it, 
magnesium  is  added  to  the  filtrate ;  a  grey  precipitate  can  only  be 
mercury,  a  black  precipitate  insoluble  in  nitric  acid  is  platinum, 
whilst  a  black  precipitate  soluble  in  nitric  acid  shows  that  both 
platinum  and  mercury  are  present.  W.  J.  P. 

Separation  of  Palladium  from  Platinum.  By  Paul  Cohn  and 
Franz  Fleissner  {Monatsh.,  1896,  17,  361— 364).— The  solution  of 
the  two  metals  in  aqua  regia  is  repeatedly  evaporated  with  water  in 
order  to  eliminate  nitric  acid,  and  again  with  about  10  c.c.  of  a  10  per 
cent,  solution  of  ammonium  chloride.  The  residue  is  then  warmed  with  a 
fewdrops  of  water, and  covered  with  a  30  per  cent,  solution  of  ammonium 
chloride,  when  ammonium  platinochloride  is  gradually  precipitated, 
this  is  separated  by  filtration,  and  washed,  first  with  a  solution  of 
ammonium  chloride  and  then  with  alcohol,  and  is  finally  transferred 
to  a  platinum  crucible  and  heated  to  redness.  The  palladium  chloride 
present  in  the  filtrate  is  mixed  with  fairly  strong  nitric  acid,  and  the 
whole  evaporated  on  the  water  bath,  when  a  beautifully  crystalline  red 
precipitate  is  formed  ;  this  is  collected,  and  washed  with  a  strong  solu- 
tion of  ammonium  chloride  to  which  a  few  drops  of  nitric  acid  have 
been  added.  The  precipitate  consists  of  ammonium  palladiochloridey 
Pd(NH ^^^^6  >  ^^  insufficient  nitric  acid  has  been  used,  a  brown  basic 
salt  is  obtained  instead. 

The  red  ammonium  palladiochloride  is  sparingly  soluble  in  cold 
water,  and  is  decomposed  by  warm  water,  with  production  of 
ammonium  palladious  chloride,  (NH4)2PdCl4 ;  even  in  the  cold  so- 
lution, a  slow  decomposition  takes  place.  It  may  be  used  for  the 
estimation  of  palladium,  being  decomposed  when  heated  in  an  atmo- 
sphere of  coal-gas,  leaving  a  residue  of  palladium.  A  series  of  ex- 
periments have  served  to  show  that,  by  observing  the  above  conditions, 
the  amounts  of  platinum  and  palladium  in  a  mixture  of  their  chlorides 
may  be  accurately  estimated.  A.  L. 

Technical  Analysis  of  Asphaltum.  By  Laura  A.  Linton  {J. 
Amer.  Chem.  Soc.  1896,  18,  275 — 279). — The  author  gives  a  few  more 
instructions  as  to  the  assay  of  asphaltum  (Abstr.,  1895,  ii,  333).  In 
estimating  the  moisture,  the  temperature  should  not  exceed  50°,  and 
the  drying  is  best  effected  by  heating  the  sample  in  a  current  of  dry 
air  \  the  dried  sample  is  then  tested  as  directed. 

It  is  now  recommended  to  fraction  the  asphaltene  by  estimating  the 
portion  soluble  in  boiling  turpentine  and  that  soluble  in  chloroform 
only.  After  removing  the  petrolene,  the  residue  on  the  filter  is 
digested  in  boiling  turpentine  until  the  filtrate  is  colourless  ;  the  filter 
is  then  washed  with  alcohol  and  dried  at  100°.  If  a  black  semi-liquid 
substance  separates  from  the  mass,  the  extraction  with  turpentine 
should  be  repeated  ;  the  residue  on  the  filter  is  finally  exhausted  with 
chloroform  to  remove  the  portion  undissolved  by  the  turpentine. 
"  Aged  "  varieties  of  asphaltum  contain  a  larger  proportion  of  asphal- 
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tene,  but  the  fraction  soluble  in  turpentine  is  smaller,  whilst  that 
soluble  in  chloroform  is  larger.  L.  de  K. 

Estimation  of  Glucose  in  Urine.  By  B.  A.  van  Ketel  {Zeit. 
physiol.  Chem.,  1896,  22,  278— 280).— The  method  originally  used  in 
the  estimation  of  sugar  in  milk  may  also  be  used  for  the  estimation  of 
sugar  in  urine  which  is  also  rich  in  uric  acid,  or  contains  proteid  or 
blood.  To  50  c.c.  of  the  liquid,  4  c.c.  of  liquid  phenol  and  10  c.c.  of 
a  10  per  cent,  aqueous  solution  of  lead  acetate  are  added,  and  the 
mixture  shaken  and  filtered.  The  filtrate,  to  which  are  added  the 
washings  of  the  filter,  the  whole  being  brought  up  to  100  c.c,  can 
then  be  examined  for  sugar  by  the  polarimeter,  or  after  removal  of 
the  lead,  and  dilution,  by  means  of  Fehling's  solution.  Osazone 
crystals  can  also  be  prepared.  W.  D.  H. 

Estimation  of  Sugar  in  Blood.  By  Frederick  W.  Pavy  {Ptog. 
Physiol.  Soc,  1896,  7 — 10.) — The  importance  of  the  estimation  of 
sugar  in  blood  correctly  is  obvious.  The  difficulties  of  the  analysis 
are  great,  because  the  proteids  present  must  first  be  got  rid  of  by  pre- 
cipitation in  a  form  that  lends  itself  to  thorough  washing.  The 
author's  alcohol  method  still  holds ;  but  the  last  traces  of  proteid  in 
the  alcoholic  extract  are  best  got  rid  of  by  boiling  with  hydrated 
alumina.  W.  I).  H. 

Polarimetric  Estimation  of  Milk  Sugar  In  Human  Milk.  By 
Paul  Thibault  {J.  Pharm.,  1896  [6],  4,  5— 10.)— In  the  analysis  of 
cows'  milk,  acetates  of  lead  or  mercury,  or  sodium  metaphosphate  may 
be  used  to  precipitate  the  proteids  and  fat.  In  dealing  with  human 
milk,  however,  these  reagents  do  not  give  a  liquid  clear  enough  for 
optical  examination.  The  author  finds  that  a  solution,  containing,  in 
1  litre,  10  grams  of  picric  acid  and  25  c.c.  of  glacial  acetic  acid, 
when  added  to  an  equal  volume  of  human  milk  gives,  after  filtration, 
a  perfectly  clear  liquid,  in  which  the  milk  sugar  can  be  easily  esti- 
mated by  the  optical  method.  A  method  is  also  given  for  the  deter- 
mination of  the  volume  occupied  by  the  fats,  &c.,  previously  separated. 
(Compare  Wiley  and  Ewell,  Abstr.,  1896,  ii,  628.)  M.  W.  T. 

Gravimetric  Estimation  of  Sugars,  especially  of  Maltose,  by 
means  of  Fehling's  Solution.  By  Hartog  Elion  {Rec.  Trav. 
Chim.j  1896,  15,  116 — 122). — In  the  estimation  of  sugars  by  Fehling's 
solution,  it  is  always  advisable  to  oxidise  the  cuprous  oxide  to  cupric 
before  reducing  it  in  a  current  of  hydrogen.  (Compare  Abstr.,  1891, 
368.) 

Another  error  in  the  estimation  is  caused  by  the  action  of  the  alkali 
on  the  asbestos  filter  ;  this  error  may  be  eliminated  to  a  large  extent 
by  taking  the  mean  weight  of  the  filter  before  and  after  the  experi- 
ment. 

A  third  error,  due  to  a  secondary  decomposition  of  the  Fehling 
solution,  may  be  eliminated  by  making  a  blank  experiment,  using  an 
equal  quantity  of  water  instead  of  the  sugar  solution. 
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The  author  finds  that  in  the  case  of  maltose  the  TehliDg's  solution 
is  reduced  at  the  end  of  2  mins.,  so  that  longer  boiling  is  unnecessary. 

J.  J.  S. 

Rapid  Process  for  the  Detection  of  Formaldehyde  in  Milk. 
By  Georges  Deniges  (/.  Pharm.,  1896,  [6],  4,  193— 195).— Ten  c.c.  of 
milk  is  diluted  with  water  and,  after  the  addition  of  two  or  three  drops 
of  acetic  acid  and  some  potassio-mercuric  iodide,  the  solution  is  filtered. 
One  c.c.  of  Schiii's  reagent  (magenta  decolorised  by  sulphurous  acid) 
is  then  added,  and,  after  10  mins.,  2  c.c.  of  hydrochloric  acid.  The 
amount  of  formaldehyde  present  is  indicated  by  the  depth  of  the  violet 
colour  produced.  M.  W.  T. 

Estimation  of  Hydrocyanic  Acid  in  Ofl3.cinal  Waters.  By 
Carl  Glijcksmann  {Chem.  Centr.,  1896,  i,  329;  ivom Pharm.  Post.,  28, 
569 — 570). — The  author  has  not  succeeded  in  getting  trustworthy 
results  by  Mohr's  copper  sulphate  process,  the  end  reaction  being  very 
uncertain.     Other  investigators  also  condemn  the  method. 

L.  DE  K. 

Palmarosa  Oil.  By  Eduard  Gildemeisteb  and  Karl  Stephan 
{Arch.  Pharm.,  1896,  234,  321— 330).— See  this  vol.,  i,  81. 

Estimation  of  the  Constituents  of  a  Mixture  of  Primary, 
Secondary  and  Tertiary  Amines  of  the  same  Radicle.  By 
Charles  Gassmann  {Compt.  rend.,  1896,  123,  313— 315).— The  method 
described  was  worked  out  with  special  reference  to  the  ethylenediamines. 
The  dried  mixture  is  dissolved  in  a  definite  quantity  of  water,  and  an 
aliquot  part  is  titrated  with  normal  hydrochloric  acid,  using  phenol- 
phthalein  as  indicator.  An  equal  volume  is  then  mixed  with  one  and 
a  half  times  the  volume  of  normal  hydrochloric  acid  indicated  by  the 
first  experiment,  diluted  with  twice  its  volume  of  alcohol,  cooled  with 
ice,  and  titrated  with  normal  sodium  nitrite  solution,  using  starch 
paste  and  potassium  iodide  as  indicator. 

If  Mx,  My,  and  Mz  are  the  respective  molecular  weights  of  the 
mono-,  di-  and  tri-amines,  A  the  weight  of  the  mixture  taken,  B  the 
number  of  c.c.  of  normal  acid,  and  C  the  number  of  c.c.  of  normal 
nitrite  solution  required  by  A,  then  x,  y,  and  z,  the  respective  quanti- 
ties of  the  mono-,  di-,  and  tri-amines  present  in  A  are  given  by  the 
equations. 

X  =  [(My  -  Mz)C  +  (BMz  -  1000A)]Mx 

1000(My  -  Mx) 
y  =  [lOOOA  -  BMz  -f-  C(Mz  -  Mx)]My 
rOOO(My  -  Mx) 

z  =  (B  -  C)Mz. 
1000 

For  the  ethylenediamines  Mx  =  59-56,  My  =  85'90andMz  =  111-84: 
and  the  equations  become 

VOL.    LXXIL    ii.  6 


82  ABSTRACTS   OF   CHEMICAL   PAPERS. 

X  =  0-12706B  -  (2-27216A  +  0-02947C) 
y  =  3-3114A  -  0-18517B  +  0-0859C 
z  =  0-05592(B-O). 

The  results  are  accurate  to  0-33  to  0*5  per  cent.  C.  H.  B. 

Qualitative  Examination  of  Acetanilide.  By  Charles  Platt 
{J.  Amer.  Chem.  Soc,  1896,  18,  142 — 146). — The  following  tests  are 
recommended  :  strong  cold  nitric  acid  gives  a  colourless  solution  which 
on  gentle  heating  turns  first  yellow  and  then  brownish-red,  evolving 
oxides  of  nitrogen.  The  cold  solution  also  gradually  assumes  a  brown 
colour,  and  deposits  red,  acicular  crystals  having  an  odour  of  nitro- 
benzene. If  the  nitric  acid  solution  is  rapidly  evaporated  to  dryness, 
an  oily  residue  of  decided  odour  is  left,  but  on  slow  evaporation  a 
crystalline  residue  of  slight  odour  is  obtained.  Dilute  nitric  acid 
dissolves  the  acetanilide  in  the  cold  with  separation  of  oily  globules  ; 
and  this  solution,  on  slow  evaporation,  gives  a  brown  residue  with 
slight  purplish  tint.  When  boiled  with  the  dilute  acid,  a  colourless 
solution  is  obtained,  and  pungent  fumes  are  evolved. 

Strong  sulphuric  acid  dissolves  the  compound  yielding  a  colourless 
liquid  which  is  not  affected  by  boiling.  The  cold  solution  gradually 
acquires  a  pink  or  even  brown  colour,  gradually  changing  to  orange 
when  viewed  by  reflected  light ;  subsequently,  tufts  of  delicate  acicular 
crystals  appear,  and  the  liquid  becomes  colourless. 

Sulphuric  acid  and  potassium  dichromate  give  a  dark  green  solution. 
If  the  solution  of  the  compound  in  strong  sulphuric  acid  is  diluted 
before  adding  the  chromate,  no  reaction  is  at  first  obtained,  but 
gradually  a  reddish-brown  colour  is  developed,  changing  to  a  dark 
olive-green. 

Hydrochloric  acid,  alone  or  in  conjunction  with  potassium  dichro- 
mate, gives  no  marked  reaction,  but  if  the  compound  is  dissolved  in 
hydrochloric  acid  and  then  mixed  with  a  weak  solution  of  chromic 
acid  a  dark  green  coloration  is  finally  observed.  Aqueous  potash 
produces  a  blue  precipitate  in  this  solution. 

Bromine  water  added  to  the  hydrochloric  acid  solution  yields  a 
heavy  yellowish  precipitate  of  bromaniline ;  chlorine  water,  or  a  solu- 
tion of  bleaching  powder,  yields,  however,  no  precipitate  but  gives  a 
dark  blue  coloration  which  soon  fades.  If,  before  adding  the  bleaching 
powder,  a  few  c.c.  of  a  saturated  solution  of  phenol  is  added,  a  brownish 
red  colour  is  produced  which  turns  blue  on  adding  ammonia. 

Aqueous  potash  liberates  aniline,  and  if  chloroform  is  also  added,  the 
mixture  on  heating  gives  the  characteristic  isonitrile  reaction. 

Sulphuric  acid  and  sodium  nitrite  produce  a  fine  red  colouration. 

Ferric  chloride  gives  no  reaction.  Zinc  chloride  at  a  temperature  of 
270°  causes  the  formation  of  a  small  quantity  of  flavaniline,  a  yellow 
substance  with  a  green  fluorescence.  After  acetanilide  has  been  boiled 
with  dilute  nitric  acid  and  potassium  nitrite,  the  liquid  turns  deep 
red  on  boiling  it  with  Plugge's  reagent  (a  solution  of  mercurous 
nitrate  containing  nitrous  acid).  By  means  of  these  tests,  acetanilide 
may  be  distinguished  from  antipyrine  and  phenacetine.  Antypyrine 
also  differs  from  acetanilide  in  being  precipitated  by  mercuric  chloride. 

L.  DE  K. 
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Estimation  of  Caflfeine.  By  Moses  Gomberg  {J.  Amer.  Chem. 
Soc,  1896,  18,  331— 342).— See  this  vol.,  i,  129. 

Estimation  of  Caffeine.  By  Georges  {J.  Pharm.,  1896  [6],  4, 
58 — 59). — 0"5  gram  of  the  finely  powdered  sample  is  mixed  with  fine 
sand,  and  thoroughly  extracted  with  a  1  per  cent,  solution  of  sodium 
salicylate.  The  liquid  is  evaporated  to  about  50  c.c,  and  then  shaken 
with  chloroform ;  on  evaporating  the  chloroform,  the  caffeine  is  left 
in  a  state  of  purity.  M.  W.  T. 

Estimation  of  Caffeine  in  Tea.  By  Marius  L.  Q.  van  Ledden 
HuLSEBOSCH  {Chem.  Centr.^  1896,  i,  332  ;  from  Pharm.  Centr.,  36, 
742). — Five  grams  of  dry  powdered  tea  is  mixed  with  1  gram  of 
calcium  hydroxide  and  heated  with  100  c.c.  of  water  on  the  water  bath 
for  3  hours.  After  restoring  the  loss  caused  by  the  evaporation, 
the  liquid  is  filtered  and  50  c.c.  of  it  is  mixed  with  0*5  gram  of  sodium 
carbonate.  After  filtering  and  evaporating  the  liquid  to  about  15  c.c, 
it  is  introduced  into  an  extractor  and  submitted  to  the  action  of  ether 
for  3  hours  ;  the  ethereal  solution  on  evaporation  leaves  pure  caffeine. 
The  author  thinks  the  process  may  be  applied  to  coffee,  cocoa  and  kola. 

L.  DE  K. 

Testing  Quinine.  By  Melchoir  Kubli  {CJiem.  Centr.y  1896,  i, 
224 — 225  ;  from  Pharm.  Ze'it.  Puss.,  34). — The  author  (compare  Abstr., 
1896,  ii,  550)  proposes  another  test  for  the  purity  of  quinine  sulphate, 
based  on  the  following  interesting  reaction.  When  a  neutral  solution 
of  quinine  sulphate  is  precipitated  by  means  of  sodium  carbonate,  the 
liquid  becomes  clear  again  on  adding  solution  of  sodium  hydrogen 
carbonate  ;  but  on  passing  a  current  of  carbonic  anhydride,  the  quinine 
is  precipitated  as  normal  carbonate,  the  volume  of  which  may  be 
measured  in  a  graduated  tube. 

The  presence  of  the  salts  of  other  cinchona  alkaloids  (hydroquinine 
excepted)  exercises  a  remarkable  influence  on  the  volume  of  the  pre- 
cipitate, also  on  its  appearance.     Several  examples  are  given. 

L.  DE   K. 

Estimation  of  Quinine  Salts  by  Means  of  Sodium  Nitro- 
prusside.  By  I.  G.  Kramers  (i?6c.  Trav.  Chim.,  1896,  15,  138—147).— 
On  the  addition  of  a  solution  of  sodium  nitroprusside  to  a  solution  of 
a  neutral  salt  of  quinine,  small  tarry  drops  separate,  w  hich  collect  on 
the  sides  and  bottom  of  the  vessel,  and  then  gradually  change  to 
salmon-coloured  needles.  A  dilute  solution  of  quinine  (1  in  100),  when 
heated  to  80°  and  then  treated  with  the  nitroprusside,  yields  no 
permanent  precipitate  at  first,  but  on  keeping  at  the  same  temperature 
for  some  time  the  salmon-coloured  needles  separate,  and  on  cooling 
more  crystals  are  formed,  but  no  tarry  matter.  These  needles  have 
the  composition  (C2oH24N202)4,  Fe2(CN)io(NO)2H4 -f  HgO.  They  are 
insoluble  in  ether  and  benzene,  sparingly  soluble  in  cold  alcohol,  more 
readily  in  hot.  They  melt  and  decompose  at  177 — 185°,  and  at  the 
same  time  become  blue.  The  moist  crystals  also  turn  blue  when 
exposed  to  bright  sunlight  or  when  heated  above  105°,  and  they  are 
only  slightly  hygroscopic. 
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The  only  other  alkaloid  which  gives  a  similar  sparingly  soluble 
compound  with  sodium  nitroprusside  is  hydroquinine. 

1*07  milligram  of  cinchonidine,  1*62  of  quinidine,  2-68  of  cinchonine, 
and  5*74  of  homocinchonidine  in  1  c.c.  solution  yield  no  crystalline 
precipitates.  The  method  can  therefore  be  made  use  of  for  testing  the 
purity  of  quinine  salts.  The  quinine  is  precipitated  by  means  of  the 
nitroprusside,  and  a  few  drops  of  ammonia  are  added  to  the  filtrate,, 
when,  if  the  salt  is  pure,  no  precipitate  will  be  formed.  J.  J.  S. 

Estimation  of  the  Alkaloids  in  Nux  Vomica.  By  C.  C.  Keller 
{CJiem.  Centr.,  1896,  i,  228 ;  from  Schweitz,  Woch.  Chem.  Plmrm.,  33, 
452). — Twelve  grams  of  the  powdered  beans  is  introduced  into  a  200  c.c. 
flask  and  80  grams  of  ether  and  40  grams  of  chloroform  are  added ;  after 
half  an  hour  10  c.c.  of  10  per  cent,  ammonia  is  added,  and  the  whole 
is  shaken  at  intervals  for  half  an  hour.  After  adding  15 — 20  c.c.  of 
water  and  thoroughly  shaking,  100  c.c.  of  the  ethereal  mixture  is 
poured  oil  into  a  separating  funnel  and  shaken  with  50  c.c.  of  0*5  per 
cent,  hydrochloric  acid,  the  shaking  being  repeated  with  another 
25  c.c.  The  acid  liquid  is  drawn  off,  and  after  adding  excess  of  ammonia,, 
it  is  agitated  thrice  with  30  c.c.  of  chloroform  mixed  with  10  c.c.  of 
ether.  This,  on  evaporation,  yields  the  alkaloids  from  10  grams  of 
the  beans.  L.  de  K. 

Separation  of  the  Proteids  of  Milk.  By  A.  Schlossmann  {Zeit^ 
physiol  Chem.,  1896,  22,  197— 226).— See  this  vol.,  ii,  62. 

Estimation  of  Albumin  in  Urine.  By  Georges  {J.  PJmrm.y 
1896  [6],  4,  108— 110).— Mercier  {J.  Pharm.,  [6],  515)  has  shown 
that  in  order  to  obtain  accurate  results  the  urine  should  be  diluted 
with  water,  so  that  the  quantity  taken  for  analysis  does  not  contain 
more  than  0*1  gram  of  albumin.  When  much  water  has  been  added, 
the  albumin  shows  a  tendency  to  redissolve ;  this  the  author  proves 
experimentally  to  be  due  to  the  dilution  of  the  salts  present  in  the 
urine. 

He  suggests  a  method  of  analysis  in  which  a  saturated  solution  of 
magnesium  sulphate  is  used  as  a  precipitant.  M.  W.  T. 

New  Process  for  Estimating  Albumin  in  Urine.  By  E. 
RiEGLER  {Cliem.  Centr.,  1895,  i.,  332  ;  from  Wien.  Med.  Bl.,  1895, 
761). — Ten  grams  of  asaprol  is  dissolved  in  100  c.c.  of  water,  and  10  c.c. 
of  hydrochloric  acid  and  5  c.c.  of  this  solution  are  added  to  50  c.c.  of 
urine,  and  the  whole  heated  to  60°.  The  precipitate  is  collected,, 
washed  with  about  150  c.c.  of  water,  pressed  dry  between  filter-paper, 
and  finally  dissolved  in  25  c.c.  of  N/10  potash.  The  difference  in  the 
refractive  index  of  this  solution  and  that  of  the  potash  by  itself  serves 
as  a  measure  for  the  estimation  of  the  albumin.  Divided  by  540,  the 
amount  of  albumin  in  50  c.c.  of  urine  is  obtained.  If  the  urine  is  rich 
in  albumin,  a  smaller  quantity  must  be  taken ;  if  poor,  a  larger 
amount.     (Compare  Abstr.,  1895,  ii,  542.)  L.  de  K. 
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Refraction  and  Density.  By  Isidor  Traube  {Ber.,  1896,  29, 
2732— 2742).— The  expression  V„i  =  mjd  =  l,nC  +  Gov  =  %nC  + 
25-9  (see  Abstr.,  1896,  ii,  235)  was  termed  by  Kopp  the  apparent 
molecular  volume,  but  the  author  prefers  to  call  it  the  molecular 
vibration  volume  ;  it  is  composed  of  the  true  molecular  volume  ^nC, 
which  the  author  terms  the  atomic  nucleus  volume,  and  the  molecular 
covolume  Cov.  The  values  of  V,,,  are  obtained  from  density  determi- 
nation, whilst  an  expression  for  the  value  of  %iC  is  given  by  the 
Clausius-Mosotti  theory  of  dielectrica ;  if  v  is  the  actual  volume  occu- 
pied by  spherical  molecules,  k  the  dielectricity  constant,  and  /x  the 
refractive  index  for  infinite  wave-length, 

v  =  {k-  \)l{k  +  2)  =  (^2  -  l)/(^2  +  2), 

the  fraction  of  unit  space  actually  occupied  by  a  molecule  is  ^nC/V^i, 
and  it  should  be  proportional  to  (/x^  -  l)/(/>i2  +  2)  if  the  argument 
be  valid.  The  values  of  %nC  {/x^  +  2)/V,^  (/x2  _  1)  have  been  cal- 
culated for  a  long  series  of  saturated  organic  compounds,  and  are  con- 
stant within  very  narrow  limits,  the  mean  values  being  3*53  for 
Cauchy's  constant  A,  3-44  for  the  D  line,  and  3*460  for  H„  ;  the  values 
of  %nG  are  calculated  from  the  atomic  nucleus  volumes  C  =  9'99,H  =  3*1, 
and  0  =  55.  Consequently,  the  vibration  volumes  of  the  atoms  calcu- 
lated from  molecular  weight  and  density  are  equal  to  the  atomic  nucleus 
volumes  or  atomic  refractions  multiplied  by  constants  which  vary 
within  narrow  limits  with  the  wave-length  of  the  light. 

The  quantity  /x  -  1  is  the  ''  loss  of  time  "  experienced  by  a  ray  in 
traversing  a  thickness  of  the  substance,  instead  of  an  equally  wide 
vacuous  space  which  is  traversed  in  unit  time.  The  loss  of  time  is 
also  very  strictly  proportional  to  that  fraction  of  the  space  filled  by  a 
substance  which  represents  the  molecular  nucleus  volume,  so  that 
'ZnCjYm  (/^t-l)  is  practically  constant;  this  quantity  has  the  mean 
values  2*086  for  H„,  and  2*073  for  D,  and  knowing  the  density  of  a 
given  substance,  it  is  possible  to  calculate  with  fair  approximation  the 
refractive  indices  for  these  rays.  It  is  evident  that  the  two  above 
expressions  involving  ^nC,  Y»i  and  functions  of  /x,  are  independent  of 
the  temperature. 

On  dividing  the  atomic  vibration  volumes  stated  above  by  2*086  or 
3*460,  the  atomic  refractions  for  H„  of  the  corresponding  atoms  for 
the  Gladstone,  or  the  Lorenz  and  Lorentz,  formula  respectively  are 
obtained  ;  the  numbers  thus  got  for  the  simple  formula  agree  more 
closely  with  the  numbers  in  use  than  do  those  for  the  theoretical 
formula.  By  applying  the  formula  %nG  {fji?  +  2)IYm{t^'^  -  1)  to  unsatu- 
rated compounds,  it  is  possible  to  calculate  the  increments  of  mole- 
cular refraction  due  to  double  linkings  between  the  carbon  atoms  with 
very  fair  approximation.  W.  J.  P. 

Action   of  Light   on   Dyed  Colours.     Report  of  British  Asso- 
ciation Committee,  Section  B,  Liverpool,  1896  (Ghem,  News^  1896,  74, 
VOL.  LXXII.  ii.  7 
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205 — 207,  218). — The  report  refers  to  blue  and  green  colouring  matters 
on  wool  and  silk  exposed  to  light  under  glass  with  free  access  of  air 
and  moisture,  and  examined  by  comparison  with  standards  at  various 
intervals ;  a  very  large  number  of  samples  were  examined  and  the 
general  results  are  tabulated  under  five  classes  : — I,  Yery  Fugitive  ; 
II,  Fugitive ;  III,  Moderately  Fast ;  IV,  Fast,  and  V,  Yery  Fast 
Colours.    Interesting  comments  and  notes  are  also  given.      D.  A.  L. 

Cadmium  Standard  Cell.  By  Wilhelm  Jaeger  and  R.  Wachs- 
MUTH  (Ann.  Phys.  Chem.,  1896,  [2],  69,  575— 591).— The  use  of  cad- 
mium in  place  of  zinc  for  the  construction  of  standard  cells  of  the 
Clark  type  has  been  proposed  on  account  of  the  reduction  that  is  thus 
attained  in  the  temperature  coefficient  of  the  cell.  The  authors  have 
submitted  this  point  to  further  investigation,  and  have  also  ascertained 
the  ratio  of  the  E.M.F.  of  the  cadmium  cell  to  that  of  the  Clark  cell, 
and  the  influence  of  impurities  and  of  time  on  the  constancy  of  the 
cadmium  cell.  The  cell  is  best  made  of  the  usual  H  pattern,  with 
electrolytically  amalgamated  platinum  electrodes  sealed  through  the 
glass.  In  place  of  pure  cadmium,  an  amalgam  of  1  part  by  weight  of 
cadmium  to  6  parts  of  mercury  is  used  (m,  p.  60°).  The  mercurous 
sulphate  is  mixed  with  crystals  and  a  concentrated  solution  of  cad- 
mium sulphate  and  some  mercury  to  a  thick  paste,  and  this  paste 
is  placed  over  the  mercury  of  the  positive  pole.  The  negative*,  pole 
(ICd  :  6Hg)  is  covered  with  a  layer  of  cadmium  sulphate  crystals, 
and  the  rest  of  the  cell  is  then  filled  with  a  concentrated  solution  of 
cadmium  sulphate.  The  E.M.F.  of  this  cell  at  20°  is  1-019  volt. 
The  change  in  E.M.F.  with  change  in  temperature  between  5°  and 
25°  is  expressed  by  the  equation 

Ef  =  E20  -  3-8  X  10-5  (^  ^20)- 0-065  X  10-5  («- 20)2, 

and  is,  therefore,  for  1°,  only  about  yx^^-g-  per  cent.  In  the  effect  of  the 
influence  of  impurities  and  in  durability,  the  cadmium  cell  was  found 
to  be  in  no  way  inferior  to  the  Clark  cell.  H.  C. 

Heat  of  Formation  of  Lithium  Hydride.  By  Antoine  Guntz 
{Compt.  rend.,  1896,  123,  694—696.  Compare  Abstr.,  1896,  ii,  359). 
— The  heat  of  formation  of  lithium  hydride  was  calculated  from  the 
heats  of  dissolution  of  the  hydride  and  of  the  metal  itself  in  water. 

Heat  of  dissolution  of  lithium  hydride  in  water  at  18°=  -t-3r6  Cal. 

Heat  of  dissolution  of  lithium  in  water  at  18°=  +53-2  Cal. 

Therefore,  Li  solid +  H  gas  =  LiH  solid  =  +21  6  Cal.,  a  number 
which  explains  the  stability  of  the  compound. 

The  fact  that  the  above  value  for  the  heat  of  dissolution  of  lithium 
in  water  is  much  greater  than  that  obtained  by  Thomsen,  namely, 
+  49*08  Cal.,  is  attributed  by  the  author  to  the  much  greater  purity  of 
the  metal  used  by  him.  The  heats  of  formation  of  lithium  compounds 
deduced  from  Thomsen's  number  are  accordingly  too  low.  Lithium 
hydride  melts  at  680°,  at  which  temperature  its  tension  of  dissociation 
is  about  27  mm.  At  ordinary  temperatures,  dry  chlorine  has  no 
action  on  it ;  when  heated  in  a  current  of  that  gas  to  a  dull  red  heat, 
it  burns,   giving  lithium  chloride  and  hydrogen  chloride.     At  a  red 
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heat,  hydrogen   chloride  acts   on   it,   forming   lithium   chloride   and 
hydrogen. 

It  reacts  slowly  with  absolute  alcohol,  but  is  without  action  on  dry 
benzene,  toluene,  or  petroleum,  at  ordinary  temperatures.  Lithium 
hydride  differs  markedly  in  its  properties  from  the  hydrides  of  sodium 
and  potassium.  A.  C.  C. 

Thermocheniistry  of  Cyanamide.  By  Paul  Lemoult  {Compt. 
rend.f  1896,  123,  559 — 562). — The  cyanamide  used  was  prepared  by 
the  action  of  mercuric  oxide  on  thiocarbamide,  and  its  molecular 
weight  was  determined  by  cryometric  observations  on  its  solution  in 
acetic  acid.  Combustion  in  the  calorimetric  bomb  gives  4090  Cal.  as 
the  heat  of  combustion  of  1  gram  ;  the  molecular  heat  of  combustion 
is,  therefore,  171'78  Cal.  at  const,  vol.,  and  171 '5  Cal.  at  const, 
pressure,  the  heats  of  formation  from  its  elements  being  -  8*4  Cal.  and 
-  8*2  Cal.  respectively.  Its  heat  of  dissolution  in  water  is  —  3 "5 9 
Cal.,  and  hence  its  heat  of  formation  in  solution  is  -  12*0  Cal.,  a  result 
which  explains  the  greater  stability  of  the  compound  when  in  the 
solid  state. 

From  these  data,  it  follows  that  the  action  of  mercuric  oxide  on 
thiocarbamide  develops  +25*2  Cal.,  whilst  the  conversion  of  cyanamide 
in  dilute  solution  into  carbamide  would  develop  +20*2  Cal. 

The  addition  of  dilute  acids  to  solutions  of  cyanamide  causes  no 
thermal  disturbance,  but  the  heat  of  neutralisation  by  potassium  hy- 
droxide (one  molecular  proportion)  is  +3'79  Cal,,  and  by  sodium  hy- 
droxide +  3*6  Cal.  In  either  case,  the  addition  of  a  second  molecular 
proportion  of  alkali  causes  a  slight  development  of  heat,  but  a  third 
proportion  has  no  effect.  The  heat  of  neutralisation  by  ammonia  is 
-f- 1*38  Cal.  It  follows  that  in  aqueous  solution  cyanamide  behaves  as 
an  acid,  the  energy  of  the  acidic  function  being  comparable  with  that 
of  hydrocyanic  acid.  It  would  seem  also  that  there  is  a  difference 
between  the  functions  of  the  two  replaceable  atoms  of  hydrogen. 

C.  H.  B. 

Thermochemistry  of  Hexamethylenetetramine  and  its  Ni- 
troso-derivatives.  By  Marcel  Deli^ipine  {Compt.  rend.,  1896,  123, 
650 — 653). — The  heat  of  combustion  of  pure  hexamethylenetetramine, 
determined  by  burning  in  the  calorimetric  bomb,  is  1006*53  Cal. 
(const,  press.),  and  its  heat  of  formation  from  its  elements  -  26*73  Cal. 

Its  heat  of  dissolution  in  water  at  15°  (1  mol.  in  1*5  to  2*5  litres  of 
water)  is  4*8  Cal.,  from  which  the  heat  of  formation  of  dissolved  hexa- 
methyleneamine  is  -  21*93  Cal.  In  order  to  verify  the  accuracy  of  the 
latter  number,  it  was  employed  in  calculating  the  heat  of  formation  of 
hexamethylenetetramine  dinitrate,  and  the  result,  92*3  Cal.,  compared 
with  that  obtained  by  direct  experiment  -1- 92*94  Cal. 

It  is  incidentally  remarked  that  hexamethylenetetramine  dinitrate 
(47*37  per  cent.  HNOg)  gives,  on  combustion,  very  little  nitric  acid. 

First  Niti'oso-derivative,  (012) 5(^^)2^ ^t- — Heat  of  combustion  (const, 
press.)  =  872-28  Cal.,  from  which  its  heat  of  formation  (cryst.)  is  found 
to  be -55*78  Cal. 

Second  Mtroso-derivative,  (CB.2)JilSiO)^^  (compare  Abstr.,  1889,  33). 
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— Heat  of  combustion  (const,  press.)  =  745*96  Cal.,from  which  its  heat 
of  formation  is  found  to  be  -  91 '76  Cal. 

The  replacement,  therefore,  of  CHg  by  (N0)2  diminishes  consider- 
ably the  heat  of  formation  of  these  substances,  and  renders  it  strongly 
endothermic,  the  second^  substitution  producing  a  greater  diminution 
than  the  first.  The  nitroso-derivatives  are  much  less  stable  than  the 
base  itself.  A.  C.  C. 

Dependence  of  the  Dissociation  of  some  Acids  on  Tem- 
perature and  the  Heat  of  Dissociation.  By  Hans  Euler  (Zeits. 
2?h7/sikal  Chem.,  1896,  21,  257 — 271). — Determinations  of  the  con- 
ductivity were  made  by  Kohlrausch's  method  in  the  case  of  benzoic, 
toluic,  salicylic,  metahydroxybenzoic,  ortho-  and  meta-nitrobenzoic,  and 
dichloracetic  acids,  at  various  temperatures  between  10°  and  50°,  and 
at  various  dilutions.  Interpolation  formulae  were  calculated  which, 
in  almost  all  cases,  except  with  the  sodium  salts,  were  of  the  form 
X=za  +  ht-  ct^,  indicating  the  occurrence  of  a  maximum  (compare  Jahn 
and  Schroder,  Abstr.,  1895,  ii,  203).  From  these  values,  the  dissocia- 
tion constants  are  calculated  at  the  different  dilutions  and  temperatures, 
the  values  from  the  different  dilutions  agreeing  satisfactorily  with  one 
another,  except  in  the  case  of  orthonitrobenzoic  acid  and  dichloracetic 
acid,  where,  however,  the  value  at  0°  was  undoubtedly  higher  than 
that  at  25°,  results  not  in  accord  with  those  of  Wildermann.  In  all 
cases,  the  dissociation  constant  is  a  function  of  the  temperature,  a 
maximum  occurring  for  benzoic  acid  at  about  35°,  and  for  metahydroxy- 
benzoic acid  at  about  28°.  For  orthotoluic  acid,  the  values  decrease 
continuously  as  the  temperature  rises,  but  increase  for  salicylic  and 
metanitroben zoic  acids.  Calculation  of  the  heat  of  dissociation  of  the 
acids  proved  it  to  invariably  increase  with  rise  of  temperature.  In  most 
cases,  it  is  at  first  negative,  the  temperature  at  which  zero  is  reached 
being  that  of  the  maximum  dissociation,  a  relation  indicated  by  the  expres- 
sion ^  =  0*50804  T'^.l/k.dk/dt.  from  which  the  values  are  calculated. 

L.  M.  J. 

The  Determination  of  Molecular  Weights.  IV.  By  Ernst  0. 
Beckmann  (Zeits.  physikal.  Cliem.,  1896,  21,  239 — 256). — The  paper 
contains  further  details  of  the  apparatus  and  methods  employed  by  the 
author.  An  electromagnetic  stirrer  is  described,  for  use  in  freezing 
point  determinations,  whereby  the  apparatus  can  be  kept  completely 
closed  and  the  entrance  of  moist  air  avoided,  an  important  precaution 
when  phenol  or  acetic  acid  are  employed  as  solvents.  A  form  of  boiling 
point  apparatus  is  described,  small  tetrahedra  of  platinum  foil  being 
recommended  for  the  prevention  of  bumping;  and  the  author  states 
that  in  the  Beckmann  thermometers  a  conical  junction  of  the  capillary 
tube  to  the  reservoir  is  necessary.  Experiments  are  recorded  indicating 
the  availability  of  the  apparatus  as  described,  aniline,  water,  chloro- 
form, ether,  ethylic  alcohol,  and  benzene  being  employed  as  solvents 
(comp.  Abstr.,  1895,  ii,   154,  382;  1896,  ii,  236).  L.  M.  J. 

Exact  Cryometry :  Apphcation  to  Sodium  Chloride  Solu- 
tions,    ^^  FRAN901S  M.  Raoult  [Comj^t.  rend.,  1896,  123,  475—478). 
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— The  author  has  made  several  series  of  determinations  of  the  freezing 
points  of  solutions  of  sodium  chloride,  using  the  apparatus  previously 
described  {Com'pt.  rend.^  1896,  122),  but  employing  ether  instead  of  car- 
bon bisulphide.  It  was  found  that  the  temperature  could  be  kept  constant 
to  0-1°  at  any  point  between  -  15°  and  the  surrounding  temperature 
for  several  hours.  In  the  following  table,  P  is  the  weight  of  salt  in 
100  grams  of  water ;  C,  the  apparent  reduction  when  the  converging 
temperature  is  3  5°  below  the  freezing  point :  C^3,  the  real  reduction 
when  the  converging  temperature  and  the  freezing  point  coincide. 

P  Cj  Co  Ci-Co  Co  X  0-002 

5-850  3-4435  3-4381  0.0054  0-0068 

2-859  1-6880  1-6839  0-0041  0-0034 

1-400  0-8286  0-8267  0-0019  0-0017 

0-690  0-4132  0-4111  0-0021  00008 

0-341  0-2107  0-2093  0-0014  0-0004 

0-176  0-1113  0-1111  0-0002  0-0002 

Cq  X  0-002  and  Cj — C^  are  practically  identical,  and  hence  C^ — 
Cq  =  Cq  X  0-002  or  Cj  =  Q^{\  +  0-002),  and  the  general  expression 
Cj  =  C,j{l  +  q)  previously  arrived  at  (q  having  always  a  very  small 
value)  is  experimentally  verified  for  sodium  chloride  solutions. 

The  real  and  apparent  molecular  reductions  can  be  calculated  from 
the  figures  in  the  table  ;  the  limiting  value  is  38-05  for  the  former  and 
37-88  for  the  latter.  The  curves,  with  the  observed  reductions  for 
abscissae  and  molecular  reductions  for  ordinates,  are  very  similar  in 
the  two  cases,  and  cut  the  axis  of  the  ordinates  at  practically  the  same 
point,  which  corresponds  with  the  limiting  molecular  reduction.  The 
experiments  with  sodium  chloride,  therefore,  confirm  the  author's  pre- 
vious conclusion  that  the  temperature  of  the  surroundings  has  no 
influence  on  the  laws  relating  to  the  reductions  of  the  freezing  point 
of  different  solutions  of  the  same  substance. 

The  real  molecular  reductions  given  in  the  table  correspond  to  a 
superfusion  of  0'5°,  and  the  absolute  values,  when  the  concentration  is 
not  altered  by  freezing,  are  obtained  by  multiplying  the  figures  by 
0-994.  The  limit  molecular  reduction  for  sodium  chloride  is  then 
found  to  be  37-82,  which  is  identical  with  that  requiring  complete 
ionisation. 

The  different  results  obtained  by  Ponsot  (Abstr.,  1896,  ii,  411, 
636)  are  attributable  to  insuflScient  agitation  of  the  liquid,  especially 
in  a  vertical  direction.  0.  H.  B. 

Exact  Cryometry  :  A  Correction.  By  FRANgois  M.  Raoult 
[Compt.  rend.,  1896,  123,  631 — 632). — After  some  reference  to  an 
earlier  paper  (preceding  abstract),  it  is  remarked  that,  in  the  deter- 
mination of  the  true  depression  of  the  freezing  point,  absence  of  radia- 
tion is  not  theoretically  necessary,  which  is  fortunate,  since  that 
condition  is  absolutely  incapable  of  realisation,  owing  to  the  develop- 
ment of  heat  produced  by  the  agitation  of  the  liquid.  A.  C.  C. 

Expansion  during  the  Dissolution  of  Ammonium  Salts  and 
of  Sodium  Thiosulphate.     By  Hugo   Schiff  and  U.   Monsacchi 
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{Zeits.  physikal.  Chem.,  1896,  21,  277 — 296). — The  expansion  occurring 
during  the  dissolution  of  ammoniacal  salts  was  first  determined, 
pyknometers-  of  25  c.c.  and  50  c.c.  capacity  being  employed.  In  the 
case  of  ammonium  nitrate,  the  expansion  (throughout  referred  to  100 
parts  of  the  mixed  constituents)  was  found  to  vary  from  4'0  for  a  63 
per  cent,  solution  to  0-179  for  a  4  per  cent.,  with  a  minimum  of  0*119 
at  7  per  cent.  As  the  expansion  may  be  due  to  a  dissociation  into 
ammonia  and  nitric  acid,  the  effect  of  dissolution  in  dilute  nitric  acid 
was  determined,  but  the  expansion  was  found  to  be  even  greater  than 
in  aqueous  solution,  a  result  also  obtained  by  dissolution  in  potassium 
nitrate  and  ammonium  chloride  solutions.  The  expansion  may  be 
fairly  well  calculated  by  assuming  that  a  saturated  solution  of  the 
ammonium  nitrate  is  first  formed,  and  then  mixed  with  a  solution 
containing  the  other  salt  and  the  remaining  water.  In  methylic 
alcohol,  however,  a  contraction  of  about  0-86  occurs  for  the  saturated 
solution  (14  per  cent.).  Ammonium  chloride  gave  an  expansion  of 
2'6  at  30  per  cent,  and  0*46  at  10  per  cent.,  that  of  ammonium  bromide 
being  in  each  case  slightly  lower.  In  the  case  of  ammonium  iodide, 
however,  contraction  occurs,  varying  from  1*4  at  60  per  cent,  to  0*035 
at  3  per  cent.,  and  is  greater  in  alcohol  than  in  water.  Hydroxy lamine 
hydrochloride  gave  an  anomalous  result,  contraction  first  occurring 
reaching  a  maximum  at  from  10  to  15  per  cent,  with  normal  volume  at 
28  per  cent.,  after  which  expansion  occurs,  whilst  in  the  case  of  hydra- 
zine hydrochloride  a  perfectly  regular  contraction  obtains.  Sodium 
thiosulphate  gave  results  very  similar  to  that  of  the  hydroxylamine 
salt,  the  maximum  contraction  occurring  at  40  per  cent,  and  zero  at  78 
per  cent.,  after  which  expansion  occurs,  the  values  being  not  quite 
concordant  with  those  of  Boisbaudran  (Abstr.,  1895,  ii,  486),  partly 
owing  to  the  latter  using  a  higher  sp.  gr.  for  the  solid  salt  (1'752) 
than  that  obtained  by  the  authors  (1'734).  L.  M.  J. 

La"ws  of  Irreversible  Processes.  By  Ladislaus  1^ at a^^o's  (Zeits. 
2:)hysiJial.  Chem.,  1896,  21,  193 — 217). — A  mathematical  paper,  unsuit- 
able for  abstraction,  in  which  the  author  deduces  expressions  for  the 
velocity  of  various  irreversible  processes,  such  as  diffusion,  heat  con- 
ductivity, dissipation  of  electrical  energy.  L.  M.  J. 

Relationship  of  the  Rate  of  Difiusion  to  the  Initial  Concen- 
tration of  Dilute  Solutions.  By  W.  Kawalki  {Ann.  phys.  Chem.^ 
1896,  [2],  59,  637 — 651). — Nernst  has  shown,  as  a  consequence  of  the 
dissociation  theory,  that  the  rate  of  diffusion  of  dissolved  substances 
should  alter  very  little  with  the  concentration  when  the  solutions 
reach  a  certain  degree  of  concentration.  In  former  experiments 
(Abstr.,  1894,  ii,  345),  the  author  found  that  with  very  small  initial 
concentrations  the  values  calculated  for  the  diffusion  coefficient  k  do 
not  correspond  with  one  another,  and  it  was  pointed  out  that  the  be- 
haviour was  probably  due  to  convection  currents.  Careful  experiments 
with  dilute  solutions  of  sodium  acetate  and  carbamide  have  since 
served  to  confirm  this  view  and  support  Nernst's  conclusions.  The 
diffusion  coefficient,  k^  for  dilute  alcoholic  solutions  was  also  deter- 
mined, and  the  ratio  k-^jk  found  for  sodium  acetate  =  2-19,  and  for 
carbamide  =  1-79.  H.  C. 
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Determination  of  Isosmotic  Concentrations.  By  Sven  G. 
Hedin  (Zeits.  physikaL  Chem.,  1896,  21,  272 — 276). — Chiefly  a  contro- 
versial paper  and  a  criticism  of  Koppe's  results  (Abstr.,  1895,  ii,  208). 
The  author  considers  that  errors  occur  in  Koppe's  work  owing  to  (1) 
the  use  of  salts  which  directly  affect  the  blood  corpuscles,  (2)  the  use 
of  standard  solutions  which  are  not  actually  isosmotic,  whilst,  further, 
he  considers  it  necessary  to  defibrinate  the  blood  employed. 

L.  M.  J. 

Explosive  Properties  of  Acetylene.  By  Marcellin  P.  E. 
Berthelot  and  Paul  Vieille  {Compt.  rend.,  1896,  123,  523 — 530). — 
When  acetylene  under  ordinary  pressure  is  subjected  to  the  action  of  an 
electric  spark,  a  red-hot  wire,  or  a  discharge  of  fulminate,  the  decom- 
position of  the  gas  does  not  extend  beyond  the  immediate  neighbour- 
hood of  the  source  of  decomposition,  but  under  pressure  the  results  are 
different,  and  when  the  pressure  exceeds  two  atmospheres  the  gas 
shows  the  ordinary  properties  of  explosive  mixtures.  Cinder  these 
conditions,  if  decomposition  is  produced  at  any  point  by  one  of  the 
methods  indicated,  it  very  rapidly  spreads  through  the  whole  mass  of 
the  gas,  which  is  thereby  resolved  into  hydrogen  and  bulky  pulverulent 
carbon.  Under  an  initial  pressure  of  21  kilos,  per  square  cm.,  the 
pressure  developed  by  the  decomposition  is  10  times  as  great,  and  the 
change  is  complete  in  0*018  of  a  second.  The  ratio  of  the  final  to  the 
initial  pressure  decreases,  and  the  time  required  for  complete  decom- 
position increases,  the  lower  the  pressure.  Even  with  an  initial  pres- 
sure of  21  kilos,  per  square  cm.,  the  rate  of  propagation  of  the  change 
is  much  below  the  velocity  of  the  explosive  wave  in  the  oxyhydrogen 
mixture.  The  calculated  temperature  of  decomposition  is  2750°,  and 
the  calculated  pressure  1 1  times  as  great  as  the  initial  pressure.  The 
observed  pressure  agrees  fairly  well  with  the  calculated. 

Liquefied  acetylene  decomposes  in  the  same  way  as  the  gas  ;  with  18 
grams  of  the  liquid  in  a  bomb  of  48*96  c.c.  capacity,  the  final  pressure 
was  5,564  kilos  per  square  cm.,  and  under  these  conditions  the  explo- 
sive force  is  nearly  equal  to  that  of  guncotton.  The  decomposition  of 
the  liquid  is,  however,  relatively  slow  when  excited  by  simple  ignition. 
When  the  bomb  contains  both  liquid  and  gas,  there  is  a  change  in  the 
curve  of  pressure  which  indicates  two  distinct  phases  of  the  explosion, 
one  most  probably  corresponding  with  the  decomposition  of  the  gaseous 
part,  and  the  other,  which  lasts  longer  and  raises  the  pressure  much 
higher,  to  the  decomposition  of  the  liquid  portion. 

Mere  shock,  such  as  is  caused  by  a  fall  from  a  considerable  height, 
seems  incapable  of  causing  the  explosion  of  either  compressed  or 
liquefied  acetylene.  If  the  vessel  breaks  there  is  still  no  explosion  in 
the  case  of  the  compressed  gas  ;  but  if  the  vessel  contains  liquid  acety- 
lene, the  fracture  is  followed  after  a  short  interval  by  an  explosion. 
The  latter,  moreover,  differs  essentially  from  the  explosive  decomposi- 
tion of  the  gas,  and  is  not  accompanied  by  the  separation  of  free 
carbon  ;  it  results  from  the  admixture  of  air  with  the  acetylene,  and 
the  ignition  of  this  mixture  by  sparks  that  result  from  the  friction  of 
the  breaking  metal. 

If,  however,  liquid  acetylene  is  decomposed  by  the  discharge  of  a 
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small  quantity  of  fulminate  contained  in  the  same  vessel,  violent  deto- 
nation takes  place,  and  the  fragments  of  the  vessel  have  the  appearance 
of  those  produced  by  a  true  explosion.  All  the  fragments  are  covered 
with  the  carbon  liberated  from  the  gas. 

In  the  action  of  small  quantities  of  water  on  excess  of  calcium  car- 
bide in  a  closed  vessel,  there  may  be  sufficient  local  elevation  of  tem- 
perature to  initiate  the  decomposition  of  the  whole  of  the  compressed 
gas.  This  local  elevation  of  temperature  may  also  produce  polymerides, 
which  are  themselves  endothermic.  Other  causes  of  dangerous  local 
heating  are  too  rapid  compression,  or  the  local  pressure  that  arises 
when  the  gas  is  allowed  to  escape  very  suddenly  from  a  vessel  in  which 
it  is  highly  compressed.  The  precautions  needed  to  prevent  accidents 
arising  from  these  causes  are  obvious.  C.  H.  B. 

Influence  of  Pressure  on  the  Inversion  Constants  of  some 
Acids.  By  0.  Stern  {Ann.  Phys.  Chem.,  1896,  [2],  69,  652—663).— 
The  change  in  the  conductivity  of  electrolytes  with  an  increase  in  the 
external  pressure  has  been  accounted  for  on  the  supposition  that  the 
rise  in  pressure  produced  an  increase  in  the  electrolytic  dissociation. 
Bbntgen  found,  however,  that  an  increase  in  the  pressure  does  not 
accelerate,  but  retards,  the  rate  of  inversion  of  cane  sugar  by  hydro- 
chloric acid.  The  author  has  extended  Rontgen's  observations,  and  finds 
that  the  rate  of  inversion  of  solutions  containing  23  grams  of  cane 
sugar  per  100  c.c,  and  varying  amounts  of  hydrochloric,  sulphuric,  or 
oxalic  acid,  is  always  reduced  when  the  external  pressure  is  increased 
from  1  to  500  atmospheres.  The  influence  of  the  pressure  on  the  rate 
of  inversion  is  smaller,  the  smaller  the  amount  of  acid  added.  If  the 
inversion  is  brought  about  by  phosphoric  or  acetic  acid,  the  reverse  is 
true,  as  pressure  here  increases  the  rate  of  inversion,  and  this  increase 
is  the  greater,  the  greater  the  amount  of  acid  added.  The  rate  of 
inversion  decreases  somewhat  as  the  concentration  of  the  sugar 
solutions  is  decreased,  but  the  change  in  the  rate  of  inversion  with  the 
pressure  remains  about  the  same.  A  rise  in  temperature  of  about  10° 
produces  a  very  marked  increase  in  the  rate  of  inversion,  but  here, 
again,  the  effect  of  an  increase  of  pressure  remains  about  the  same. 

H.  C. 

Crystal  Symmetry.  By  Viktor  von  Lang  (Zeits.  2^^tysikal. 
Chem.,  1896,  21,  218— 224).— The  author  draws  attention  to  the 
simple  method  which  he  used  many  years  ago  in  his  Lehrhuch  der 
Krystallographie  (Wien,  1866)  for  deducing  the  thirty-two  possible 
types  of  crystal  symmetry  from  fundamental  crystallographic  laws  ; 
the  argument  is  restated  and  its  simplicity  urged  in  favour  of  its  more 
general  use.  A  system  of  nomenclature  for  the  thirty-two  crystal 
systems  is  proposed,  which  has  the  advantage  over  many  others  that 
the  names  indicate  immediately  the  prominent  characteristics  of  the 
types  of  symmetry  they  are  intended  to  describe.  W.  J.  P. 

Atomic  Weights  of  the  Elements.  By  Delauney  (Campt.  rend., 
1896,  123,  600—603). — The  author  arranges  the  elements  in  four 
groups,  according  as  their  atomic  weights,  expressed   by  the  nearest 
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whole  numbers,  are  0  +  a  multiple  of  4,  1+a  multiple  of  4,  2  +  a 
multiple  of  4,  or  3  +  a  multiple  of  4.  The  first  group  is  the  largest, 
and  the  elements  in  it  can  be  arranged  in  three  columns,  the  successive 
members  in  each  of  which  differ  from  the  element  at  the  top  (C  (12), 
Ce  (92),  or  x  (172)  by  4,  8,  4,  4,  8,  4,  4,  4,  4,  24.  There  are  gaps  due 
to  undiscovered  elements  or  to  inaccurate  determinations  of  known 
elements.  The  next  largest  class  contains  elements  whose  atomic 
weights  are  3  +  a  multiple  of  4,  and  here  there  are  two  columns,  the 
successive  members  of  which  differ  from  the  first  in  the  same  way  as 
in  the  first  group,  but  only  three  known  elements  are  contained  in  the 
second  column.  On  the  other  hand,  several  elements  that  properly 
belong  to  this  group  do  not  fit  into  the  columnar  arrangement.  The 
gro  ip  2  +  a  multiple  of  4  contains  eight  elements  which,  starting  from  the 
first,  helium,  increase  by  12,  56,  20,  16,  20,  56,  12,  whilst  the  three 
elements  in  the  groups  1+a  multiple  of  4  increase  after  the  first  (Be) 
by  56  and  20.  A  certain  number  of  the  less  known  elements  do  not 
fit  into  any  of  these  groups.  C  H.  B. 

Hypothesis  of  the  Atomic  Motion  of  the  Elements  and 
their  Genesis.  By  Flavian  Flawitzky  {Zeits.  anorg.  Chem.,  1896, 
12,  182 — 187). — The  author  advances  the  hypothesis  that  the  atoms 
of  an  element  move  in  curves  which  lie  in  planes  parallel  to  one 
another.  The  atoms  of  different  elements  move  in  planes  which  are 
inclined  at  certain  definite  angles  to  one  another.  The  orientation  of 
the  motion  determines  the  character  of  the  element,  and  can  be 
regarded  as  due  to  the  influence  of  some  selective  dualistic  force,  such 
as  electricity,  in  the  formation  of  the  element.  H.  C. 

A  New  Form  of  Turbine  for  Use  in  Laboratories.  By 
George  F.  Jaubert  {Bull.  Soc.  Ghim.,  1896,  [3],  15,  9— 10).— The 
author  describes  a  new  form  of  turbine  for  use  in  laboratories  supplied 
with  water  under  high  pressure.  The  turbine  is  designed  for  carrying 
out  operations  on  a  moderate  scale.  No  details  are  given  with  regard 
to  construction.  M.  W.  T. 


Inorganic   Chemistry. 


Slow  Oxidation  of  Hydrogen  and  Carbon.  By  H.  Hirtz  and 
Victor  Meyer  {Ber.,  1896,  29,  2828—2831.  Compare  this  vol.,  ii, 
19). — It  is  improbable  that  ozone  was  formed  in  the  earlier  experi- 
ments {loc.  cit.),  as  the  gas  evolved  when  dilute  sulphuric  acid  acts  on 
potassium  permanganate  is  quite  inert,  and  ozone  appears  to  be  pro- 
duced only  when  the  concentrated  acid  is  employed. 

Morse,  Hopkins,  and  Walker  have  shown  (Abstr.,  1896,  ii,  475) 
that,  under  certain  conditions,  finely  divided  manganese  dioxide  effects 
the  reduction  of  potassium  permanganate,  oxygen  being  liberated. 
These   conditions,  however,   were  not  those  employed  in   the    above 
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experiments,  and  again  only  in  the  acidified  permanganate  was  any 
appreciable  residue  observable.  Later  experiments  have  shown  that 
acidified  permanganate  'solutions  in  contact  with  manganese  dioxide 
yield  only  12*5  per  cent,  of  the  volume  of  gas  obtained  when  hydrogen 
is  present. 

The  difference  in  volume  between  the  amount  of  oxygen  obtained 
when  the  permanganate  solution  is  quiescent,  and  when  it  is  strongly 
agitated,  has  suggested  the  idea  that  the  action  is  a  reversible  one; 
experiments  made  with  the  object  of  observing  any  absorption  of 
oxygen  under  the  conditions  employed  have  given  negative  results, 
thus  rendering  the  suggestion  improbable.  A.  L. 

Purification  of  Water  by  Distillation.  By  George  A.  Hulett 
{Zeits.  2>hysikcd.  Ghem.,  1896,  21,  297 — 301). — The  author  recommends 
the  use  of  a  condenser  containing  an  inner  tube  of  platinum,  narrowed 
slightly  at  the  lower  end,  and  with  the  upper  end  projecting  about 
15  cm.  into  the  neck  of  the  retort  employed  for  the  distillation.  The 
space  between  the  platinum  tube  and  the  neck  of  the  retort  is  packed 
with  asbestos,  and  by  this  means  only  the  water  actually  condensed  in 
the  platinum  tube  is  collected.  Ordinary  distilled  water  which  had 
been  allowed  to  remain  over  potassium  permanganate  or  potassium 
dichromate  and  sulphuric  acid,  when  distilled  over  barium  hydroxide 
in  this  apparatus,  gave  a  distillate  of  speedily  diminishing  conductivity, 
the  value  0*76  x  10"^^  being  reached  before  one-fourth  of  the  water 
had  distilled.  No  barium  hydroxide  appears  to  be  carried  over,  but,  if 
it  is  not  employed,  sulphuric  acid  may  occur  in  the  distillate. 

L.  M.  J. 

Nitrites  in  the  Air.  Bj  George  Defren  {Chem.  News,  1896, 
74,  230 — 231). — Re-distilled  water,  free  from  ammonia,  nitrites,  and 
nitrates,  was  exposed  to  the  air  in  well-ventilated  rooms,  in  porcelain 
evaporating  dishes  15  cm,  in  diameter;  each  dish  contained  100  c.c.  of 
the  water,  the  superficial  area  exposed  being  95  sq.cm.  The  water  was  ex- 
amined at  intervals  for  nitrites,  the  quantity  being  computed  by  com- 
parison with  a  standard  solution  of  potassium  nitrite  containing,  per 
c.c,  O'OOOOOOl  gram  of  nitrogen  as  nitrite,  the  conditions  as  .regards 
burning  gas  jets  and  lamps  being  noted.  Under  varying  conditions, 
the  quantity  of  nitrite,  in  terms  of  c.c.  of  standard,  found,  after  one 
hour,  was  2*5,  3'5  and  8  ;  after  two  hours,  3*5,  8'5  and  13'5  ;  after  seven- 
teen hours,  in  the  last  instance,  84-2  ;  and  after  nineteen  hours,  in  the 
first  and  second  instance,  respectively  57*2  and  72*7.  The  results  show 
that,  where  gas  is  burning,  nitrites  exist  in  the  air  even  in  well-ven- 
tilated rooms,  and  that  water  absorbs  these  nitrites  in  quantities  in- 
creasing with  the  time  of  exposure  to  the  polluted  air.  D.  A.  L. 

Tetrametaphosphimic  Acid.  By  Henry  N.  Stokes  {Amer. 
CJiem.  J.,  1896,  18,  780—789.  Compare  this  vol.  ii,  2S.)—Tetrameta- 
phos2Jn7nic  acid,  P^N^OgHg  +  ^H^O,  is  best  prepared  by  the  action 
of  water  on  tetraphosphonitrilic  chloride,  P4]Sr40l8,  dissolved  in  ether  free 
from  alcohol.  Chlorhydrins  are  formed  as  intermediate  products,  but 
remain  dissolved  in  the  ether,  the  acid  crystallising  in  needles  from 
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the  aqueous  portion.  The  oily  chlorhydrins,  when  separated,  and 
warmed  with  dilute  hydrochloric  acid,  yield  the  acid,  crystallising  in 
colourless  needles.  One  hundred  parts  of  water  at  20°  dissolve  0*64  part 
of  the  crystallised  acid ;  it  is  somewhat  more  soluble  in  boiling  water,  but 
insoluble  in  alcohol.  Boiling  alkaline  solutions  cause  no  evolution  of 
ammonia,  and  heating  with  moderately  strong  hydrochloric  or  nitric 
acids  brings  about  but  little  decomposition.  The  water  of  crystallisa- 
tion is  not  given  off  in  a  vacuum  over  sulphuric  acid,  but  when  heated 
at  100°  the  crystallised  acid  loses  weight  rapidly,  although  the 
theoretical  loss  is  never  reached  owing  to  intramolecular  changes,  in 
which  a  portion  of  the  water  takes  part.  It  forms  three  series  of 
salts,  T^-Nfi^H.M',,  P^N^OgH.M'^,  and  P^N^OgM'g. 

Dijyotassium  tetrametaphosphiinate,  V^fi^^^^  was  prepared  by 
adding  excess  of  acetic  acid  to  a  solution  of  the  acid  in  cold,  dilute 
caustic  potash.  On  warming,  the  salt  is  deposited  as  a  heavy,  sandy 
powder,  consisting  of  microscopic,  thick,  rectangular  (?  quadratic) 
prisms  with  basal  planes ;  it  is  very  sparingly  soluble,  even  in 
boiling  water.  The  teirapotassium  salt,  which  is  very  soluble,  forms 
large,  flat,  obliquely-terminated  plates.  The  tetrasodium  salt, 
P^lSr^OgH^Na^  +  2J  (?)  H^O,  forms  obliquely-terminated,  flat  prisms  ; 
it  is  sparingly  soluble  in  cold,  but  readily  in  hot  water. 

The  tetrammonium  salt,  P4N408H4(NH4)4  4-  4H2O,  is  obtained  by 
treating  the  acid  with  strong  ammonia,  and  usually  forms  well-de- 
veloped, flat,  monoclinic  prisms  ;  it  dissolves  readily  in  water,  but  with 
difficulty  in  strong  ammonia.  The  diammonium  salt,  P4N40gHg(NH4)2, 
is  precipitated  from  a  solution  of  the  neutral  salt  on  strongly  acidify- 
ing with  acetic  acid  and  warming  ;  it  forms  four-  and  six-sided  prisms 
(?  tetragonal),  and  is  very  sparingly  soluble,  even  in  boiling  water. 
The  harium  salt,  P^N^OgH^Bag  -f  2H.2O,  forms  microscopic  needles. 
No  definite  results  were  obtained  in  the  attempt  to  prepare  a  mag- 
nesium salt.  The  manganese  salt  forms  characteristic,  pink,  rectangular 
plates.  Ferric  chloride  when  added  to  a  dilute  solution  of  the 
neutral  ammonium  salt  gives,  on  warming,  a  white,  amorphous  precipi- 
tate soluble  in  much  warm  hydrochloric  acid.  The  tetra-silver  salt, 
P^N^OgH^Ag^,  is  obtained  on  adding  a  solution  of  silver  nitrate  to  one 
of  the  free  acid.  When  the  precipitation  takes  place  in  the  cold,  the 
salt  is  granular  or  amorphous,  but  is  crystalline  when  formed  in  hot 
solutions.  The  octo-silver  salt,  P^N^OgAgg,  is  obtained  as  a  yellowish, 
flocculent  precipitate  when  an  ammoniacal  solution  of  the  acid  is 
added  to  an  excess  of  silver  nitrate  ;  on  the  other  hand,  a  solution 
of  a  neutral  tetrametaphosphimate  added  to  an  ammoniacal  silver 
nitrate  solution,  produces  a  white,  flocculent  precipitate.  If  a  solution 
of  the  latter  in  ammonium  nitrate  is  boiled,  an  orange-yellow,  semi- 
crystalline  precipitate  is  formed.  The  white  and  the  yellow  com- 
pounds give  on  analysis  almost  the  same  numbers,  and  are  regarded  as 
tautomeric  forms  corresponding  with  the  acids  [PN(OH)2]4  and 
(PO'NH'OH)^.  The  author  discusses  the  probable  constitution  of 
tetrametaphosphimic  acid,  and  calls  attention  to  the  fact  that,  in 
its  general  properties,  it  differs  markedly  from  the  trimetaphosphimic 
acid  previously  described  by  him.  A.  0.  C. 
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Uniformity  of  the  Distribution  of  Argon  in  the  Atmosphere? 
By  Th.  Schlcesing,  jun.  (ComjJt,  rend.,  1896,  123,  696 — 697.  Compare 
Abstr.,  1896,  ii,  166  and  219). — The  author  has  made  determinations  of 
argon  in  samples  of  air  collected  in  places  widely  separated,  and  taken 
at  various  distances  (a  few  metres  to  2,275  m.)  from  the  earth's  surface. 
His  numbers,  which  are  very  concordant,  show  that  argon  is  uniformly 
distributed  in  the  atmosphere,  and  that  every  100  volumes  of  the  mixed 
nitrogen  and  argon  contain  1*192  volumes  of  the  latter  gas.  This  is  in 
strict  accordance  with  his  previously  published  number.  i 

A.  C.  C.    f 

A  Method  of  Preparing  Double  Sihcates  of  Potassium  and 
other  Metals.  By  AndeiS  Duboin  (Compt.  rend.,  1896,  123,  698 — 
700). — By  dissolving  a  mixture  of  magnesia  and  silica  in  fused  potas- 
sium fluoride  and  then  submitting  the  product  to  prolonged  fusion  with 
potassium  chloride,  the  author  has  obtained  both  a  double  silicate  of 
magnesium  and  potassium,  and  two  compounds  containing  fluorine  in 
addition, 

4KF,SiO2  +  3MgO,2K2O,10SiO,  and  2MgF2,Si02  +  4(K20,MgO,3SiO,) 

(see  Abstr.,  1895,  ii,  351).  Beryllium  oxide  dissolves  in  fused  potas- 
sium fluoride,  and  when  submitted  to  the  treatment  described  above, 
gives  a  crystalline  product  which  appears  to  be  homogeneous,  but  really 
consists  of  a  mixture  of  isomorphous  compounds.  These  are  not  analo- 
gous in  composition  to  the  double  silicates  of  magnesium  and  potassium, 
but  vary  between  2K20,3BeO,7Si02  and  2K20,3BeO,5Si02;  moreover, 
no  double  silicates  containing  fluorine  could  be  prepared  as  in  the  case 
of  magnesium.  On  adding  baryta  to  fused  potassium  fluoride  contain- 
ing dissolved  silica,  a  crystalline  double  silicate  having  the  formula 
K20,2BaO,3Si02  (sp.  gr.  =  3*78)  was  obtained.  If  this  mixture  is  fused 
with  potassium  chloride,  three  compounds  are  formed,  the  principal 
one  having  the  formula  K20,7BaO,8  Si02,  but  containing  a  little 
fluorine.  Double  silicates  could  not  be  prepared  in  the  case  of  calcium, 
the  products  always  containing  chlorine  or  fluorine  ;  mixtures  of  crys- 
talline products  were  obtained,  only  one  of  which,  having  the  formula 
4KF  +  K20,50aO,6Si02,  could  be  isolated.  A.  C.  C. 

Rubidium  Dioxide.  By  Hugo  Erdmann  and  Paul  Kothner 
{Anncden,  1896,  294,  55 — 71). — The  authors  have  investigated  the 
inflammable  nature  of  metallic  rubidium,  in  order  to  ascertain  whether 
the  spontaneous  combustion  of  this  substance  on  exposure  to  air, 
observed  by  Bunsen  in  1863,  is  due  to  the  influence  of  oxygen  or 
of  moisture. 

The  methods  hitherto  adopted  for  the  production  of  metallic 
rubidium  are  very  unsatisfactory,  and  the  authors  describe  a  convenient 
and  safe  process  by  which  85  per  cent,  of  the  theoretical  quantity  of 
the  metal  may  be  obtained  from  rubidium  hydroxide.  A  seamless  ii*6n 
tube,  of  15  mm.  bore,  1  metre  in  length,  having  walls  3  mm.  thick,  is 
bent  at  an  angle  of  125°  about  15  cm.  from  one  end,  fitted  at  the 
elbow  with  a  loose  plug  of  clean,  long,  steel  shavings,  and  heated  to 
redness  while  a  current  of  hydrogen  is  passed  through  it ;  20  grams  of 
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freshly  fused,  anhydrous  rubidium  hydroxide  is  rapidly  crushed  to  a 
coarse  powder  with  magnesium  filings  (10  grams),  in  a  warm  mortar, 
and  transferred  to  the  long  arm  of  the  tube.  This  is  placed  in  a  small 
combustion  furnace,  with  the  short  arm  dipping  beneath  the  surface  of 
paraffin  oil  in  a  porcelain  vessel,  a  gentle  current  of  hydrogen,  free 
from  arsenic  and  dried  by  means  of  sulphuric  acid  and  phosphoric 
anhydride,  being  passed  through  the  tube ;  the  temperature  is 
cautiously  raised,  the  application  of  heat  being  interrupted  as  soon  as 
the  increase  in  the  current  of  gas  indicates  that  the  action  has  begun. 
When  hydrogen  is  no  longer  evolved  from  the  rubidium  hydroxide, 
the  temperature  of  the  tube  is  raised  to  a  red  heat,  and  after  half  an 
hour  the  metal  distils  over,  14  grams  being  obtained  from  the  quantity 
of  hydroxide  mentioned.  When  obtained  in  this  manner  from  rubidium 
hydroxide  prepared  from  ferric  rubidium  alum  (Erdmann,  Abstr.,  1894, 
ii,  351),  the  metal  is  in  a  highly  purified  condition,  and  forms  a 
convenient  source  of  salts  required  for  physical  investigations ;  it 
melts  at  38-5°,  and  has  a  sp.  gr.  =  1*5220  at  15°. 

Rubidium  dioxide,  Kb02,  is  obtained  by  the  action  of  dried  oxyg^en 
on  the  metal  at  common  temperatures.  In  view  of  the  fact  that 
burning  rubidium  attacks  glass,  porcelain,  platinum,  silver,  and 
rubidium  chloride,  it  is  necessary  to  allow  the  metal  to  fall  into  an 
aluminium  dish  which  lies  in  a  small  glass  flask  filled  with  nitrogen  ; 
the  whole  apparatus  is  then  weighed,  and  when  the  metal  is  converted 
into  oxide,  it  is  again  filled  with  nitrogen,  and  weighed.  The  metal 
quickly  melts  when  a  stream  of  oxygen  plays  on  it,  and  becomes 
ignited  if  the  current  of  gas  is  not  checked ;  when  the  oxidation 
proceeds  in  a  normal  manner,  however,  the  metal  preserves  for  some 
time  the  appearance  of  molten  gold,  but  finally  swells  and  becomes 
black,  and  then  ceases  to  absorb  the  gas.  On  raising  the  temperature 
to  500°,  it  again  begins  to  absorb  oxygen,  probably  owing  to  the 
presence  of  metallic  particles  previously  protected  by  oxide  from  the 
action  of  the  gas,  the  volume  becomes  reduced,  and  a  viscous,  black 
liquid  is  produced  ;  after  this  stage  has  been  reached,  no  more  oxygen  is 
absorbed,  and  on  cooling  the  apparatus,  the  oxide  crystallises  in  dark 
brown  plates.  The  authors  have  obtained  no  evidence  of  the  existence 
of  other  oxides  of  rubidium,  and  the  dioxide  they  describe  may  be 
heated  at  a  high  temperature  without  losing  or  absorbing  oxygen  ;  it 
acts  violently  on  water,  however,  yielding  rubidium  hydroxide  and 
hydrogen  peroxide,  oxygen  being  liberated.  When  rubidium  dioxide  is 
gently  heated  in  an  atmosphere  of  hydrogen,  rubidium  hydroxide, 
water,  and  oxygen  are  produced,  a  result  which  the  authors  attribute 
to  the  intermediate  formation  of  hydrogen  peroxide,  in  accordance 
with  the  equation  2Rb02  +  2H2  =  2RbOH  +  HgOg  ;  if  the  action 
proceeds  at  too  high  a  temperature,  violet  light  is  developed,  less  water 
is  formed,  and  the  aluminium  dish  is  corroded,  rubidium  aluminate, 
E,bA102,  being  produced. 

It  is  convenient  to  employ  an  aluminium  dish  for  the  preparation  of 
rubidium  dioxide,  because  this  metal  is  not  wetted  by  molten  rubidium, 
and  it  also  resists  the  action  of  the  fused  dioxide  at  temperatures  below 
500°.  M.  0.  F. 
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Double  Salts  of  Rubidium.  By  Hugo  Erdmann  and  Paul 
KoTHNER  (Annalen,  1896,  294,  71 — 79.  Compare  Abstr.,  1894,  ii, 
351). — Ferric  rubidium,  ferric  ammonium,  and  ferric  potassium  alums 
melt  respectively  at  63°,  43 — 44°,  and  33°,  and  comparison  of  rubidium 
double  salts  with  the  analogous  ammonium  salts  reveals  the  fact  that 
ammonium  more  closely  resembles  rubidium  than  it  does  potassium. 

Rubidium  magnesium  2>hosphate,  E-bMgPO^  +  6H2O,  separates  imme- 
diately on  adding  a  warm  solution  of  magnesium  chloride  to  a  mixture 
of  rubidium  chloride  and  disodium  phosphate  dissolved  in  water,  the 
amorphous  precipitate  rapidly  becoming  crystalline  ;  it  is  decomposed 
by  silver  nitrate,  but  resists  the  action  of  boiling  water. 

Hydrogen  rubidium  magnesium  carbonate,  HRbMg(C03)2  +  4H2O,  is 
obtained  by  saturating  an  aqueous  solution  of  rubidium  carbonate 
with  carbonic  anhydride,  and  heating  the  liquid  with  magnesium 
carbonate  during  5  minutes  at  60°,  a  current  of  carbonic  anhydride 
being  passed  through  the  liquid  meanwhile ;  the  filtered  liquid 
deposits  minute,  transparent  rhombs,  having  the  edges  flattened. 
The  salt  eflfloresces  in  a  few  days  when  exposed  to  air,  and  in  this 
respect  resembles  hydrogen  ammonium  magnesium  carbonate,  whilst 
the  potassium  salt  may  be  preserved  for  years  without  undergoing 
change. 

Lead  rubidium  chloride,  PbKbgClg,  is  obtained  under  the  conditions 
observed  by  Friedrich,  in  preparing  the  analogous  ammonium  salt 
(Abstr.,  1893,  ii,  415)  ;  it  is  a  yellow,  crystalline  powder,  which 
closely  resembles  lead  ammonium  chloride.  Concentrated  sulphuric 
acid  acts  on  it,  liberating  hydrogen  chloride,  and  precipitating  lead 
tetrachloride  as  an  oil  (compare  loc.  cit.),  whilst  the  dilute  acid  con- 
verts the  metals  into  sulphates,  and  liberates  chlorine.  Rubidium 
chloride  may  be  precipitated  almost  quantitatively  from  its  solution  in 
methylic  alcohol  saturated  with  chlorine  by  adding  a  solution  of  lead 
tetrachloride,  the  precipitate  being  washed  with  80  per  cent,  alcohol. 
Lead  potassium  chloride  is  much  less  stable  than  the  rubidium  salt, 
and  evolves  chlorine  when  dried  in  the  air  ;  the  same  change  takes 
place  when  the  rubidium  salt  is  heated,  the  tetrachloride,  PbE-bgCl^, 
being  produced.  The  rubidium  salt  is  also  indifferent  towards  dilute 
hydrochloric  acid  and  96  per  cent,  alcohol,  the  potassium  salt  being 
decomposed  by  both  agents  ;  the  changes  produced  under  the  influence 
of  water  and  ammonia  are  less  rapid  than  those  which  the  potassium 
salt  undergoes.  In  spite  of  these  differences  in  behaviour,  the  estima- 
tion of  rubidium  in  presence  of  potassium  by  means  of  lead  tetra- 
chloride is  inaccurate  ;  this  agent,  however,  may  be  employed  for  the 
production  of  purified  rubidium  chloride  from  a  solution  containing 
2  per  cent,  of  potassium  chloride. 

Rubidium  salts  also  resemble  ammonium  salts  in  respect  to  their 
volatility,  and  it  is  not  possible  to  remove  ammonium  chloride  from 
rubidium  chloride  by  application  of  heat,  without  loss  of  the  rubidium 
salt.  Traube  has  shown  that  the  atomic  solution  volume  of  rubidium 
is  equal  to  that  of  ammonium  (Abstr.,  1895,  ii,  70).  M.  0.  F. 

Electrolytic  Silver  Peroxide.  By  Ottokar  Sulc  (Zeit.  anorg. 
Chem.,  1896,  12,  180— 181).— The  author  points  out  that  the  product 
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of  the  electrolysis  of  silver  nitrate  which  he  recently  described  (Abstr., 
1896,  ii,  521),  and  to  which  the  formula  Ag>jNO-^^  was  ascribed,  may 
be  regarded  as  a  compound  of  silver  peroxide  and  the  heptoxide  of 
nitrogen,  and  as  being  of  the  composition  7Ag202,N20^.  The  proper- 
ties of  the  compound  are  consistent  with  this  formula.  H.  C. 

Peroxides  in  their  Relationship  to  the  Periodic  System 
of  the  Elements.  By  Augusto  Piccini  {Zeit.  anwg.  Ghem.,  1896, 
12,  169 — 179). — The  author  considers  peroxides  of  the  hydrogen 
peroxide  type,  such  as  BaOg,  TiOg,  and  SgO^,  in  their  relationship  to 
the  periodic  system  and  to  the  question  of  the  type  of  the  highest 
oxygen  compounds.  As  a  general  characteristic  of  oxides  of  this  class 
may  be  quoted  their  reduction  in  acid  solution  by  such  oxidising  agents 
as  MnOg,  PbO^,  and  KMnO^.  This  distinguishes  the  peroxides  from  all 
other  classes  of  oxides,  and  the  peroxides  are  also  distinguished  by  their 
lack  of  the  acidic  character  that  usually  attaches  to  the  higher  oxides. 
These  and  other  marked  differences  between  the  peroxides  and  the 
ordinary  oxides  of  the  water  type  lead  to  the  conclusion  that  the 
peroxides  cannot  be  regarded  as  compounds  typical  of  the  highest 
combining  powers  of  the  elements.  H.  C. 

Double  Bromides.  By  Raoul  Varet  [Ccmipt.  rend.,  1896,  123, 
497 — 500). — The  author  has  measured  the  heat  developed  on  mixing 
aqueous  solutions  of  mercuric  bromide  and  of  other  metallic  bromides 
capable  of  forming  double  salts  of  the  type  2HgBr2,MBr2,?^H20,  or 
HgBr2,MBr2,7iH20,  experiments  being  made  with  solutions  of  different 
degrees  of  concentration.  As  a  rule,  the  development  of  heat  is  greater 
the  more  concentrated  the  solutions,  and  it  is  also  increased  by  the 
presence  of  an  excess  of  the  soluble  bromide.  Similar  experiments 
were  made  with  cobalt  and  manganese  bromides,  and  sodium  and 
ammonium  bromides. 

The  heats  of  formation  in  solution  of  the  compounds  of  mercuric 
bromide  with  other  metallic  bromides  are  of  the  same  order  of  magni- 
tude for  a  given  series  of  double  salts,  any  differences  that  are  observed 
being  due  to  the  unequal  thermal  effects  resulting  from  dilution  in 
different  cases.  The  results  lead  to  the  conclusion  that  these  double 
salts  are  derived  from  complex  acids,  such  as  H2Hg2Brg  and  HgHgBr^. 
The  double  salts  formed  by  cobalt  or  manganese  bromide  with  sodium 
or  ammonium  bromide  are  dissociated  to  a  large  extent  on  dialysis, 
and  the  thermal  effects  produced  by  mixing  dilute  solutions  of  their 
proximate  constituents  are  very  slight.  C.  H.  B. 

Aluminium  Amalgam.  By  Yictob  Biernacki  {Ann.  Phys.  Chem., 
1896,  [2],  69,  664 — 667). — A  rod  or  wire  of  aluminium  can  be  readily 
amalgamated  by  connecting  it  with  one  pole  of  a  battery  the  other 
pole  of  which  is  connected  with  mercury,  and  then  dipping  the  alu- 
minium into  the  mercury  and  removing  it  again  several  times.  The 
sparks  formed  each  time  at  the  connecting  surfaces  serve  to  heat  the 
aluminium  sufficiently  to  induce  combination  with  the  mercury.  As 
the  mercury  in  the  amalgam  appears  to  play  the  part  of  a  catalytic 
agent,  the  smallest  quantity  of  mercury  at  the  end  of  an  aluminium 
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wire  will  bring  about  oxidation  of  very  considerable  amounts  of 
aluminium.  H.  C. 

The  Constitution  of  Inorganic  Compounds.  By  Alfred 
Werner  and  Arturo  Miolati  {Zeit.  physikal.  Chem.,  1896,  21,  225 — 
238). — The  authors  determined  the  electrical  conductivity  of  various 
ammoniacal  cobalt  compounds  with  a  view  to  the  elucidation  of  their 
constitution.  The  conductivity  of  Jorgensen's  dinitrotriaminecobalt 
chloride  (Abstr.,  1895,  ii,  48)  increased  with  the  time,  reaching  a 
final  constant  value  consistent  with  the  presence  of  a  univalent  cation. 
The  chlorine  is,  therefore,  not  present  originally  in  the  ion  state,  and 
hence  cannot  be  united  to  the  amine  group,  as  Jorgensen  supposed. 
The  trinitrotriamine  compound,  Co(NH3)3(N02)3,  also  contains  no  ion, 
the  value  for  the  conductivity  being  very  low — 1'6  at  i;=1000,  and 
totally  different  from  that  of  the  croceocobaltic  nitrite, 

N02-Co(N02)2(NH3),; 

/Lt  =  90  at  V  =  1024.     The  nitritochlorotetraminecobalt  chloride, 

Cl-Co{N02Cl(NH3)J, 

originally  gave  the  value  /x  =  68  (u  =  240),  but  after  remaining  for  70 
minutes  at  0°,  the  value  had  increased  to  104,  this  being  due  probably 
to  hydrolysis  into  Co{N02H20(]S'H3)4}Cl2.  The  praseo-salts  appear 
to  undergo  an  analogous  hydrolysis,  from  Co{(NH3)4Cl2}Br  into 
Co{(NH3)4(H20)2}Cl2Br,  as  the  conductivity  increased  in  40  minutes, 
from  116*6  to  332*1  with  a  final  maximum  =372  (v  =  512),  the  nitrite 
and  nitrate  exhibiting  similar  changes.  The  hydrogen  sulphate,  how- 
ever, only  gave  an  increase  of  from  373  to  439  (v=  256)  so  that,  in  this 
case,  the  final  compound  appears  to  be  Co{(NH3)4H20Cl}S04,  the  con- 
ductivity of  which  in  1/256  HCl  solutionis  439*7.  The  diaquodichloro- 
diamine  salts,  Co{(NH3)2(H20)2Cl2}Cl,  also  gave  a  marked  increase 
after  a  time, corresponding  with  the  ionisation  of  the  two  chlorine  atoms. 
The  sulphato-pentamine  compounds  contain  the  complex  ion, 

Co(NH3),SO„ 

whilst  a  rapid  increase  of  conductivity  by  dilution  indicated  hydrolysis 
to  Co(NH3).H20.  The  chloropentamine,  aquopentamine,  and  aquo- 
chlorotetramine  salts  were  also  examined,  and,  as  in  the  previous  cases, 
the  results  indicated  hydrolysis  to  aquo-salts,  and  were  in  complete 
accord  with  the  author's  views  of  the  constitution  of  these  compounds. 
(Abstr.,  1894,  ii,  407.)  L.  M.  J. 

Nickel  Dioxide  and  its  Acid  Properties  :  Barium  Nickelite. 
By  Em.  Dufau  {Comjyt.  rend.,  1896,  123,  495— 497)."When  an  inti- 
mate mixture  of  nickelic  oxide  (85  parts)  with  barium  oxide  (155  parts) 
or  barium  carbonate  (200  parts)  is  surrounded  by  barium  oxide  and 
heated  for  10  minutes  in  the  electric  furnace  with  an  arc  from  60  volts 
and  300  amperes,  a  fused,  grey  mass  is  obtained  with  a  crystalline  frac- 
ture. It  soon  disintegrates  when  exposed  to  the  air,  and  when  rapidly 
treated  with  cold  water,  levigated,  and  finally  washed  and  levigated 
with  alcohol,  it  yields  small,  brilliant,  dark-coloured  crystals,  which 
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are  greenish-brown  when  powdered ;  sp.  gr.  =  I'S  at  20° ;  hardness  a 
little  above  4. 

The  crystals  consist  of  barium  dinickelite,  BaO,2Ni02,  and  are 
somewhat  unstable.  Cold  water  attacks  them  slowly  and  hot  water 
rapidly.  Hydrofluoric  acid  dissolves  them  with  effervescence,  and 
hydrochloric  acid,  with  evolution  of  chlorine  ;  nitric  acid  and  ammonia, 
also  dissolve  and  decompose  them.  Chlorine,  bromine,  and  iodine  attack 
the  nickelite  at  a  red  heat,  with  formation  of  halogen  salts  of  the  metals, 
but  oxygen  has  no  action  at  bright  redness.  Sulphur,  a  little  above 
its  melting  point,  converts  the  nickelite  into  sulphides,  with  incandes- 
cence. Hydrogen  fluoride  and  hydrogen  chloride  decompose  it  at  a  red 
heat,  but  fused  neutral  oxidising  agents  are  without  action  on  it. 

It  follows  from  these  observations  that  nickel  dioxide  not  only  exists 
but  has  acid  properties  analogous  to  those  of  cobalt  and  manganese 
dioxides.  Since  nickelic  oxide  has  no  acid  properties,  it  is  probable 
that  the  oxide  NigO^  has  the  constitution  ]S'i02,2NiO.  C.  H.  B. 

Diffusion  of  Sulphides  through  Steel.  By  Edward  D.  Camp- 
bell {Amer.  Cliem.  J.,  1896,  18,  707 — 719). — Ferrous  sulphide,  cuprous 
sulphide,  nickel  sulphide  (Ni^S.,,),  and  the  product  obtained  by  melting 
together  ferrous  sulphide  and  iron  (1  subsulphide  of  iron)  are  incapable  of 
diffusing  through  steel  bars  heated  to  bright  redness.  When  a  mixture 
of  400  grams  of  ferrous  sulphide  with  13  per  cent,  of  its  weight  of  mag- 
netic oxide  of  iron  was  melted,  a  product  was  obtained  which  the  author 
regards  as  impure  oxysulphide  of  iron,  FegOS ;  this  was  found  to 
diffuse  readily  through  red-hot  steel  bars  and  to  have  the  property 
when  mixed  with  cuprous  sulphide,  of  carrying  this  with  it.  It  is 
suggested  that  Fe^OS,  being  at  the  temperature  of  the  experiments  an 
extremely  mobile  liquid  (as  shown  by  its  rapid  passage  through  the 
walls  of  the  clay  crucible  used  in  its  preparation),  is  able  to  diffuse 
through  the  steel  on  account  of  the  porosity  of  the  latter  substance  at 
a  bright  red  heat.  A.  C.  C. 

Influence  of  Heat  Treatment  and  of  Carbon  on  the  Solubility 
of  Phosphorus  in  Steels.  By  Edwabd  D.  Campbell  and  S.  C. 
Babcock  {Amer.  CJiem.  J.,  1896,  18,  719—723). — The  authors  have  in- 
vestigated the  influence  of  the  percentage  of  carbon  in  steel,  and  of  the 
slow  or  sudden  cooling  of  the  latter  on  the  solubility  of  the  contained 
phosphorus.  Estimations  were  made  of  the  percentages  of  phosphorus 
{a)  soluble  in  a  neutral  solution  of  mercuric  chloride,  {h)  insoluble  in 
mercuric  chloride  but  soluble  in  4  per  cent,  hydrochloric  acid,  and  (c) 
insoluble  in  either  of  the  above  two  liquids,  and  the  following  conclu- 
sions are  arrived  at : — (1)  With  very  low  carbon  percentages,  the  rate 
of  cooling  of  the  metal  has  but  little  effect  on  the  solubility  of  the 
phosphorus  ;  (2)  with  increase  of  carbon,  hardening  diminishes  the 
solubility,  and  (3)  with  high  carbon  percentages  the  solubility  of  the 
phosphorus  is  increased  by  slow  cooling.  It  is  suggested  that  these 
results  point  to  the  probable  formation  at  a  high  temperature  of  a 
difficultly  soluble  compound  of  iron  with  carbon  and  phosphorus,  which 
passes  on  slow  cooling  into  an  easily  soluble  one.  A.  C.  C. 
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Bismuth  Oxyiodide.  By  T.  R.  Blyth  {Ckem.  News,  1896,  74, 
200). — The  residue  from  the  distillation  of  the  double  iodide  of  methyl- 
amine  and  bismuth  with  caustic  soda,  and  the  product  of  boiling  bis- 
muth oxyiodide,  BiOI,  with  the  same  reagent,  both  have  a  compo- 
sition corresponding  with  the  formula  BijYT3024  =  Bil3,8Bi203  = 
3BiOI,7Bi203.  It  is  a  light,  microscopically  crystalline  powder,  with 
a  very  slight  brown  tint,  soluble  in  dilute  hydrochloric  acid,  not 
attacked  by  boiling  water  or  alkalis,  but  is  decomposed  by  nitric  acid 
with  liberation  of  iodine  and  by  hydrogen  sulphide  with  formation 
of  sulphide.  D.  A.  L. 


Mineralogical   Chemistry, 


Advances  in  Mineralogical  Chemistry.  By  Bernard  J.  Har- 
rington {Trans.  Roij.  Soc,  Canada,  1895,  [2],  1,  Sect.  Ill,  3—17).— 
A  presidential  address,  dealing  generally  with  the  separation,  analysis, 
synthesis,  and  constitution  of  minerals.  L.  J.  S. 

Selenium  associated  with  Gold  and  Bismuth  :  Graphitic 
Slate,  and  Water  from  N.S.  Wales.  By  J.  Milne  Curran  {J.  and 
Proc.  Roy.  Soc,  N.S.W.,  1895,  29,  404— 408).— A  slate  from  Mount 
Hope,  N.S.W.,  containing  native  gold  with  bismuth  oxide  and  car- 
bonate, gave  reactions  for  selenium ;  no  sulphides  were  detected,  but 
originally  there  was  probably  present  an  auriferous  selenide  or  sul- 
phide of  bismuth. 

A  lustrous  graphitic  slate  from  Yalcogrin,  on  analysis,  showed  125 
per  cent,  of  graphite. 

The  granite  of  the  Wyalong  gold-field  is  decomposed  to  a  depth  of 
150  to  190  feet ;  the  water  supply  from  this  decomposed  rock  gave,  in 
grains  per  gallon:  SiO.„  37268;  AI2O3,  3052;  CaO,  43-540;  MgO, 
109-144;  Na20,  551-236;  KgO,  6-188;  SO3,  192-430;  01,  924-784; 
water  of  crystallisation,  209*300;  Zn,  trace;  total  (less  0  for  CI), 
1868-55.  Large  quantities  of  soluble  organic  matter  are  present. 
Considering  the  origin  of  the  water,  there  is  a  large  amount  of  sodium 
chloride  in  it. 

Some  trachytes  and  other  rocks  from  New  South  Wales  are 
described.  L.  J.  S. 

Two  New  Mineral  Substances  from  Broken  Hill,  N.S.W. 
By  Edward  F.  Pittman  {J.  and  Proc.  Roy.  Soc,  N.S.W.,  1895,29, 
48 — 51). — These  substances,  from  the  Australian  Broken  Hill  Consols 
mine,  are  different  from  anything  hitherto  described,  but  they  are 
only  alteration  products  and  mineral  mixtures. 

One  of  them  is  an  alteration  product  of  dyscrasite,  which  mineral  it 
sometimes  envelops ;  it  is  massive,  and  in  sections  shows  a  finely 
banded    structure ;  the  colour  is  greyish-brown,  and   the  mineral  is 
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bectile;  the  sp.   gi\   of   one   specimen  is   4-9.     Analysis   by  J.   0.   H. 
Mingaye  gave  the  results  under   I,  by  H.  P.  White  those  under  II. 

Moisture  Comb, 

at  100°.  HoO.       Ag.           Sb.  Cu.  Pb.  As.         Au.  CaO. 

I.     0-56  4-04  47-46  16-87  0-11  0-62  trace  trace  3-78 

II.     0-13  4-37  45-87  20-72  0-48  0-31  trace       -  4-25 

MgO.         FeA.  CI.  Insol.  0  [diff.]. 

I.     1-17         2-11         13-69         1-01         [8-58] 
II.     020         0-45         12-27        0*90         [10-05] 

The  silver  exists  as  chloride  and  antimonide  ;  the  former  is  nearly  all 
dissolved  out  from  the  powdered  mineral  by  strong  ammonia  solution, 
leaving  a  residue  which  gave  the  following  results  on  analysis : — 

Ag.         Au.  Sb.  As.         Pb.         Cu.         Fe.         Ca.        Mg. 

19-71     trace     35-12     trace     2-79     0-52     5-18     4-84     0-17 

Insol.  CI.  H2O.  0.  Total. 

5-20         0-14  6-01         19-69         99-37 

The  second  substance  is  an  alteration  product  of  argentiferous 
galena  ',  it  is  dark  grey,  has  a  cubical  structure,  and  is  sectile  ; 
the  sp.  gr.  of  one  specimen  is  6-38.  The  following  analyses  by  Mingaye 
and  White  show  that  the  composition  is  very  variable. 


Moisture. 

AgsS. 

Cu.S. 

FeSa. 

PbS04. 

PbS. 

Insol. 

Total. 

I.     0-08 

77-99 

0-62 

1-42 

19-36 

— 

0-30 

99-77 

IT.     — 

76-62 

0-32 

0-45 

19-80 

0-50 

1-60 

99-73 

III.   0-14 

13-25 

1-82 

0-42 

77-60 

2-20 

4-50 

99-93 

TV.    — 

10-86 

2-00 

— 

84-61 

0-96 

1-00 

99-93 

In  II  is  also  044  per  cent,  of  Sb2S3,  and  in  IV  0-50  percent,  of 
FogOg.  Ammonium  acetate  dissolves  lead  sulphate  from  the  polished 
surface,  leaving  the  silver  sulphide  in  relief.  L.  J.  S. 

[Antimony  Ochre,  Celestite,  Galena,  Graphite,  Tetrahedrite, 
Meymacite  and  Anthraxohte  from  Canada.]  By  G.  Christian 
Hoffmann  {Ami.  Report  (1894)  Geol.  Survey,  Canada,  1896,  N.S.,  7, 
E..,  1 — 68). — Antimony  ochre  occurs  as  an  earthy  incrustation,  of  a 
wine-yellow  colour,  on  the  stibnite  of  South  Ham,  Wolfe  Co.,  Quebec. 
Analysis  gave 


Sb^O^. 

AS2O3. 

Fe,03. 

ALO3. 

CaO.     MgO. 

HgO.     Quartz. 

Total. 

58-86 

7-88 

2-82 

1-02 

5-71    0-61 

9-46     13-39 

99-75 

Celestite  occurs,  sometimes  with  calcite  and  galena,  as  a  vein  in  crys- 
talline limestone  at  Lansdowne,  Leeds  Co.,  Ontario  ;  it  is  colourless, 
yellowish,  or  bluish,  and  semitransparent.  Analysis  shows  it  to  be 
nearly  pure  strontium  sulphate. 

SO3.         SrO.         BaO.         CaO.         Total.         Sp.  gr 
43  51     56-31     trace       Oil       99-93       3*958 

Galena  containing  free  sulphur,  from  West  Kootanie,  British  Colum- 
bia, forms  a  coarsely  crystalline  aggregate  with  bright  cleavage  sur- 
faces, and  showing  no  visible  signs  of  alteration.  It  readily  takes  fire^ 
and  burns  with  a  pale  blue  flame.     From  the  powdered  mineral,  carbon 

8—2 
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bisulphide  extracts  sulphur,  and  ammonium  acetate  extracts  lead  sul- 
phate.    The  mean  of  two  very  similar  analyses  is 


S  (free). 

S  (comb.;.    SO4. 

Pb. 

Sb. 

Fe. 

Zn. 

Ag. 

Total. 

3-95 

7-48      12-61 

72-19 

0-85 

0-29 

1-08 

0-72 

99-17. 

This  amount  of  SO^  corresponds  with  39-81  per  cent.  PbSO^. 

Graphite,  from  Marmora,  Hastings  Co.,  Ontario,  is  very  finely 
granular,  with  uneven  fracture,  greyish  black  colour  and  dull  lustre. 
It  contains  72-13  per  cent,  of  apparently  amorphous  graphite.  The 
ash  contains  SiO.^  36-0 ;  AlPg,  32-8  ;  FcoO.,  11-2  ;  CaO,  2-0 ;  MgO,  7-6 
per  cent. 

Plumhiferous  tetrahedrite^  massive,  with  indistinct  fibrous  structure, 
from  West  Kootanie,  British  Columbia,  gave  the  following  results  on 
analysis;  sp.  gr.  5-082. 

S.  Sb.         As.         Cu.  Kg.        Pb.        Zn.       Fe.     Quartz.     Total. 

20-59    26-81    0-22    21-03    10-64    8*91    5-91    0-88    5-57    100-56. 

Meymacite  occurs  as  a  dull  to  bright  yellow  ochre  with  the  scheelite 
of  Marlow,  Beauce  Co.,  Quebec  ;  it  is  a  tungsten  oxide  with  7 '2  per 
cent,  of  water.     All  the  above  analyses  are  by  E..  A.  A.  Johnston. 

Anthraxolite,  from  a  quartz  vein  in  limestone  and  bituminous  shale 
at  Lake  Petitsikapau,  Ungava  district,  Labrador  Peninsula,  has  an 
irregular  structure,  and  is  intermixed  with  quartz  and  other  frag- 
ments ;  it  gave  on  analysis 

,^uf^^K<>        .Loss  on  igmtion        ^.     ^  (.       ^^         ^      j  .^ 

at  110 — 115  .       in  a  closed  vessel. 

3-56  2-48  86-83       7-13     100-00. 

The  ash  consists  mainly  of  silica ;  another  specimen  gave  0-31  per  cent, 
ash. 

Various  other  mineralogical  notes,  chiefly  relating  to  occurrences, 
are  given.  The  report  also  includes  analyses  of  coals,  iron  ores, 
nickeliferous  pyrrhotite,  calcareous  marls,  and  waters,  as  well  as  the 
results  of  numerous  gold  and  silver  assays.  L.  J.  S. 

Bauxite  and  Emery.  By  A.  Liebrich  {Zeit.  prdkt.  Geol.^  1895, 
275 — 277). — It  is  pointed  out  that  bauxite  occurs  in  the  younger 
rocks,  whilst  emery  occurs  in  the  oldest  (gneisses,  &c.) ;  and  that  in 
their  chemical  composition  the  only  important  differences  are  the  much 
larger  amount  of  water  in  bauxite,  and  the  presence  of  ferrous  oxide 
(in  the  magnetite)  in  emery.  Analyses  of  bauxite,  calculated  without 
the  water,  compare  very  closely  with  analyses  of  emery.  This  simi- 
larity of  composition  suggests  that  the  two  minerals  may  have  the 
same  origin  ;  bauxite  has  been  derived  from  silicates  by  decomposition, 
and  the  same  must  be  true  for  emery,  which  has  been  brought  into  the 
present  state  by  the  action  of  water  under  pressure  and  at  a  high 
temperature.  L.  J.  S. 

Greenockite  from  Laurion.  By  Anastasios  C.  Christomanos 
{Tsch.  Min.  Mitth.,  1896,  16,  360—361  ;  and  Compt,  rend.,  123,  62). 
— The  calamine  of  Laurion,  Attica,  is  very  varied  in  colour  and  struc- 
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ture ;  a  reddish,  amber-yellow  variety,  which  is  vitreous  and  trans- 
lucent, gave  the  following  results  on  analysis. 

ZnO.      CdO.      FeO.      CaO.      MgO.    AlA-    SiO^.        S.         COg.        Total. 
62-060  2-700  0'592  0-123  0-219  0-020  0-180  0-190  33  895  99-979 

This  corresponds  with  92-57  per  cent.,  ZnCO.^,  2-07  ZnO,  2*62  CdCO.., 
and  0  85  CdS.  Dusted  over  the  surface,  and  in  cavities,  is  a  bright 
yellow,  amorphous  powder  ;  the  following  analysis  shows  this  to  be 
greenockite. 

Cd,  S.  Zn.  COj. 

77-22        22-47         trace  trace 

L.  J.  S. 

Origin  of  Malachite.  By  Edgar  Hall  {J.  and  Proc.  Roy.  Soc, 
K:S.W.,  1895,  29,  416— 419).— In  an  abandoned  mine,  in  which  the 
ore  is  cupriferous  pyrites,  the  author  has  found  malachite  and  azurite, 
and  copper  and  iron  sulphates ;  as  the  malachite  and  copper  sulphate 
are  both  sometimes  fibrous,  it  is  suggested  that  the  former  is  pseudo- 
morphous  after  the  latter.  In  dry  seasons,  the  decomposition  of  the 
ore  would  give  rise  to  an  efflorescence  of  sulphates,  which  in  wet 
seasons  would  be  altered  to  carbonates  by  the  action  of  carbonate 
solutions.  L.  J.  S. 

Blue  Apatite  from  Montebras.  By  Adolphe  Carnot  (BulL 
Soc.  fran.  Min.,  1896,  19,  214 — 215).  In  the  tin  mine  of  Montebras, 
Creuse,  a  darkish  violet-blue  apatite  occurs  in  a  very  micaceous  granite. 
With  the  cassiterite  of  this  locality  are  several  other  phosphates,  namely, 
amblygonite,  montebrasite,  wavellite,  turquoise,  and  phosphates  of  iron 
and  manganese.     The  apatite,  on  analysis,  gave 

P0O5.  F.  CI.  CaO.  MgO.      MnO.      FegOg.    Quartz.       Total. 

39'-60       3-23       trace       50-45       trace     1-22       0-20       6-35       101-05 

This  corresponds  with  : — 

CaaPaOg.       MngPgOg.       FePOj.  CaFg.  Quartz.  Total. 

84-30  2-03  0-38  6-62  6-35  99-69 

The  colour  appears  to  be  due  to  the  manganese,  which  exists,  for 
the  most  part,  as  manganous  phosphate.  L.  J.  S. 

"  Mangankiesel "  from  the  Harz.  By  Friedrich  Klockmann 
(Jahrh.  k.  Preuss.  geol.  Landesanst.  u.  Bergahad.,  1895  (1894),  15, 
p.  xxxii). — In  a  quartz-schist  on  the  Stein bergkappe,  in  the  Western 
or  Upper  Harz,  is  a  band,  1  foot  thick,  of  compact,  reddish-white 
to  grey  "  mangankiesel  "  ;  analysis  by  Erbrich  gave 

MnO.  CaO.  MgO.         COj.  SiOa.        Undeter.       Total. 

32-251       0-477       0-910     18-097     49-009      0-756     101-500 

This  occurrence  is  very  similar  to  that  at  Schebenholz,  near 
Elbingerode.  L.  J.  S. 

The  Genesis  of  the  Talc  Deposits  of  St.  Lawrence  Co.,  N.  Y. 
By   Charles   H.    Smyth,  jun.  {School  of  Mines   Quart.,    1896,    17, 
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333 — 341). — In  the  gneissic  area  of  the  Adirondacks  are  large  belts  of 
crystalline  limestones  which  often  contain  tremolite  and  enstatite ; 
these  minerals  sometimes  predominate,  and  the  limestones  graduate 
into  tremolite  and  enstatite  schists.  Intimately  associated  with  these 
schists,  and,  in  fact,  graduating  into  them,  are  the  talc  deposits.  The 
talc,  being  pseudomorphous  after  these  fibrous  minerals,  is  itself  fibrous 
in  structure,  this  structure  being  parallel  to  the  cleavage  of  the  original 
mineral.  For  a  very  soft  specimen,  apparently  derived  from  enstatite, 
the  optic  axial  angle  was  determined  as  56°  36',  and  for  a  slightly 
harder  piece^  80°  34' ;  these  values  are  much  greater  than  is  usual  for 
talc,  and  they  evidently  decrease  with  the  progress  of  alteration  of 
the  original  mineral.  With  this  fibrous  talc  ("  agalite  ")  is  also  a 
little  of  the  more  usual  form  of  foliated  talc  in  soft,  pearly  scales  ;  this 
is  almost  optically  uniaxial,  and,  unlike  the  former,  is  not  pseudomor- 
phous in  origin  but  of  independent  growth.  The  alterations  would 
have  been  effected  by  circulating  water  containing  carbonic  acid, 
probably  under  pressure,  as  shown  by  the  equations 

Enstatite.  Talc. 

4MgSi03  +  H^O  +  00^  =  HgMggSi^Oia  +  MgCOg 

Tremolite.  Talc. 

CaMggSi^Oio  +  H^O  +  CO2  =  H^Mg.Si^Ojs  +  CaCO^. 

This  substitution  of  Hg  for  Ca  is  in  agreement  with  Clarke's  acid 
metasilicate  formula  for  talc.  The  resulting  carbonates  would  be 
carried  away  by  the  excess  of  carbonic  acid.  These  talc  deposits  have, 
then,  been  derived  from  tremolite  and  enstatite  schists,  which,  in  turn, 
have  originated  by  the  metamorphism  of  a  siliceous  magnesium  lime- 
stone poor  in  alumina.  L.  J.  S. 

Minerals  of  the  Gross- Venediger  in  the  Hohe  Tauem.  By 
Ernst  Weinschenk  {Zeits.  Kryst.  Min.,  1896,  26,  337—508).— 
The  Gross- Yenediger  of  the  Austrian  Alps  consists  of  a  central  mass 
of  granite  surrounded  by  eclogites,  amphibolites,  gneisses,  schists, 
phyllites,  &c.,  these  containing  isolated  patches  of  serpentine.  The 
secondary  mineral  veins  occurring  in  these  rocks  are  of  two  distinct 
types.  One  is  of  general  distribution,  and  is  characterised  by  the 
presence  of  a  little  titanic  acid  ;  the  minerals  of  constant  occurrence 
are  quartz,  felspar,  apatite  and  calcite,  whilst  the  other  minerals 
depend  on  the  kind  of  rock  containing  the  veins.  The  other  type  of 
veins  occurs  in  connection  with  the  serpentines,  and  is  of  local  distri- 
bution ;  here  quartz  and  felspar  are  absent,  and  the  surrounding  rocks 
have  no  influence  on  the  mineral  contents  of  the  veins. 

Detailed  descriptions  are  given  of  60  mineral  species  found  in  the 
district,  and  analyses  are  given  of  the  following  : — I,  Pistachio-green 
epidote,  occurring  with  magnetite  and  diopside  in  an  epidote-rock  in 
connection  with  the  serpentine.  II,  Red  garnet.  Ill,  Massive  garnet, 
from  a  garnet-chlorite-rock,  which  is  an  alteration  product  of  serpen- 
tine ;  the  crystals  of  II  rest  on  this  massive  garnet,  and  the  two  are 
very  similar  in  appearance,  but  differ  in  composition.  lY,  Hyacinth- 
red  garnet  from  an  epidote-idocrase-rock.  Y,  Clove-brown  garnet 
from  a  rock  containing  epidote,  diopside  and  magnetite.    YI,  Hyacinth- 
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red  garnet.  \^II,  Brown  garnet.  The  above  analyses  of  garnet,  with 
the  exception  of  III,  by  Muthmann,  are  quoted  from  H.  Schnerr 
{Inaug.-Diss.,  Munich,  1894).  YIIT,  Acicular  diopside  from  crevices 
in  a  hornblende  schist.  IX,  Light  green  diopside.  X,  Albite  from 
crevices  in  amphibolite  and]  eclogite ;  it  contains  also  NagO,  11*19; 
KoO,0-19  per  cent. 

HgO  or 
loss  on 
SiOo.        AI2O3.        FeoOg.  CaO.         FeO.        MnO.         MgO.     ignition. 

I.  38-15      23-51       14-32      23-41       0-18        —  —         193 

IT.  36-33        7-35      21-64      32-36      1-91      0-48         —         0-29 

III.  38-32      17-38        7-56      31-72      2-49      1-50        048      0-71 

IV.  37-53      11-99      14-79      33-55      1-68      0-28         —        0-48 
V.  35-97        7-07      22-51      31-51      2-88     trace        —        0-25 

VI.  37-96      16-29        8-73      31-98      4-46      0-57         —  — 

VII.  36-56        7-44      20-94      23-59      1-17      trace        —  — 

VIII.  52-08        1-96         —        23-31       9-21      035      12-75        — 

IX.  54-19        007         —        22-76      205      0-43      20-24       — 
X.  67-76      20-15         —  0-77        —        _  —         _ 

L.  J.  S. 

Disintegration  and  Decomposition  of  Diabase.  By  George 
P.  Merrill  {Bull.  Geol.  Soc.  Amer.,  1896,  7,  349— 362).— The  diabase 
of  a  large  dyke  at  Medford,  Massachusetts,  has  been  extensively 
disintegrated  to  a  reddish-brown,  sandy  material.  The  fresh  rock  is 
quite  firm,  but  contains  some  calcite,  a  little  zeolite  and  chlorite,  and 
shows  a  slight  kaolinisation  of  the  felspars.  Under  T,  is  the  bulk 
analysis  of  the  fresh  diabase,  and  under  II,  that  of  the  portion  soluble 
in  hydrochloric  acid  and  sodium  carbonate  solution  (1*19  per  cent,  of  the 
silica  being  soluble  in  the  former).  Under  III,  is  that  the  bulk  analysis 
of  the  disinteg -ated  rock,  and  IV,  is  that  of  the  soluble  portion  (0-85  per 
cent,  of  the  silica  being  here  soluble  in  hydrochloric  acid).  These  analyses 
show  that  the  disintegration  is  accompanied  by  decomposition  and  a 
leaching  out  of  the  more  soluble  constituents.  As  would  be  expected, 
more  of  the  fresh  rock  is  soluble  in  acid  and  alkaline  solutions  than  of 
the  altered  rock.  Analysis  V,  is  of  the  fine  silt  and  clay,  which  forms 
only  3-17  per  cent,  of  the  altered  rock.  78  87  per  cent,  of  it  is  soluble 
in  hydrochloric  acid  and  sodium  carbonate,  and  under  the  microscope 
the  material  shows  felspar  and  other  silicates. 


I 

II 

III 

IV 

V 

VI 

VII 

SiO^ 

47-28 

10-85 

44.44 

9-50 

36-61 

8-48 

1803 

A1203 

20-22 

4-74 

23-19 

4-861 

0-00 

0-00 

It^ 

3-66  \ 
8-89  J 

10-91 

12-70 

10-00  j 

40-68  1 

2-42 

18-10 

CaO 

7-09 

3-09 

6-03 

1-50 

3-44 

1-83 

25-89 

MgO 

3-17 

2-20 

2-82 

1-84 

4-02 

0-68 

21-70 

MnO 

0-77 

n.d. 

0-52 

n.d. 

n.d. 

0-32 

41-57 

K2O 

2-16 

1-21 

1-75 

0-.68 

1-82 

0-62 

29-15 

NagO 

3-94 

0-50 

3-93 

0-17 

2-14 

0-50 

12-83 

P2O5 

0-68 

n.d. 

0-70 

n.d. 

— 

0-08 

11-39 

Ignition    2-73 

2-73 

3-73 

3-73 

10-97 

0-53 

0-00 

Total 

100-59 

36-23 

99-81 

32-28 

99-68 

14-93 

-^ 
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Column  VI  gives  the  percentage  loss  for  the  entire  rock,  as 
calculated  from  I  and  III,  on  the  supposition  that  the  total  amount 
of  alumina  has  remained  unaffected  during  the  alteration  of  the  rock, 
and  column  VII  gives  the  percentage  loss  of  each  constituent,  as 
calculated  from  I  and  VI.  Calculating  the  results  on  this  basis 
brings  out  points  which  are  not  obvious  on  mere  inspection  of  the 
bulk  analyses  of  the  fresh  and  altered  rock  ;  for  example,  it  is  seen 
that  calcium,  potassium,  iron  and  magnesium  have  been  relatively 
largely  removed.  The  analyses  of  the  granite  of  the  district  of 
Columbia  (Abstr.,  1896,  ii.,  483)  are  here  recalculated  in  this  manner. 
The  assumption  that  the  total  amount  of  alumina  remains  constant  is 
taken  from  Roth,  but  it  does  not  always  seem  to  be  correct,  for  in  some 
cases  ferric  oxide  is  more  refractory  than  the  alumina. 

The  relative  rapidity  of  rock  weathering  in  high  and  low  latitudes  is 
discussed,  and  it  is  insisted  that  the  rapid  disintegration  in  warm, 
moist  climates  has  been  emphasised  too  much.  Here,  decomposition 
follows  more  closely  upon  disintegration,  whilst  in  cold  regions,  where 
the  action  of  frost  is  a  potent  factor,  disintegration  exceeds  decom- 
position. The  term  degeneration,  to  include  both  disintegration  and 
decomposition,  is  proposed.  L.  J.  S. 

Dust  which  fell  [in  Austria-Hungary]  in  February,  1896. 
By  Conrad  H.  von  John  {Verh.  k.k  geol.  Reichsanst,  1896,  259 — 264). 
— On  February  25th.  [and  26th.,  1896,  there  was  a  fall  of  dust  and 
snow  over  a  large  area  in  Hungary,  mainly  about  the  Flatten  See, 
but  extending  into  Austria  as  far  north  as  Austrian  Silesia.  The 
dust  from  different  localities  is  very  similar,  being  dark  brown, 
and  of  extreme  fineness.  Under  the  microscope,  the  principal 
constituent  is  seen  as  grains  of  a  grey,  transparent,  amorphous 
material,  which  analysis  shows  to  be  a  clay.  There  are  also  black 
particles  of  organic  matter,  numerous  grains  and  splinters  of  quartz, 
and  a  few  fragments  of  augite,  zircon,  rutile,  etc.  Mica  and  remains 
of  organisms  were  not  found.  The  first  four  of  the  following  analyses 
are  of  material  from  different  localities.  All  contain  a  little  carbonic 
acid  and  organic  matter.  The  first  contains  2*92  and  the  second  2*48 
per  cent,  of  carbon. 


HoO 

Loss  on 

SiOo. 

AI2O3. 

Fe,03. 

CaO. 

MgO. 

K2O.     NasO. 

(at  100°). 

ignition. 

Total. 

49-29 

15-50 

6-17 

4-23 

2-46 

2-94       1-02 

2-80 

16-09 

100-50 

52-25 

13-95 

7-10 

3-85 

2-45 

3-05       1-46 

2-78 

12-96 

99-85 

52-50 

14-20 

6-40 

3-80 

2-45 

2-97       1-44 

3-02 

13-80 

100-58 

55-28 

15-24 

6-58 

3-66 

2-63 

[2-57] 

301 

11-03 

100-00 

45-10 

15-95 

13-25 

4-85 

2-64 

1-95      0-85 

6-70 

8-84 

100-47 

The  great  similarity  shown  in  these  analyses  points  to  a  common 
origin  for  the  dust.  The  decrease  in  silica  to  the  north  is  explained  by 
quartz  having  fallen  before  the  other  constituents.  The  last  of  the 
above  analyses  is  of  Nile  mud  (containing  also  0*34  SO3,  1  per  cent.  C, 
and  some  CO2),  and  it  is  suggested  that  the  dust  in  question  came  from 
Egypt ;  as,  however,  there  was  no  storm  at  Alexandria  from  21st.  to 
26th.  of   February,  it  may  have  come  from   Servia  and  S.  Hungary. 

L.  J.  S, 
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The  Arlington  Iron.  By  Newton  H.  Winchell  (A^neo:  Geologist, 
1896,  18,  267— 271).— This  iron  was  found  in  March,  1894,  at  21 
miles  north-east  of  Arlington,  Sibley  Co.,  Minnesota.  It  is  roughly 
heart-shaped,  with  an  average  thickness  of  1  inch;  weight  19 J  lbs. 
The  convex  side  is  tolerably  smooth  and  has  a  spotted  appearance, 
whilst  the  opposite,  nearly  plane,  surface  is  pitted  and  rough,  some  of 
the  pits  almost  penetrating  the  specimen.  Three  structural  directions, 
brought  out  by  etching,  are  described  in  detail.  Analysis  by  F.  F. 
Sharpless  gave : 


Fe. 

Ni. 

Co. 

P. 

Total. 

90-781 

8-605 

1-023 

0-045 

100-454 

Also  Cr,  Cu,  and  combined  carbon  in  traces ;  S,  Si,  and  Mn  are  absent. 
The  composition  does  not  appear  to  be  uniform,  as  four  determina- 
tions of  the  iron  varied  between  90-58  and  91*74;  the  carbon  also 
varies.  L.  J.  S. 

Discovery  of  Argon  in  the  Gases  of  a  Spring  at  Perchtolds- 
dorf,  near  Vienna.  By  Max  Bamberger  (Manatsh.,  1896,  17, 
604 — 612).  The  gas  from  the  same  spring  was  investigated  in  1853  by 
Ragsky,  who  showed  that  the  gas  contains  93*8  per  cent,  of  nitrogen. 
The  author  confirms  Bagsky's  analyses,  but,  also  finds  that  the 
gas  described  as  nitrogen  by  Ragsky  contains  I'll — 1*24  per  cent,  of 
argon.  J.  J.  S. 

Water  from  a  Mineral  Spring  in  Mitchell  Co.,  Kansas.  By 
Edgar  H.  S.  Bailey  and  Mary  A.  Rice  {Trans.  Kansas  Acad.  Sci., 
1896  (1893—4),  14,  40— 41).— Water  from  a  spring  2  miles  east  of 
Cawker  City  and  half  a  mile  south-east  of  the  celebrated  "  Great  Spirit 
Spring,"  in  Mitchell  Co.,  Kansas,  gave  in  parts  per  100,000  :  Si02  and 
insoluble  matter,  1-53;  ^e.p.^  and  A^Og,  1-66  ;  CaO,  38'66  ;  MgO, 
61-48;  SO3,  269-50;  KA  21-20;  Na^O,  753-30;  CI,  740-00;  ^.p.^, 
trace  ;  CO^  (calculated),'^35-69.  This  composition  is  very  similar  to 
that  of  the  water  of  the  "  Great  Spirit  Spring."  L.  J.  S. 

Thermal  Spring  at  Wiesbaden.  By  C.  Remigius  Fresenius 
and  Ernst  Hintz  {Jahrb.  Nassau.  Ver.,  1896,  Jahrg.  49,  3—23).— 
The  water  of  the  Augusta  Victoria  bath  at  Wiesbaden  has  a  tempera- 
ture of  40°;  sp.  gr.  =  1-006455  at  14°.  Analysis  gave,  in  parts  per 
1000:  NaCl,  6-644452;  KCl,  0-172013;  LiCl,  0018825;  NH^Cl 
0-012666  ;  CaCl,,  0-599187  ;  NaBr,  0'004920  ;  Nal,  0-000025  ;  CaSO^' 
0-068816  ;  SrSO^,  0-024678  ;  BaSO^,  0-001381  ;  CbJI^{CO.;,),,  0364834  , 
MgH,(C03)2,  0-248852;  FeH2(C0.,),,  0001392;  MnH2(CO.j2,  0-001716; 
Ca,As"20.,  0000045 ;  Ca3P208,  0-000081 ;  CaB204,  0-002565 ;  SiOg,; 
0-059782;  free  CO,,  0-282091;  total,  8-508321.  Also  traces  of 
rubidium,  caesium,  nitric  acid,  titanic  acid,  copper,  and  organic  sub- 
stances. This  composition  is  very  similar  to  that  of  other  thermal 
waters  of  Wiesbaden  containing  sodium  chloride ;  analyses  of  these 
are  quoted  for  comparison.  Full  analytical  details  are  given  in  the 
paper,  L'  J«  S? 
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Carbonated  Water  from  Seifersdorf  (Austrian  Silesia).  By 
Ernst  Ludwig  {Tsch.  Min.  Mittk,  1896,  16,  133— 139).— Water  from 
a  spring  at  the  village  of  Seifersdorf,  in  Austrian  Silesia,  gave,  in 
10,000  parts:  K.SO^,  0-057;  NagSO^,  0-037;  NaCl,  0  058;  NagCO.,, 
1-775;  CaC03,  7"'-171  ;  SrCO.,  0*021  ;  MgCO.,  I'OOO;  FeCOo,  0"l79'; 
MnCOg,  0-026;  AL.Og,  O'OOl;  SiO^,  0*620;  organic  matter,  0-040; 
C02in  bicarbonates,  4-499;  CO^  free,  17-449;  total  solids,  10-985  ; 
also  traces  of  lithium  and  phosphoric  acid.  Sp.  gr.  =  1-00163  at  17-2° 
(compared  with  distilled  water  at  the  same  temperature).  The  com- 
position of  the  water  remains  constant  throughout  the  course  of  the 
year,  and  the  temperature  only  varies  from  10 — 12°.  The  rocks  of 
the  district  are  limestones,  clayey  sandstones,  and  also  some  of  volcanic 
origin.  L.  J.  S. 

The  Constantin-Spring  in  Gleichenberg  (Styria).  By  Ernst 
Ludwig  {Tsch.  Min.  Mitth.,  1896,  16,  140— 149).— The  celebrated 
mineral  waters  of  Gleichenberg,  Styria,  were  known  to  the  Romans  ; 
analyses  of  the  water  of  the  Constantin-spring  have  previously  been 
made  by  Schrotter  (1834)  and  Gottlieb  (1864).  The  results  of  the 
present  analysis  are,  in  parts  per  10,000  :  K2SO4,  1*023  ;  KCl,  0-012  ; 
NaCl,  18-223;  Na^B^O.,  0-082;  Na2HP04,  0-006;  1^2^^Q0o,  25-060; 
LigCOo,  0-039  ;  CaCO..,  3-541  ;  SrCO.,  0-054  ;  BaCOg,  0-004 ;  MgCO.,, 
4-215  ;  EeCOg,  0-027^^;  MnCOg,  0-002  ;  AI2O3,  0-002  ;  Si02,  0-647"'; 
organic  matter,  0-054;  COg  in  bicarbonates,  14*212;  COg  free, 
20-519  ;  total  solids,  52-937  ;  also  traces  of  caesium  and  rubidium. 
These  results  agree,  in  the  important  constituents,  with  the  older 
analyses,  so  that  there  has  been  no  change  in  the  composition  of  the 
water  during  the  last  60  years.  Sp.  gr. -=1*0057  at  17*6°  (compared 
with  distilled  water  at  the  same  temperature).  The  temperature  of 
the  water  is  17-3°.  The  rocks  of  the  district  are  mainly  trachytes, 
together  with  basalts  and  Tertiary  sands  and  marls.  From  the  water, 
opal  has  been  deposited  in  the  trachyte,  and  pebbles  and  plants  have 
been  cemented  together  by  a  siliceous  deposit.  L.  J.  S. 

Deposit  from  a  Chalybeate  Water.  By  E.  C.  Case  {Trans. 
Kansas  Acad.  Sci.,  1896  (1893—4),  14,  36— 37).— Water  from  a  well 
near  Lawrence,  and  close  to  the  bank  of  the  Kansas  River,  gave,  in 
parts  per  100,000  :  SiOg  and  insoluble  matter,  4'50 ;  Fe203  and  Al.^Og, 
3*45;  CaSO^,  9*31;  CaCO,,  15*03;  MgCOo,  6*72;  NaCl,  14*43; 
total  solids,  53*44  ;  CO2  (free  and  in  bicarbonates),  25*01.  The  water 
is  at  first  clear,  but,  on  standing,  soon  becomes  turbid.  In  the  well  is 
a  homogeneous  deposit  having  the  following  composition,  which 
approaches  that  of  limonite  :  SiO.,  and  insoluble  matter,  19*30  ;  FcoO^ 
with  a  little  AI2O0,  46-95;  H2O  below  100°,  9-15;  HgO  at  230°, 
14*40;  CaSO^,  0-25;  CaCOg,  7*32;  MgC03,  0*75;  NaCl,  0*60  per 
cent.  ;  organic  matter,  not  determined.  From  this  it  is  seen  that  the 
silica  has  remained  in  solution  to  a  larger  extent  than  the  iron.  The 
well  is  sunk  in  gravel  containing  nodules  of  limonite,  and  this  has 
been  dissolved  by  the  percolating  carbonated  water  ;  the  iron  in  the 
freshly-drawn  water  exists  in  the  ferrous  state.  L.  J.  S. 
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Absorption  of  Dextrose  in  the  Small  Intestine,  and  the 
Bflfects  of  Drugs  on  the  Process.  By  Eriedrich  von  Scanzoni 
{Zeit.  Biol,  1896,  33,  462— 474).— Ethereal  oils,  oil  of  mustard, 
alcohol,  pepper,  and  orexin  have,  in  certain  concentrations,  a  favour 
able  influence  on  the  absorption  of  dextrose  in  the  intestine,  as  in  the 
stomach.  In  the  stomach,  the  absorption  may  be  increased  fivefold, 
but  this  is  not  nearly  so  well  marked  in  the  intestine ;  the  rise  is  only 
a  few  degrees  per  cent.,  for  the  intestine  is  already,  in  normal  circum- 
stances, the  ideal  place  for  dextrose  absorption.  The  dose  necessary  to 
stimulate  the  intestine  is  smaller ;  for  instance,  oil  of  mustard  (1  in 
200)  has  no  harmful  effect  on  the  stomach  and  stimulates  the 
absorption  process  there,  but  it  is  harmful  to  the  intestine. 

W.  D.  H. 

Absorption  of  Peptone  in  the  Small  Intestine,  and  the 
Effect  of  Drugs  on  the  Process.  By  Ernst  Farnsteiner  {Zeit. 
Biol,  1896,  33,  475 — 488).— A  1  per  cent,  aqueous  solution  of 
peptone  was  introduced  through  a  fistula  into  the  ileum  in  a  dog, 
and  after  15  minutes,  63  per  cent.,  on  the  average,  was  absorbed. 

Addition  of  5  per  cent,  alcohol  raised  this  figure  to  72 — 74  ;  oil  of 
mustard  (1  :  1500—5000)  to  72—73;  oil  of  cinnamon  (1  :500)  to  69. 
The  effect  of  these  drugs  is  not  so  marked  as  in  the  stomach.  Bitters 
like  quassia  have  no  constant  action.  Mucilages  hinder  absorption  ; 
2  per  cent,  of  starch  brings  the  absorption  down  to  21 — 25  per 
cent.  W.  D.  H. 

Changes  in  Cane  Sugar  in  the  Alimentary  Canal.  By 
Heinrich  Kubner  {Zeit.  Biol,  1896,  33,  404— 407).— Inversion  of 
cane  sugar  does  not  occur  in  the  stomach,  nor  in  artificial  gastric 
digestion.  The  statement  often  made  to  the  contrary  is  owing  (1)  to 
dextrose  being  present  from  the  remains  of  the  previous  meal ;  (2)  to 
the  ingestion  of  sugar  which  had  previously  been  partly  inverted  ; 
and  (3)  to  the  fact  that  in  pathological  cases,  especially  if  there  is  a 
transudation  of  serum  into  the  stomach,  inversion  may  occur. 

Inversion  begins  in  the  small  intestine ;  cane  sugar  is,  however, 
resistant,  and  may  be  found  in  small  amounts  quite  low  down  the 
intestine.  Absorption  of  cane  sugar  occurs  most  rapidly  in  the 
stomach  and  duodenum.  W.  D.  H. 

Iron  in  the  Animal  Organism.  By  Winfield  S.  Hall  {Chem. 
Centr.,  1896,  i,  970;  from  Du  Bois  Reymond's  Archiv,  1896,  49—83).— 
Carniferrin  was  added  to  food  free  from  iron,  and  given  to  white  mice  ; 
the  tissues  being  examined  microchemically  by  the  ammonium  sulphide 
method,  and  control  experiments  made  on  mice  that  had  had  no  carni- 
ferrin. The  whole  animals  were  also  incinerated,  and  the  iron 
estimated  in  the  ash.  In  those  fed  only  on  food  free  from  iron,  there  was 
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a  loss  of  40  per  cent,  in  the  total  iron  of  the  body  in  three  weeks.  In 
those  fed  on  carniferrin,  the  red  corpuscles  increased  in  number,  and 
absorption  of  the  iron  was  found  to  occur  chiefly  in  the  duodenum, 
and  to  a  less  extent  in  the  jejunum.  Storage  of  iron  occurred  in  the 
spleen,  and  to  a  less  extent  in  tha  liver.  The  liver,  large  intestine, 
and  kidney  appear  also  to  excrete  iron.  W.  D.  H. 

The  Value  of  Rhamnose  in  the  Normal  and  Diabetic 
Organism.  By  Ludwig  Lindemann  and  Kichard  May  {Chem.  Centr.j 
1896,  i,  932—933  irom  Beutsch.  Arch.  Klin.  Med.,  bQ,  283— 294).— In 
a  healthy  man,  about  8  per  cent,  of  the  rhamnose  given  was  recovered 
in  the  urine ;  in  a  diabetic  patient,  11*7  per  cent,  in  the  urine  and 
4*4  per  cent,  in  the  faeces  was  recovered  ;  there  was  a  simultaneous 
excretion  of  dextrose,  but  the  nitrogenous  output  was  diminished  from 
17  to  14-8  grams  per  diem.  Rhamnose  acts,  therefore,  as  a  proteid- 
sparing  food.  W.  D.  H. 

The  Proteids  of  Leucsemic  Urine.  By  Rudolf  Kolisch  and 
Richard  Burian  {Chem.  Centr.,  1896,  i,  972 — 973,  from  Zeits.  Klin. 
Med.,  29,  374 — 380). — Albumosuria  is  not  a  constant  feature  in 
leucaemia  ;  when  present,  it  probably  originates  from  the  decompo- 
sition of  leucocytes,  the  increase  in  alloxuric  substances  in  the  urine 
supporting  this  view.  The  principal  new  point  made  out  in  the  case 
described  is  the  occurrence  of  Lilienfeld's  histon  in  the  urine. 

W.  D.  H. 

~  Luciferase,  or  the  Light-producing  Enzyme  of  Animals  and 
Plants.  By  Raphael  Dubois  {Comj^t.  Rend.,  1896,  123,  653—654). 
— The  author  is  of  opinion  that  the  active  agent  in  the  production  of 
light  by  certain  animals  and  plants  is  a  substance  having  the  general 
characters  of  an  enzyme,  to  which  he  therefore  gives  the  name  luci- 
ferase, and  that  it  is  not  the  result  of  slow  oxidation.  The  lumini- 
ferous  organs  of  the  glow-worm,  and  the  eggs  contained  in  the  ovaries 
of  the  female,  give  with  tincture  of  guaiacum,  a  fine,  blue  coloration, 
as  does  also  the  luminous  mucus  from  the  surface  of  dead  fish  after 
treatment  with  chloroform  water  and  filtration.  A.  C.  C. 

Analyses  of  Human,  Cows',  and  Mares'  Milk.  By  William 
Camerer  and  Friedrich  Soldner  {Zeit.  Biol.,  1896,  33,  '535 — 568. 
Compare  Abstr..  1896,  ii,  378). — A  very  large  number  of  analyses  of 
human,  cows',  and  mares'  milk  are  given ;  in  the  case  of  human  milk, 
the  different  dates  of  lactation  are  stated.  The  paper  is  chiefly  com- 
posed of  tables  of  results,  which  cannot  be  conveniently  shortened, 
and  do  not  appear  to  show  any  new  points  of  interest. 

W.  D.  H. 

Constancy  of  the  Freezing  Points  of  Milk  and  other 
Organic  Liquids.  By  J.  Winter  {Bull.  Soc.  Chem.,  1896,  [3],  15, 
162— 163).— The  author  finds  that  his  observations  (Abstr.,  1896,ii,  199) 
have  been  to  some  extent  anticipated  by  Beckmann. 
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Excretion  of  Calcium  in  Diabetes.  By  Ernst  Tenbaum  {Zeit. 
Biol,  1896,  33,  379 — 403). — The  increased  amount,  both  of  liquid  and 
solid  nutriment  taken  by  diabetics,  accounts,  in  large  measure,  for  the 
increase  in  the  volume  of  urine  and  amount  of  nitrogen  excreted. 
When  such  increase  occurs,  the  quantity  of  calcium  salts  in  the  urine 
increases  also  in  a  proportionate  way.  The  large  output  of  calcium 
appears  to  be  dependent  solely  on  the  increased  nutriment  taken. 
Calcium  and  proteid  are  so  closely  associated  that  this  is  what  would 
be  expected.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Changes  which  take  place  in  Milk,  either  Spontaneously, 
or  during  CuUnary  Processes.  By  Antoine  Bechamp  {Bull.  Soc. 
Chim.,  1896,  [3],  15,  90). — An  historical  sketch  of  the  development  of 
the  germ  theory  of  fermentation  of  organic  solutions.  M.  W.  T. 

Putrefaction  of  Albumin.  By  Oskar  Emmerling  {Ber.,  1896, 
29,  2721 — 2726). — In  these  experiments,  pure  proteids  were  treated 
with  pure  cultivations  of  micro-organisms. 

I.  Behaviour  of  wheat  gluten  with  Proteus  vulgaris.  Wheat  paste 
freed  from  starch  by  treatment  with  malt  and  repeated  washing  with 
water,  and  from  fatty  substances  by  washing  with  alcohol  and  ether, 
was  mixed  with  calcium  carbonate,  potassium  phosphate,  and  mag- 
nesium sulphate,  and  placed  in  the  Koch  steam  steriliser  for  3  days, 
it  was  then  mixed  with  the  Proteus  and  kept  in  an  incubator  at 
37° ;  after  4  days,  gas  began  to  be  evolved,  which  consisted  of  46  per 
cent.  COo,  38  per  cent.  H,  and  16  per  cent.  N.  After  14  days,  the 
process  was  stopped,  and  the  strongly  alkaline  liquid  distilled  in  a  cur- 
rent of  steam.  The  distillate  consisted  of  phenols  and  volatile  bases, 
from  which  trimethylamine  was  isolated  and  identified.  The  residue 
contained  the  non-volatile  bases,  and  the  acids  as  their  calcium  salts ; 
in  the  former,  betaine  was  present,  and  was  isolated  by  means  of  its 
aurochloride  (m.  p.  227°).  The  acids  were  separated  by  the  frac- 
tional precipitation  of  their  silver  salts,  formic,  acetic,  and  butyric 
acids  being  identified. 

II.  Behaviour  of  Egg  albumin  with  Staphylococcus  pyogenes  aureus. 
The  decomposition  products,  isolated  in  the  same  way,  were  found  to 
be,  in  the  distillate,  phenol,  indole,  and  scatole,  and  in  the  residue,  vola- 
tile, formic,  acetic,  propionic,  butyric,  and  traces  of  higher  fatty 
acids  ;  non-volatile,  oxalic  and  succinic  acids.  Betaine  and  trimethyl- 
amine were  also  present.  J.  F.  T. 

A  New  Bacillus  which  forms  Butyric  Acid  from  Glycerol. 
By  Oskar  Emmerling  {Ber.,  1896,  29,  2726— 2727).— This  bacillus, 
for  which  the  author  proposes  the  name  Bacillus  hoocopricus,  is  isolated 
from  cow-excrement  by  Fritz's  method.  It  is  very  similar  to  B. 
suhtilis,  and  grows  well  on  gelatin.  With  beef  broth,  it  does  not 
form    indole.       With  glycerol,   at    36°,    in   the   presence  of   calcium 
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carbonate,  mefchylic  alcohol,  acetic  acid,  butyric  acid,  and  traces  of 
formic  and  succinic  acids  are  produced ;  6  grams  of  alcohol,  4*5  grams 
of  acetic  acid,  and  7  grams  of  normal  butyric  acid  being  obtained 
from  600  grams  of  glycerol.  From  grape  sugar,  ethylic  alcohol  and 
lactic  acid  are  produced.  J.  F.  T. 

The  Cause  of  Poisoning  by  Curtains  containing  Arsenic.  By 
OsKAR  Emmerling  {Bev.^  1896,29,  2728). — As  the  result  of  a  large 
number  of  experiments  conducted  witli  different  bacilli  and  micrococci, 
the  author  states  that  in  no  case  is  hydrogen  arsenide  evolved  from 
fabrics  containing  arsenic  by  their  means.  It  is,  therefore,  highly 
improbable  that  poisoning  from  woollen  stuffs  containing  arsenic  is  due 
to  hydrogen  arsenide,  evolved  by  the  action  of  a  micro-organism. 

J.  F.  T. 

Denitrifying  Bacteria  and  the  Loss  of  Nitrogen  caused  by 
them.  By  B.  Burri  and  Albert  Stutzer  {Ann  Agron.,  1896,  22, 
491_494  .  from  Centr.  Bad.  Par.,  1895,  1,  2  Abt.,  257,  350,  392  aod 
422). — From  horse-dung,  two  bacteria  were  isolated,  which  together,  but 
not  singly,  decomposed  nitrites  with  liberation  of  free  nitrogen.  The  one 
was  identified  as  Bacterium  coli  commune,  whilst  the  other  is  new,  and 
is  designated  B.  denitrificans  I.  Another  variety,  B.  denitrificans  II., 
which  alone  liberates  nitrogen  from  nitrates  and  nitrites,  was  isolated 
from  old  straw.  This  micro-organism  throve  in  artificial  solutions  as 
well  as  in  nitrate-broth,  and  destroj^ed  the  nitrate  in  the  same  length  of 
time.  B.  coli  with  B.  denit.  /.,  however,  caused  no  turbidity  in  the 
artificial  solution  in  a  week,  and  did  not  decompose  the  nitrate  in  the 
least,  in  absence  of  complex  nitrogen  compounds. 

The  destruction  of  nitrates  (in  both)  is  checked  when  the  amount  of 
nitrate  present  exceeds  0*5 — 0  6  per  cent.  This  holds  both  for  B.  coli 
with  B.  denit.  I.  and  for  B.  denit.  II.  This  has  nothing  to  do  with  the 
production  of  nitrite  (which  is  not  poisonous,  as  the  author  formerly 
supposed),  but  to  excessive  alkalinity. 

In  the  presence  of  0-06 — 007  per  cent,  of  phosphoric  acid  the 
fermentation  produced  by  B.  coli  with  B.  denit.  I.  was  checked,  whilst  B. 
denit.  II.  remained  active  in  presence  of  0*14  per  cent,  of  phosphoric 

acid. 

Quantitative  experiments  with  B.  denit.  II.  in  artificial  solutions, 
showed  that  22'2,  20-3  and  20*6  per  cent,  of  the  nitrogen  of  the 
nitrates  remains,  and  is  probably  in  the  form  of  proteids.  On  one 
occasion,  79-5,  on  another  82*7,  percent,  was  evolved  as  gas.  Neither 
carbonic  anhydride  nor  nitrous  oxide  could  be  detected. 

In  the  complete  absence  of  oxygen,  B.  denit.  I  with  B.  coli  reduce 
nitrates  completely,  but  without  evolution  of  nitrogen,  the  nitrate 
beinf^  almost  entirely  converted  into  nitrite.  With  very  limited  access 
of  air,  B.  denit.  I.  will  develop  sufficiently  to  give  rise  (in  conjunction 
with  B.  coli)  to  evolution  of  free  nitrogen ;  whilst  with  abundant 
aeration  the  evolution  of  nitrogen  is  normal. 

B.  denit.  II.  decomposes  nitrates  normally  in  complete  absence  of 
air,  whilst  with  aeration,  the  fermentation  is  hindered  or  completely 
stopped.  .        .  N.  H.  J.  M. 
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Origin  of  Trimethylamine,  and  the  Spontaneous  Develop- 
ment of  Heat  in  Hops.  By  Johannes  Behrens  {Bied.  Centr.,  1896, 
25,  713—714;  from  JDer  Bierbrauer,  1896,  578— 579).— Whilst, 
according  to  Griesmayer  and  Greshoff,  trimethylamine  is  a  constituent 
of  hops,  the  author  was  unable  to  detect  its  presence  either  in  fresh 
hops,  or  in  hops  which  had  been  kept  in  the  dry  state.  In  presence  of 
water,  however,  hops  acquire  a  very  repulsive  odour,  in  which  that  of 
trimethylamine  can  readily  be  detected.  This  change,  and  the  rise  of 
temperature  which  accompanies  it,  is  due  to  a  bacterium  (Bacillus 
lupuliiJerda)  which  resembles  Fliigge's  B.  Jluorescens  putibus  both 
morphologically  and  physiologically.  The  nitrogenous  substances  of 
the  hops  which  are  utilised  by  the  bacilhis  are  proteids,  choline, 
ammonia,  and  asparagine,  whilst  malic  and  citric  acids,  &c.,  supply 
carbon.  The  tannin  present  in  the  hops  does  not  seem  to  be  changed 
by  the  bacillus.  The  antiseptic  nature  of  hops  prevents  the  develop- 
ment of  other  micro-organisms.  N.  H.  J.  M. 

Action  of  Phenylquinolines  and  Phosphines  on  Lower 
Organisms.  By  A.  J.  F.  Hermann  Tappeiner  (Chem.  Centr. y  1896, 
i,  1010—1011  ;  from  Deutsch.  Arch.  Klin.  3Ied.,56,  369— 380).— Those 
organisms  (Infusoria,  Amoebae,  Turbellaridse)  on  which  quinine  works 
strongly  are  even  more  readily  killed  by  phenylquinolines  and  phos- 
phines ;  those  (yeasts,  bacteria)  on  which  quinine  has  but  little  action 
are  less  affected  by  the  compounds  in  question.  Of  the  phenylquino- 
lines, the  /^-compound  acts  most  strongly,  the  a-compound  least  so. 

W.  D.  H. 

Vegetation  in  Respired  Air.  By  Louis  Mangin  (Bied.  Centr., 
1896,25,  689—690;  from  Jour.  Agric.  p-at,  1896,  i,  491—493).— 
Equal  quantities  of  seeds  and  tubers  were  placed,  with  equal  amounts 
of  water,  in  each  of  a  series  of  receivers  through  which  air  was  drawn 
by  means  of  a  pump.  The  apparatus  was  so  constructed  that  a  small 
quantity  of  air  could  be  withdrawn  for  analysis.  As  the  air  became 
richer  in  carbonic  anhydride  and  poorer  in  oxygen,  growth  was  con- 
siderably retarded.  Whilst  linseed  absorbed  3*29  per  cent,  of  oxygen, 
and  produced  1*44  per  cent,  of  carbonic  anhydride  in  an  atmosphere 
containing  1  to  3  per  cent,  of  carbonic  anhydride,  the  amounts  were 
1'45  and  1*04  per  cent,  when  2  to  5  per  cent,  of  carbonic  anhydride 
was  present.  In  the  case  of  peas,  the  amount  of  substance  produced 
diminished  from  53*5  to  42*5  grams  when  the  percentage  of  carbonic 
anhydride  rose  from  1 — 3  to  2 — 5  per  cent.  There  was,  moreover,  a 
change  in  the  nature  of  the  oxidation  process  indicated  by  an  increase 
in  the  quotients  CO2/O2.  With  linseed,  for  instance,  this  was  0*51  in 
an  atmosphere  containing  1 — 3  per  cent,  of  carbonic  anhydride,  and  0*74 
when  the  percentage  was  2 — 5  N.  H.  J.  M. 

Production  of  Vegetable  Proteids.  By  TamAs  Kosutany 
{Landw.-Versuchs.-Stat.,  1896,  48,  13—32).  The  object  of  the  author's 
experiments  was  to  throw  light  on  the  question  whether  assimilation, 
and  the  process  of  reduction  which  it  involves,  influences  the  produc- 
tion of  proteids  from  asparagine.     Assuming  that  amides  are  formed 
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from  proteids  as  secondary  products  of  oxidation  in  germinating  seeds, 
it  seemed  likely  that,  in  developed  plants,  proteids  might  be  formed 
from  amides  in  the  process  of  deoxidation  under  the  influence  of  light. 

Comparative  experiments  were  made  in  which  the  one  half  of  a 
number  of  leaves  of  Riparia  sauvage  were  cut  during  the  day  (between  2 
and  3  p.m.),  the  remaining  halves  being  separated  from  the  plants  in 
the  night,  and  analysed. 

The  percentage  of  total  nitrogen  diminished  as  the  season  advanced. 
In  the  1894  experiments,  the  difference  was  about  0*25  per  cent,  (from 
21st  June  to  the  end  of  August),  but  in  1895,  with  a  longer  interval, 
the  percentage  diminished  from  5'314  (on  May  8)  to  1*25  at  the  end  of 
October.  As  regards  variations  in  composition  during  day  and  night, 
the  total  nitrogen  was  somewhat  higher  during  the  night  than  in  the 
day  time  (102'37:100),  but  the  non-proteid  nitrogen  is  much  less  by 
night  than  by  day  (45 :  100).  The  leaves  contain  rather  more  ammonia 
but  less  nitric  acid  in  the  night  than  in  the  day  time.  Since,  in  the 
nighty  oxidation  prevails  in  the  plant,  it  is  probable  that  the  conver- 
iion  of  nitrates  into  proteids  is  greatest  in  the  night.  No  asparagine, 
or  similar  substance,  could  be  detected  in  the  leaves  cut  off  in  the  night. 
It  is  concluded  that,  whilst  the  crude  substances  which  produce  proteids 
are  chiefly  taken  up  by  the  plant  in  the  day  time,  their  actual  conver- 
sion into  proteids  takes  place  more  in  the  night  than  in  the  day. 

The  leaves  contain  on  the  average  I'lO  per  cent,  more  water  in  the 
night  than  in  the  day  time.  Leaves  cut  in  the  day  time  contain  the 
most  sugar,  those  cut  in  the  night  the  most  free  acids. 

The  percentage  of  ash  increased,  somewhat  irregularly,  from  9*43 
on  May  8  to  19-93  on  October  23.  N.  H.  J.  M. 

Effect  of  Nitrogen  on  Root  Formation.  By  Hermann  Muller 
{Bied.  Centr.,  1896,  25,  595 — 597 ;  from  Jahresher.  Versuchs-stat. 
Wddensweil.,  1895,  4,  48). — Water-culture  experiments  were  made  in 
which  half  of  the  roots  of  a  number  of  plants  were  immersed  in 
nutritive  solutions  free  from  nitrogen,  the  other  half  in  solutions  con- 
taining nitrogen.  The  plants  selected  were  vetches,  maize,  sunflower, 
and  beans,  &c.  In  presence  of  nitrogen,  the  root-development  was 
greatly  increased.  It  is  concluded  that  proteids  are  formed  in  the 
roots,  and  not  in  the  leaves  only ;  otherwise,  it  must  be  assumed  that 
the  proteids  migrated  to  the  roots  directly  supplied  with  nitrogen,  and 
not  to  those  (of  the  same  plants)  growing  in  solutions  free  from 
nitrogen.  N.  H.  J.  M. 

The  Physiological  Significance  of  Lecithin  in  Plants.  By 
Julius  Stoklasa  {Ber.,  1896,  29,  2761— 2771).— The  important  part 
which  is  played  by  phosphoric  acid  in  plant  physiology  has  led  the 
author  to  determine  the  proportion  of  lecithin  occurring  in  certain 
vegetable  organs  ;  the  paper  forms  a  summary  of  the  analytical  results 
and  the  conclusions  which  they  suggest.  Seeds  which  are  rich  in 
albumin  contain  also  a  greater  proportion  of  lecithin,  whilst  oily 
seeds,  those,  for  instance,  of  Brassica  oleracea,  Sinapis  arvensisj  and 
Beta  vulgaris,  are  poor  in  lecithin  ;  germination  of  the  last-named  is 
not  accompanied  by  decomposition  of  lecithin,  but  in  the  case  of  Pisum 
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sativum  this  process  involves  reduction  in  the  percentage  of  the  sub- 
stance in  question.  In  the  fruit  of  maize,  74  per  cent,  of  the  total 
quantity  of  lecithin  is  found  in  the  embryo  and  scutellum,  only  26  per 
cent,  occurring  in  the  endosperm ;  from  this  fact,  the  author  concludes 
that  the  lecithin  in  the  scutellum,  and  especially  in  the  embryo,  under 
the  influence  of  radiant  energy,  serves  to  elaborate  chlorophyll  in  the 
early  stages  of  plant  life.  Development  of  the  leaf  is  also  associated 
with  the  production  of  lecithin,  which  increases  with  the  multiplication 
of  chlorophyll  granules  ;  this  increase  is  in  some  way  related  to  the 
assimilation  of  carbonic  anhydride,  and  it  appears  probable  to  the 
author  that  lecithin  arises  in  the  granules  themselves  as  a  product  of 
assimilation.  Moreover,  analyses  show  that  vine  leaves,  when  allowed 
to  grow  for  10  days  in  darkness,  contain  only  one-third  as  much  leci- 
thin as  similar,  but  unprotected,  leaves  from  the  same  plant  collected 
at  the  same  time  of  day  (4  o'clock). 

Chlorolecithin^i^  an  amorphous,  greenish-black  substance  with  metallic 
lustre,  which  has  been  isolated  from  freshly-gathered,  un pressed  grass 
leaves  ;  its  behaviour  towards  baryta  indicates  the  presence  of  choline, 
glyceiylphosphoric  acid,  and  chlorophyllan  groups,  and,  in  this  respect,  it 
resembles  Hoppe-Seyler's  chlorophyllan,  differing  from  that  substance, 
however,  in  the  amount  of  phosphorus  present^  for  whilst  chlorophyllan 
contains  only  1'38  per  cent.,  chlorolecithin  contains  3"37  per  cent. 

Thus  the  author  has  traced  an  intimate  connection  between  lecithin 
and  chlorophyll,  and  maintains  that,  not  only  does  the  former  sub- 
stance actually  occur  in  chlorophyll  granules,  but  that  phosphorus  is  a 
constituent  of  chlorophyll,  and  that  without  this  element  the  elaboration 
of  chlorophyll  and  the  development  of  chlorophyll  granules  is  impossible. 

Examination  of  apple-blossom  has  shown  that  the  pedicel  is  engaged 
in  transmitting  lecithin  from  the  leaf  to  the  flower.  The  petals  are 
richest  in  lecithin  previous  to  fertilisation,  acting  as  storage  vessels, 
which  become  rapidly  depleted  of  lecithin  when  the  fruit  is  formed. 
The  pollen  contains  6  per  cent,  of  lecithin,  and,  Zacharias  having 
shown  that  nuclein  occurs  in  this  product,  it  is  noteworthy  that  animal 
spermatozoa  also  contain  lecithin  and  nuclein.  M.  O.  F. 

Coexistence  of  Laccase  and  Tyrosinase  in  certain  Fungi. 
By  Gabriel  Bertrand  {Gompt.  rend.,  1896,  123,  463— 465).— An 
extract  of  various  species  of  Russula  obtained  by  plasmolysis  with 
washed  chloroform  or  ether,  has  much  more  active  oxidising  properties 
than  extracts  prepared  by  the  methods  previously  described.  It  also 
acts  on  tyrosin,  in  addition  to  having  the  oxidising  properties  of  laccase, 
and  it  would  seem  that  both  ferments  are  present  in  the  extract.  This 
is  confirmed  by  the  fact  that,  when  the  extract  is  heated  at  70°,  the 
power  of  affecting  tyrosin  disappears,  whilst  the  extract  still  attacks  the 
substances  that  are  oxidised  by  laccase.  When  an  extract  of  Russula 
delica  in  aqueous  chloroform  is  mixed  withexcess  of  alcohol,  a  precipi- 
tate is  formed,  and  the  liquid  does  not  attack  tyrosin,  but  oxidises 
phenols  and  amines  in  the  same  manner  as  laccase.  The  precipitate,  when 
purified  by  suspension  in  chloroform  and  reprecipitation  by  alcohol,  yields 

*  This  is  not  a  chlorinated  derivative  of  lecithin,  as  its  name  would  seem  to  imply 
— [Editors]. 
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an  aqueous  solution  which  has  practically  no  action  on  phenols  and 
amines,  but  rapidly  oxidises  tyrosin.  It  follows  that  laccase  and  tyro- 
sinase coexist  in  the  juice  of  many  species  of  fungi  (compare  Abstr., 
1896,  ii,  61,  268,  571).  C  H.  B. 

Nitrogenous  Constituents  of  Beet- Juice.  By  Edmund  0.  von 
LiPPMANN  {Ber.,  1896,  29,  2645— 2654).— Of  the  nitrogenous  com- 
pounds present  in  beet- juice,  the  following  have  been  already  obtained 
and  more  or  less  carefully  characterised :  asparagine,  glutamine, 
betaine  and  choline,  leucine  and  tyrosine,  glutamic  or  pyroglutamic 
acid,  citrazinic  acid,  lecithin,  and  legumin. 

The  author  has  already  ^'^''"^"'^  out  (Abstr.,  1888,  and  Zeit.f.  Ruhen- 
zuck.  Ind.,  38,  68)  that,  besides  lecithin,  the  cell-substance  contains 
other  phosphorus  compounds,  which  may  be  extracted  by  means  of 
alkalis,  and  are  probably  closely  related  to  the  nucleins,  and,  further, 
that  their  decomposition  products,  the  xanthine-compounds,  may  be 
obtained  from  the  molasses  by  fractional  precipitation  with  phospho- 
tungstic  acid.  He  has  now  succeeded  in  isolating  a  considerable 
number  of  nitrogenous  substances  in  the  following  manner. 

The  dilute  solution  of  the  decomposition  products  was  neutralised  and 
precipitated  with  lead  acetate,  phosphotungstic  acid,  or  mercuric  nitrate, 
and  the  precipitates  formed  were  then  decomposed,  in  order  to  liberate 
the  contained  bases,  which  were  subsequently  fractionally  precipitated  by 
means  of  phosphotungstic  acid,  mercuric  nitrate,  mercuric  chloride,  &c. 

The  following  substances  were  isolated  and  completely  characterised : 
xanthine,  guanine,  hypoxanthine,  adenine,  carnine  (rarely  observed  in 
plants),  arginine,  guanidine,  allantoin,  and  possibly  vicin.  The  investi- 
gation is  complicated  by  the  occurrence  of  the  decomposition  products 
of  these  substances. 

The  recurrence  of  vicin,  a  glucoside,  in  the  above  product  of  alkaline 
hydrolysis  is  not  impossible,  as  would  at  first  sight  appear,  as  Drenk- 
mann  has  described  a  glucoside  [Zeit.f.  Ruhenzuck.  Ind.,  46,  478)  which 
is  only  slowly  decomposed  by  strong  alkali  at  high  temperatures. 

A.  L. 

The  Maximum  of  Plant  Production.  By  Adolf  Mayer 
{Landw.  Versuchs.-Stat.,  1896,48,  61 — 76). — The  maximum  production 
of  the  various  agricultural  plants,  as  grown  in  ordinary  agricultural 
practice,  was  previously  shown  {ibid.,  1892,  40,  205)  to  be  7000 — 8000 
kilos,  per  hectare  in  Northern  Europe,  although  by  very  heavy  manur- 
ing twice  that  amount,  or  more,  could  be  obtained. 

With  regard  to  the  question  whether  the  limit  of  production  depends 
on  the  amoant  of  sunlight  or  on  the  amount  of  carbonic  anhydride  in 
the  air,  the  results  of  Deherain's  experiments  on  sugar  beet  (Abstr., 
1890,  406),  in  which  a  greater  yield  was  obtained  under  the  influence 
of  farmyard  manure,  as  compared  with  minerals,  seem  to  point  to  the 
production  of  carbonic  anhydride  from  the  organic  manure  as  the  cause 
of  the  increased  yield,  especially  as  the  soil  to  which  minerals  were  ap- 
plied was  shown  to  be  poor  in  carbonic  anhydride.  (Deh^rain  attributed 
the  greater  yield  on  the  dung-plot  to  the  direct  assimilation  of  organic 
matter.)  In  1893  and  1894,  the  author  made  experiments  with  sugar 
beet  (on  plots  of  0*25  are)  in  which  plants  received  (1)  farmyard  manure 
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(120,000  kilograms  per  hectare),  (2)  minerals,  and  (3)  minerals  in  conjunc- 
tion with  carbonic  anhydride  (liberated  on  the  spot  from  10  per  cent,  dex- 
trose solution  and  yeast).  The  results  indicated  that  the  highest  yield 
of  sugar  beet  can  be  obtained  with  exclusively  mineral  manure,  when 
sufficiently  watered,  as  well  as  with  farmyard  manure.  It  is  not  pos- 
sible to  explain  Deherain's  results,  as  the  plan  of  the  experiments 
is  not  fully  given ;  but  it  seems  likely  that  the  beneficial  effect 
of  the  farmyard  manure  must,  at  any  rate,  be  largely  due  to  the 
increased  water-capacity  of  the  soil.  N.  H.  J.  M. 

Nutritive  Value  of  Horse-chestnuts.  By  Paul  Gay  (Ann. 
Agron.j  1896,  22,  401 — 423). — The  horse-chestnuts  employed  in  the 
experiments  had  the  following  percentage  composition. 

Crude  Ether  N-free  Crude 

Water.  protein.         extract.         extract.         cellulose.  Ash. 

38-93  4-81  4-64  46-19  3-66  1-77 

Two  lots  of  sheep  were  fed  with  lucerne  (500  grams),  peas (500  grams), 
with  the  addition  of  mangolds  and  horse-chestnuts  respectively,  given 
in  such  quantity  that  the  amount  of  dry  matter  of  each  was  the  same. 
The  increase  of  live  weight  was  much  greater  in  the  case  of  the  sheep 
fed  with  chestnuts  than  with  those  fed  with  roots.  On  reversing  the 
foods,  the  same  result  was  again  obtained.  It  is  concluded  that  raw 
chestnuts  are  about  three  times  as  nutritive  as  mangolds.  The  value 
of  chestnuts  is  considerably  increased  by  cooking.  In  experiments 
with  cows,  in  which  5  kilos,  of  chestnuts  per  head  per  day  were  given, 
it  was  found  that  no  effect  was  produced  either  on  the  taste  or  compo- 
sition of  the  milk,  and  the  milk  had  no  injurious  effect  on  calves.  The 
yield  of  milk  was,  however,  considerably  diminished  (from  15  to  12 
kilos,  per  day).  This  is  ascribed  to  deficiency  of  water  in  the  food,  in 
which  case  the  remedy  would  be  easy. 

Pigs  declined  to  eat  chestnuts  in  any  quantity,  and  left  more  than 
halt"  the  food  with  which  they  were  mixed.  N.  H.  J.  M. 

Molasses  as  Pood  for  Cows.  By  August  Stellwaag  {Bied. 
Centr.,  1896,25,  718—719  ;  from  Zeit.  landw.  Ver.  Bayern,  1895,  778). 
— Four  cows  were  fed  for  a  week  with  chaff  (two-thirds  hay  and  one- 
third  straw,  20  kilos.),  fresh  brewers'  grains  (20  kilos.),  malt  germs  (2 
kilos.),  and  crushed  barley  (4  kilos,  per  1000  kilos,  live  weight).  For 
two  of  the  cows,  the  same  feeding  was  continued  four  weeks  longer  ; 
whilst  the  other  two,  instead  of  the  barley,  had  molasses  mixed  with  an 
equal  weight  of  palm  cake  (3  kilos.).  During  the  next  four  weeks,  the 
food  of  the  two  sets  of  cows  was  reversed.  The  composition  of  the 
molasses  food  resembled  that  of  the  bailey,  but  contained  somewhat  less 
carbohydrates  and  rather  more  fat.  The  cows  consumed  the  whole  of 
the  molasses  mixture  (which  was  mixed  with  the  brewers'  grains),  and 
did  not  suffer  from  indigestion.  There  was  no  change,  either  in  the 
amount  of  milk  or  in  the  percentage  of  fat,  during  the  experiments. 

K  H.  J.  M. 

Recent  Progress  in  Soil  Examination.  By  Eugene  W.  Hilgard 
(Rep.  Agric.  Exper.  Stat.  Univ.  Cal.  .for  1894—5,  23—32). — A  number 
of  Califcrnian  and   Hawaiian  soils  were  analysed,  employing  Dyer's 
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citric  acid  extraction  method,  and  the  results  obtained  agreed  exceed- 
ingly well  with  vegetation  experiments. 

With  regard  to  the  recognition  of  "nitrogen  hunger"  in  soils, 
the  author  recommends  separation  and  analysis  of  the  humus.  The 
more  nitrogenous  the  humus  is,  the  less  carbon  will  be  oxidised  by  the 
limited  amount  of  oxygen  present  in  the  soil.  It  was  previously 
concluded  that  a  soil  in  which  the  humus  contained  less  than  2*5  per 
cent,  of  nitrogen  would  be  benefited  by  nitrogenous  manure,  notwith- 
standing that  the  soil  itself  contained  as  much  as  0-17  per  cent,  of 
nitrogen.  This  opinion  was  confirmed  by  a  vegetation  experiment, 
which  clearly  showed  that  available  nitrogen  was  deficient.  The 
amount  of  lime  present  in  the  soil  is,  however,  of  great  importance  in 
this  connection.  With  a  deficiency  of  lime,  soils  would  show  "  nitro- 
gen hunger,"  even  when  the  humus  contained  more  than  2*5  per 
cent,  of  nitrogen,  whilst  in  calcareous  soil,  a  low  percentage  of  nitrogen 
might  suflflce. 

The  author  thinks  that  the  examination  of  humus,  in  conjunction  with 
Dyer's  method  for  mineral  constituents,  will  eventually  furnish  a  means 
of  readily  ascertaining  the  wants  of  soils,  although  the  vegetation  tests 
(in  pots  or  in  the  field)  will  have  the  last  word.  N.  H.  J.  M. 

Behaviour  of  Superphosphate  and  Basic  Slag  in  Soil.  By 
St.  Smorawski  and  H.  Jacobson  {Bied.  Centr.,  1896,  25,  580 — 581  ; 
from  Blatter  f.  ZucTi^rrilhenhau,  1896,  3,  193 — 201). — Basic  slag  and 
mineral  and  bone  "superphosphates  respectively  (about  1  per  cent.) 
were  mixed  with  soil,  and  the  phosphoric  acid  soluble  in  water  and  in 
citrate  solution  was  determined.  The  soil  was  then  put  into  beakers, 
moistened  with  water,  and  left  to  dry,  being  occasionally  stirred.  The 
phosphoric  acid  was  again  determined  as  before.  This  was  repeated 
several  times  at  intervals  of  4  to  8  weeks. 

The  results  indicate  that  the  phosphoric  acid  originally  soluble  in 
water  is  very  rapidly  converted  into  the  citrate-soluble  form,  but  this 
has  no  effect  on  its  value  as  manure.  The  citrate-soluble  phosphate 
seems  to  undergo  no  further  change.  The  alleged  inferiority  of  basic 
slag  is,  therefore,  unfounded. 

Mineral  and  bone  superphosphates  containing  the  same  percentage 
of  phosphoric  acid  have  equal  value  as  manures.  N.  H.  J.  M. 

Assimilabihty  of  Nitric  and  Ammoniacal  Nitrogen  by- 
Plants.  By  AiME  PaGxXOUL  {Ann.  Agron.,  1896,  22,  485—490).— 
Mangolds,  Camelina,  clover,  and  oats  were  grown  in  sterilised  sand,  (J) 
without  any  manure,  (2)  with  sodium  phosphate  and  potassium  nitrate, 
and  (3)  with  sodium  phosphate,  potassium  chloride,  and  ammonium 
sulphate  ;  as  compared  with  nitrate,  ammonium  sulphate  gave  two  or 
three  times  as  much  dry  produce  in  each  case.  The  unmanured  plants 
were  quite  free  from  nitrates.  The  plants  which  received  nitrate  con- 
tained 0*35  to  0*75  per  cent,  of  nitrogen  as  nitrates  (in  the  dry 
substance),  whilst  those  which  received  ammonium  sulphate  contained 
much  less,  but  still  quite  appreciable  amounts  (0  017  to  0*150  per 
cent.).  Nitrogen  in  the  form  of  ammonia  was  found  in  the  plants 
manured  both  with  nitrate  and  with  ammonium  sulphate,  but  in  much 
smaller  quantity  than  nitric  nitrogen.  The  results  indicate  that,  under  the 
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conditions  of  the  experiments,  nitrogen  was  directly  assimilated  in  the 
form  of  ammonia,  and  in  greater  quantity  than  in  the  form  of  nitrates. 

Nitrogen  as  nitrates  was  determined  in  the  plants  as  follows : 
After  drying  the  substance  at  105°,  a  small  quantity  (0*2  gram)  was 
boiled  with  a  little  water,  and,  when  cold,  treated  with  a  few  drops  of 
lead  acetate  solution,  and  about  a  gram  of  animal  charcoal.  After  an 
hour,  it  was  filtered  and  diluted  to  50  c.c.  ;  of  this  solution,  5  c.c.  was 
evaporated  to  dryness,  well  stirred  with  a  few  drops  of  phenol  dissolved 
in  sulphuric  acid  (1  :  7),  and  treated  with  ammonia.  The  yellow  colour 
thus  produced,  if  nitrates  were  present,  was  compared  with  that  of  a 
standard  solution  of  ammonium  picrate  (N  =  1  per  million),  by  pouring 
the  two  solutions  into  two  similar  tubes,  each  holding  50  c.c.  and 
divided  into  c.c.  The  solution  to  be  tested  is  diluted  until  it  has  the 
same  tint  as  50  c.c.  of  the  standard  solution,  and  its  volume  V  (in  c.c.) 
read.     The  amount   of  nitrogen   in  milligrams  per  cent.  = 

r-10000 
2000      ~ 

Ammonia  was  determined  by  distilling  the  fresh  substance  (10 
grams)  with  water  (50  c.c),  magnesia  (0'5  gram),  parafl&n  (0*5  gram), 
and  a  few  pieces  of  pumice,  using  a  spiral  condenser  ;  the  distillate, 
which  is  collected  in  a  flask  containing  a  few  drops  of  very  dilute 
sulphuric  acid,  is  diluted  to  50  c.c.  and  treated  with  Nessler  solution, 
employing,  for  comparison,  a  solution  of  ammonium  sulphate  (N  =  1 
per  million).  K  H.  J.  M. 

The  Agricultural  Value  of  Deteriorated  Phosphatic  Manures. 
By  Jules  J  of  fru  {Bull.  Soc.  Chim.,  1896,^  [3],  15,  42— 46).— Millot 
has  proved  that  the  deterioration  of  phosphatic  manures  is  due  to  the 
formation  of  an  insoluble  ferric  phosphate.  To  determine  the  relative 
values  of  superphosphate,  tricalcium  phosphate,  and  the  ferric  phos- 
phate obtained  from  a  sample  of  manure  containing  very  little 
tricalcium  phosphate,  from  which  all  the  soluble  phosphate  had  been 
removed,  crops  of  mustard  were  grown  in  plots  which  differed  only 
with  regard  to  the  nature  of  the  phosphate  present. 

TheTesults  were  as  follows. 

Plot  without  fertiliser ,     100 

Plot  with  ferric  phosphate  from  deterio- 
rated superphosphate  167 

Plot  with  tricalcium  phosphate  280 

Plot  with  superphosphate    360 

M.  W.  T. 


Analytical   Chemistry. 


Methods  of  Rock  "Analysis.  By  Max  Dittrich  {Mitth.  Badisch. 
geol.  Landesaiist.,  1894,  3,  75 — 105). — The  methods  are  essentially 
those  usually  adopted,  the  material  being  first  fused  with  sodium  and 
potassium  carbonates  ;  several  small  variations  are  described  in  detail. 

L.  J.  B. 
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Estimation  of  the  Three  Halogens,  Chlorine,  Bromine,  and 
Iodine,  in  Mixtures  of  their  Binary  Compounds.  By  A.  A. 
Bennett  and  L.  A.  Placeway  iJ.  Amer.  Chem.  Soc,  1896, 18,  688 — 692). 
— Two  grams  of  the  mixed  salts  is  dissolved  in  150  c.c.  of  water  ; 
50  c.c.  of  a  20  per  cent,  solution  of  iron  alum  is  added,  and  the  iodine 
is  expelled  by  distillation ;  this,  as  usual,  is  condensed  in  an  apparatus 
containing  35  c.c.  of  20  per  cent,  potassium  iodide  and  titrated. 

The  bromine  is  then  liberated  by  adding  35  c.c.  of  a  saturated  solution 
of  potassium  permanganate  and  distilling,  in  the  usual  way,  into  potas- 
sium iodide  solution,  when  it  sets  free  an  equivalent  quantity  of  iodine. 

After  reducing  the  excess  of  permanganate  with  sulphuric  acid  and 
ferrous  sulphate,  the  chlorine  is  precipitated  with  silver  nitrate. 

L.    DE   K. 

Action  of  Bromine  on  Metallic  Chlorides  and  a  Method  for 
the  Estimation  of  both  Halogens  in  the  presence  of  one 
another.  By  Fritz  Blau  (Monatsh.,  1896,  17,  547 — 566). — The 
author  has  taken  the  experimental  numbers  obtained  by  Berthelot 
(Abstr.,  1881,  342;  1883,  8;  1885,  632)  in  his  experiments  on 
the  amount  of  chlorine  liberated  by  the  action  of  bromine  on  different 
chlorides,  and  from  these  has  calculated  the  affinity  constant  A"  by 

means  of  the  equation  K^=  ^  —^ — L^ — - — '  where  A  =  the  number  of 

equivalents  of  chloride  originally  present,  B  =  those  of  bromine,  and  C  = 
the  (necessarily  equal)  number  of  equivalents  of  bromide  and  chlorine 
produced  in  the  reaction.  The  results  thus  obtained  are  roughly 
of  the  same  magnitude,  and  differ  completely  from  those  based  on 
Humpidge's  data  (Ab?tr.,  1884,  1245).  This  divergence  can  probably 
be  accounted  for  by  the  inaptitude  of  the  indirect  method  for  the 
estimation  of  chlorine  and  bromine  when  one  of  these  is  present 
in  a  large  excess.  The  author  has  carried  out  experiments  on  the 
action  of  bromine  on  concentrated  sodium  cbloride  solutions.  In  making 
the  experiments,  a  measured  quantity  of  a  solution  of  pure  sodium 
chloride  was  placed  in  a  stoppered  flask,  and  a  weighed  quantity  of  pure 
bromine,  contained  in  a  small,  thin-walled  bulb,  dropped  in;  on  shaking, 
the  bulb  was  broken,  and  the  flask  was  j  laced  in  the  dark  at  a  constant 
temperature  for  several  hours.  The  excess  of  bromine  and  the  liberated 
chlorine  were  then  quickly  removed  by  a  rapid  current  of  air  which 
had  been  filtered  through  cotton  wool,  and  as  soon  as  the  last  trace  of 
bromine  Avas  thus  removed,  the  amounts  of  sodium  bromide  and  chloride 
in  the  solution  were  estimated.  Exact  analytical  results  were  obtained 
by. using  a  modification  of  Berglund's  method  (Abstr.,  1885,  836)  for  the 
estimation  of  bromide  and  chloride  in  the  presence  of  one  another. 
For  this  purpose,  the  bromine  was  set  free  by  means  of  potas.^ium 
permanganate  and  potassium  hydrogen  sulphate  ;  and  the  solution 
distilled  in  a  vacuum  at  the  ordinary  temperature  in  a  special  appa- 
ratus, the  bromine  being  collected  in  aqueous  potash.  The  hypo- 
bromite  thus  formed  was  converted  into  bromide,  and  the  liquid  treated 
exactly  as  before,  the  bromine  in  the  second  distillate  being  e>timated 
by  means  of  iodine.  The  residues  in  the  two  distillation  flasks  were 
united,  and  the  amount  of  chloride  contained  in  them  estimated . 
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The  author  finds  that  at  12—13°  /t  =  272-67,  and  at  16—17°  A"= 
246-08. 

Care  was  taken  to  show  that  no  secondary  actions  took  place,  as 
the  solution  formed  was  quite  neutral.  It  was  also  proved  expe- 
rimentally that  the  current  of  air  always  removed  the  two  halogens 
in  the  same  proportion,  so  that  the  equilibrium  was  not  disturbed. 

J.  J.  S. 

Jacobsen  and  Brunn's  Method  for  the  Purification  by  means 
of  Iodine  of  Hydrogen  Sulphide  containing  Arsenic.  By 
Zdenko  H.  Skraup  {Chem.  Centr.,  1896,  i,  469  ;  from  Zeit.  Osterr. 
Apoth.-V.  34,  72 — 76). — In  testing  the  efficiency  of  this  method 
(Jacobsen,  Abstr.,  1887,  885),  which  is  based  on  the  facts  that  hydrogen 
arsenide  and  dry  iodine  form  arsenic  tri-iodide,  w^hilst  hydrogen  sul- 
phide and  iodine  do  not  react  in  the  absence  of  water,  the  gas,  after 
washing  with  water  and  subsequent  drying  by  means  of  calcium  chlo- 
ride, was  passed  over  dry  iodine,  then  into  sodium  hydroxide  solution  (?) 
and  then  into  warm  nitric  acid.  The  residue  obtained  on  evaporating 
the  nitric  acid  was  treated  with  sulphuric  acid  and  submitted  to 
Marsh's  test.  Slow  passage  of  the  gas  through  the  apparatus  was 
found  to  effect  either  a  complete  removal  of  arsenic  cr  to  leave  only 
slight  traces, but  unsatisfactory  results  were  obtained  when  a  more  rapid 
current  was  employed.  E.  W.  W. 

Estimation  of  Sulphur  in  Pyrites.  By  Georg  Lunge  (J.  Amer. 
Chem.  Soc,  1896,  18,  685— 686).— A  final  reply  to  Gladding  (Abstr., 

1895,  ii,  291,  and  1896,  ii,  622).  Experiments  conducted  on  behalf  of 
the  author  have  again  shown  that,  when  precipitating  a  sulphate  with 
barium  chloride  solution,  the  latter  may  be  added  either  quickly  and  in 
moderate  excess,  or  run  in  from  a  burette  at  the  rate  of  one  drop 
per  second  without  any  sensible  difference -in  the  result. 

L.  DE   K. 

Estimation  of  Sulphides  in  Calcium  Carbide.  By  Frederick 
J.  Pope  (J.  Amer.  Chem.  Soc,  1896,  18,  740— 741).— A  weighed 
quantity  of  the  sample  is  introduced  into  a  dry  Erlenmeyer  flask  pro- 
vided with  a  stop-cock  funnel  and  a  delivery  tube  leading  to  a  10  oz. 
wash-bottle,  which  is  in  turn  connected  with  a  smaller  one  ;  both  are 
partially  filled  with  a  standard  solution  of  lead  acetate,  the  total  value 
of  which  is,  of  course,  accurately  known.  The  calcium  carbide  is  first 
decomposed  by  water  until  no  more  acetylene  is  evolved,  and  excess  of 
dilute  sulphuric  acid  is  then  introduced  and  the  mixture  boiled ; 
hydrogen  sulphide  is  evolved,  and  precipitates  part  of  the  lead  as  sul- 
phide. The  excess  of  lead  is  then  estimated  by  the  author's  method 
(this  vol.,  ii,  125).  L.  de  K. 

Estimation  of  Sulphur  in  Ores.    By  J.  H.  Stansbie  {Chem.  Sews, 

1896,  74,  189).  Lucien  L.  de  Konikck  {ibid.,  224). — Stansbie  sug- 
gests the  use  of  nitric  acid  and  bromine  for  the  oxidation  of  sulphur  in 
ores,  whilst  de  Koninck  points  to  a  similar  application  of  the  same  re- 
agents by  himself  years  ago.  i>.  A.  L. 

Estimation  of  Sulphuric  Acid  or  of  Barium.  By  James  Edmunds 
{Chem,  News,  1896,  74,   187— 188).— For  the  proposed  method,  there 
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are  required  decinormal  and  centinormal  solutions  of  barium  nitrate, 
potassium  chromate,  silver  nitrate,  sodium  chloride,  and  potassium 
sulphate,  centinormal  solutions  of  potassium  thiocyanate  and  calcium 
sulphate,  and  a  decinormal  solution  of  ferric  sulphate.  The  latter  is 
made  by  oxidising  a  solution  of  ferrous  sulphate  by  boiling  with  nitric 
acid,  then  boiling  with  a  large  excess  of  sulphuric  acid  to  expel  the 
nitric  acid,  and  making  up  to  the  strength  of  a  decinormal  solution 
of  iron  in  about  a  quinquenormal  sulphuric  acid.  The  calcium  and 
potassium  sulphate  solutions  serve  for  tests  and  controls.  In  use, 
10  c.c.  of  the  decinormal  solutions  of  barium  nitrate,  potassium 
chromate,  and  silver  nitrate  are  added  successively  to  70  c.c.  of  the 
liquid  under  examination,  contained  in  a  tall  200  c.c.  stoppered  bottle, 
shaking  vigorously  for  one  minute  after  each  addition.  The  mixture 
is  preferably  allowed  to  subside,  or  may  be  filtered,  and  20  c.c.  of 
the  clear  liquid  is  mixed  with  a  measured  excess  of  decinormal  sodium 
chloride,  and  titrated  back  with  centinormal  silver  nitrate,  using 
potassium  chromate  as  indicator.  From  the  data  obtained,  the 
content  of  sulphuric  acid  is  calculated.  The  liquid  tested  should  have 
the  strength  of  a  centinormal  solution  ;  if  stronger,  it  should  be  diluted, 
if  weaker,  concentrated,  or  the  centinormal  reagents  employed 
throughout.  Moreover,  as  a  preliminary,  substances  precipitating 
barium  or  chromates,  or  reducing  the  latter,  also  ammonia,  &c.,  must 
be  eliminated,  and  any  haloids  present  must  be  estimated,  for  which 
purpose  the  thiocyanate  and  ferric  sulphate  are  provided.  In  e^>timating 
barium,  the  70  c.c.  of  liquid  under  examination  being  of  suitable 
strength,  is  first  shaken  with  10  c.c.  of  decinormal  potassium  sulphate, 
then  the  excess  of  sulphuric  acid  is  estimated  in  the  above  manner. 

D.  A.  L. 

[Estimation  of  Nitric  and  Ammoniacal  Nitrogen  in  Plants.] 
By  AiME  Pagnoul  (Ann.  Agr.,  1896,  22,  485— 490).— See  this  vol, 
ii,  120, 

Wet  Method  for  Estimating  Carbon  and  Nitrogen  in  Organic 
Compounds.  By  Paul  Fritsch  {Annalen,  1896,  294,  79—88). — 
The  derivatives  of  isoquinoline  described  by  the  author  (Abstr.,  1895, 
i,  624)  were  analysed  by  a  new  method,  which  combines  Messinger's 
process  for  estimating  carbon  (Abstr.,  1889,  80  ;  1890,  1467)  with 
Kriiger's  modification  of  Kjeldahl's  method  for  determining  nitrogen 
(Abstr.,  1894,  ii,  258). 

The  substance  to  be  analysed  is  oxidised  by  means  of  potassium 
dichromate  and  concentrated  sulphuric  acid  in  a  small  distilling  flask 
through  w^hich  a  current  of  purified  air  is  passing.  The  gas  produced 
is  then  passed  into  a  heated  combustion  tube  36  cm.  in  length,  con- 
taining a  mixture  of  granulated  copper  oxide  and  lead  chromate  between 
two  copper  spirals.  After  being  dried  with  calcium  chloride,  the 
carbonic  anhydride  is  absorbed  by  potash.  The  residue  in  the  flask  is 
transferred  to  a  larger  distilling  flask,  connected  with  a  Liebig's  con- 
denser, and  the  ammonia  liberated  on  treatment  with  caustic  soda  is 
determined  in  the  ordinary  manner. 

Figures  illustrate  the  form  of  apparatus  employed,  and  analytical 
details  are  described  in  the  paper.  M.  O.  F. 


ANALYTICAL    CHExMISTRY.  125 

Analysis  of  Mortars.  By  William  J.  Dibdin  and  Robert  Grim- 
wood  {Aiicdyst,  1896,  21,  197 — 204). — The  authors  have  analysed  a 
large  number  of  limestones,  bricks,  and  mortars,  and  have  tabulated 
the  results. 

In  estimating  lime  and  sandy  matter  in  mortars,  it  must  be  remem- 
bered that,  in  practice,  the  mortars  are  made  by  volume  and  not  by 
weight.  The  best  plan,  therefore,  is  to  prepare  a  mortar  according  to 
the  particular  specification  and  to  analyse  this  side  by  side  with  the 
inspected  sample,  allowing,  of  course,  for  difference  in  moisture,  &c. 
The  authors  also  give  convenient  factors  for  reducing  the  weights  to 
volumes. 

Earthy  matter  is  estimated  by  treating  the  sample  with  dilute 
hydrochloric  acid  and  repeatedly  decanting  from  the  heavy  sandy 
matter ;  the  earthy  matter  is  then  filtered,  dried,  and  weighed.  The 
filtrate  contains  the  soluble  silica,  calcium,  &c.,  which  are  then  estimated 
as  usual.  From  the  amount  of  the  former,  a  very  fair  idea  as  to  the 
quantity  of  added  cement  may  be  obtained.  L.  de  K. 

Colorimetric  Estimation  of  Lead.  By  Maurice  Lucas  {Bull. 
Soc.  Chim.,  1896,  [3],  15,  39— 42).— The  author  describes  a  method  for 
estimating  very  small  quantities  of  lead  in  alloys,  &c.  The  lead  and 
copper  are  separated  by  electrolysis,  using  a  current  of  0*3  ampere 
and  2  volts. ;  the  lead,  which  is  deposited  on  the  positive  pole  in  the  form 
of  peroxide,  is,  after  Avashing,  drying,  and  weighing,  redissolved  in  1 
c.c.  of  the  nitric  acid  containing  nitrous  acid,  obtained  by  the  electro- 
lysis of  nitric  acid.  The  solution  is  rendered  neutral  with  caustic  soda 
and  diluted  so  that  50  c.c.  of  water  contains  about  1  milligram  of  lead; 
five  drops  of  ammonium  sulphide  is  now  added,  and  the  colour  of  the 
liquid  compared  with  that  of  solutions  containing  the  same  quantity 
of  sodium  nitrate  and  ammonium  sulphide,  to  which  different  quantities 
of  a  standard  solution  of  lead  nitrate  have  been  added. 

Sodium  carbonate  and  neutral  salts  have  a  considerable  effect  on 
the  colour  of  the  lead  sulphide,  consequently  great  care  must  be  taken 
to  keep  the  conditions  exactly  the  same  in  the  different  solutions. 

M.  W.  T. 

Volumetric  Estimation  of  Lead.  By  Frederick  J.  Pope 
{J.  Amer.  Chem.  Soc,  1896,  18,  737— 740).— The  lead  should  be  in  the 
form  of  acetate.  Lead  sulphide  (galena)  is  first  converted  into  sul- 
phate by  the  action  of  mixed  nitric  and  sulphuric  acids,  and  after 
removing  the  free  acid,  it  is  dissolved  in  ammonium  acetate  ;  the  lead 
is  now  precipitated  by  adding  an  excess  of  standard  solution  of 
potassium  dichromate,  and  the  lead  chromate  is  filtered  off.  The 
excess  of  chromate  is  then  estimated  by  adding  an  excess  of  standard 
arsenious  acid  solution  and  a  little  dilute  sulphuric  acid,  stirring  until 
the  yellow  colour  has  completely  disappeared  or  changed  to  a  faint 
green ;  after  adding  a  slight  excess  of  sodium  hydrogen  carbonate,  the 
excess  of  arsenious  acid  is  titrated  with  standard  solution  of  iodine. 
The  calculation  will  be  easily  understood.  The  test  analyses  are 
remarkably  accurate.  L.  de  K. 

Estimation  of  Iron  and  Aluminium  Oxides  in  Phosphate 
Rock.      By  Thomas  S.  Gladding  (J.  Amer.  Chem.  Soc,    1896,    18, 
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717 — 721  ;  721 — 724). — Four  grams  of  the  finely-ground  sample  is 
heated  for  half-an-hour  with  30  c.c.  of  dilute  hydrochloric  acid  (1 — 1), 
This  will  leave  any  iron  pyrites  undissolved.  After  filtering,  the  iron 
is  fully  oxidised  with  nitric  acid,  and  the  liquid  made  up  to  a  definite 
bulk. 

An  aliquot  part  of  the  solution,  representing,  say,  one  gram,  is 
neutralised  with  ammonia  and  well  cooled ;  more  ammonia  is  then 
added  until  a  permanent  precipitate  has  formed,  and  this  is  again 
dissolved  by  cautiously  adding  hydrochloric  acid.  15  c.c.  of  ammonium 
acetate  (made  by  neutralising  30  per  cent,  acetic  acid  with  ammonia) 
and  5  c.c.  of  acetic  acid  are  placed  in  a  beaker,  and  the  phosphate  solu- 
tion is  slowly  added,  with  constant  stirring.  After  keeping  it  at  60° 
for  about  an  hour,  the  precipitate  is  collected  and  washed  with  a 
10  per  cent,  ammonium  acetate  solution,  redissolved  in  a  few  c.c.  of 
hot  hydrochloric  acid  (1 — 4),  and  one  gram  of  ammonium  phosphate 
is  added.  Ammonia  is  added  until  the  liquid  is  turbid,  then  hydro- 
chloric acid  until  the  precipitate  just  redissolves,  and  the  liquid  is 
again  poured  into  15  c.c.  of  ammonium  acetate  and  5  c.c.  of  acetic 
acid.  The  precipitate  formed  is  treated  again  in  the  same  way, 
when  a  product  is  obtained  free  from  calcium  and  consisting  of 
normal  aluminium  phosphate  with  normal  iron  phosphate.  The  two 
are  weighed  together,  and  the  iron  phosphate  is  estimated  volumetric- 
ally. 

In  another  method,  the  solution  is  made  as  detailed  above,  but 
instead  of  using  ammonium  acetate,  it  is  run  into  a  solution  of 
potassium  hydroxide  (500  grams  per  litre),  and  heated  at  70°  for  about 
an  hour.  From  the  filtrate,  the  aluminium  is  recovered  by  first  adding 
ammonium  phosphate,  then  hydrochloric  acid  in  slight  excess,  and 
precipitating  the  aluminium  phosphate  from  this  solution  by  means  of 
acid  ammonium  acetate  in  the  way  already  described.  The  iron  may 
be  estimated  in  the  precipitate  produced  by  the  potash.         L.  de  K. 

Estimation  of  the  Iron  in  Blood  for  Clinical  Purposes.     By 

Adolf  Jolles  (Montash.,  1896,  17,  677— 696).— The  first  method 
described  is  as  follows.  A  suitable  quantity  of  the  blood  is  evapo- 
rated to  dryness,  the  residue  strongly  ignited,  and  then  dissolved  by 
fusing  it  with  perfectly  anhydrous  potassium  hydrogen  sulphate, 
.'ibout  1  gram  of  the  latter  being  used  for  each  c.c.  of  blood  originally 
taken  ;  the  operation  is  best  conducted  in  a  platinum  crucible,  but 
one  of  good  Berlin  porcelain  may  be  used.  The  contents  of  the 
crucible  are  then  rinsed  with  hot  water  into  a  beaker,  poured  into  a 
flask,  treated  with  dilute  sulphuric  acid  and  pure  zinc  (the  amount  of 
iron  in  which  has  been  previously  estimated  ;  about  1  gram  of  zinc  is 
n>ed  for  every  1 — 2  c.c.  of  blood  taken),  boiled  until  all  the  zinc  has 
dissolved  (the  flask  being  closed  with  a  Bunsen  valve),  and  the  amount 
«  f  iron  finally  titrated  with  N/50  or  N/100  permanganate.  In  10 
samples  of  the  blood  of  one  and  the  same  pig,  the  amount  of  iron 
found,  per  1,000  grams  of  the  blood,  varied  from  0*662  to  0*687  ;  in 
the  blood  of  eight  different  pigs,  it  varied  between  0549  and  0'948. 

A  second  method  is  to  evaporate  the  strongly  ignited  residue  from 
3—5  grams  of  the  blood  several  times  with  strong  hydrochloric   acid 
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on  the  water  bath,  dissolve  the  residue  in  water,  and  precipitate  in  the 
cold  with  a  solution  of  nitroso-j8-naphthol  (1 — 2  grams  of  the  pure 
crystallised  substance  in  100  c.c.  of  50  per  cent,  acetic  acid),  using  about 
5  c.c.  of  the  solution  per  3  grams  of  blood  taken.  The  very  bulky 
precipitate  is  collected,  washed  with  small  quantities  of  50  per  cent, 
acetic  acid,  dried  at  100°  and  finally  ignited,  the  residual  ferric 
oxide  being  weighed.  The  whole  operation  requires  about  45  minutes, 
and  the  results  agree  well  with  those  obtained  by  the  first  method. 

A  third  colorimetric  method  is  recommended  for  clinical  purposes. 
It  requires  two  similar  Nessler  cylinders,  graduated  up  to  15  c.c,  and 
furnished  with  taps  near  the  bottom ;  also  a  ferric  solution,  for  pur- 
poses of  comparison,  made  by  fusing  0'0358  grams  of  pure  ferric 
oxide  with  50  grams  of  anhydrous  potassium  hydrogen  sulphate, 
dissolving  the  product  in  water  and  making  up  to  500  c.c.  0*05  c.c. 
of  blood  is  measured  in  a  capillary  pipette,  rinsed  out  into  a  crucible, 
and  evaporated  to  dryness ;  the  residue  is  strongly  ignited  and  fused 
with  0*1  gram  of  potassium  hydrogen  sulphate,  and  the  cooled  mass  is 
rinsed  with  hot  water  into  one  of  the  cylinders  and  diluted  to  the 
10  c.c.  mark,  whilst  in  the  other  cylinder  1  c.c.  of  the  ferric  solu- 
tion is  placed,  and  diluted  to  10  c.c.  To  each  cylinder  is  then 
added  1  c.c.  of  dilute  hydrochloric  acid  (1  :  3),  and  4  c.c.  of  ammonium 
thiocyanate  solution  (7'5  grams  per  litre),  and  the  liquid  is  run  out  from 
the  more  deeply-coloured  solution  until  the  tint  is  seen  to  be  the 
same  on  looking  down  through  the  two  solutions.  In  this  way,  the 
amount  of  iron  in  the  blood  can  be  calculated,  the  specitic  gravity  of 
the  blood  being  also  determined,  if  required,  by  Hammerschlag's 
method  (Zeitschr.  klin.  Med.,  20,  244),  which  requires  only  a  single 
drop  of  blood.  The  percentage  amount  varied,  in  10  adult  men, 
between  0*526  and  0*720  ;  in  one  ansemic  man,  it  was  only  0441,  and 
in  an  anremic  woman,  0*433.  The  results  by  this  method  agree  well 
with  those  obtained  by  the  other  two  methods,  and  10 — 15  minutes 
suflice  for  making  the  experiment.  C.  F.  B. 

Volumetric  Bstiniation  of  Molybdenum  and  of  Vanadium. 
By  Carl  Friedheim  {Ber.,  1896,  29,  2981— 2985).— Mainly  a  reply 
to  Gooch  and  Fairbanks's  criticisms  (this  vol.,  ii,  76),  on  the  method 
previously  described  by  the  author  and  Euler  (Abstr.,  1895,  ii,  535). 
The  author  shows  that  as  good  results  can  be  obtained  by  his  simpler 
method  {Joe.  cit.)  as  by  Gooch  and  Fairbanks's  more  complex  one, 
provided  the  mixture  is  not  heated  too  rapidly,  so  that  no  hydrogen 
iodide  may  be  evolved  before  the  air  in  the  flask  has  become  replaced 
by  iodine  vapour.  The  heating  need  only  be  continued  until  the  liquid 
becomes  clear  green  ;  further  heating,  as  recommended  by  Gooch  and 
Fairbanks,  is  useless.  J.  J.  S. 

Solubility  of  Bismuth  Sulphide  in  Sodium  Sulphide ; 
Estimation  of  Small  Amounts  of  Bismuth  in  Anti-Friction 
AUoys.  By  Thomas  B.  Stillman  (J.  Amer.  Chem.  Soc,  1896,  18, 
683 — 684). — The  author  has  found  that  bismuth  sulphide  is  sensibl\ 
soluble  in  solution  of  sodium  sulphide  (sp.  gr.  1*06)  at  the  boiling 
temperature.  If,  when  analysing  an  alloy  containing  but  a  few 
per  cent,   of  bismuth,  the  neutralised  solution  is  boiled  as  usual  with 
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75  c.c.  of  the  sodium  sulphide,  the  loss  in  bismuth  will  be  very  greats 
whilst  fractions  of  a  per  cent,  may  escape  detection  altogether. 

L.  DE  K. 

Estimation  of  Ethylene  in  the  Presence  of  Benzene  Vapour. 
By  Fritz  Haber  and  H.  Oechelhauser  {Ber.,  1896,  29,  2700—2705). 
— Ethylene  is  completely  absorbed  by  bromine  water,  as  Tread- 
well  and  Stokes  have  stated,  although  this  is  denied  by  Winkler. 
Benzene,  too,  is  almost  entirely  removed  by  this  treatment,  but  in  a 
purely  mechanical  manner  ;  no  chemical  action  takes  place,  for  bromine 
vapour  mixed  with  benzene  vapour  can  be  exposed  to  diffused  light  for 
2  minutes  without  any  loss  of  bromine  occurring.  It  is  thus  possible 
to  estimate  the  amount  of  ethylene  by  absorbing  with  a  measured 
quantity  of  bromine  water  of  known  strength,  and  determining  the 
residual  bromine ;  this  was  done  by  treating  the  bromine  water,  while 
still  in  the  burette,  with  potassium  iodide,  and  subsequently  titrating 
with  thiosulphate.  The  bromine  water  was  sucked  into  the  (Bunte) 
burette  through  the  lower  tap,  and  its  volume  measured  in  the  burette 
itself,  the  volume  between  the  lowest  graduation  and  the  stop-cock 
having  been  previously  determined.  In  this  way,  the  Carlsruhe  coal- 
gas  was  found  to  contain  3*85  per  cent,  of  ethylene  ,  the  contraction, 
after  treatment  with  bromine  water  and  the  addition  of  potassium 
iodide,  was  4*4  per  cent.  ;  the  difference  is,  of  course,  benzene. 

C.  F.  B. 

Limiting  the  Explosive  Proportions  of  Acetylene  and 
Detecting  and  Measuring  the  Gas  in  the  Air.  By  Frank 
Clowes  {Chem.  News,  1896,  74,  188). — The  author's  determinations 
show  that  the  limits  of  explosiveness  of  mixtures  of  acetylene  and 
air  are  reached  with  3  and  82  per  cent,  of  the  former  gas  ;  from  22 
per  cent,  upwards,  the  burning  is  accompanied  by  the  separation  of 
carbon.  The  corresponding  limits  for  hydrogen  are  5  and  72,  for 
methane,  5  and  1 3.  Even  in  quantities  far  below  the  explosive  limit, 
acetylene  tinges  the  author's  standard  hydrogen  flame  a  yellowish 
green,  and  gives  a  well-defined,  pale  bluish  "cap,"  which  with  a 
hydrogen  flame  10  mm.  high,  attains  a  height  of  17,  19,  28,  and  48 
mm.  for  0*25,  0*5,  1,  and  2  per  cent,  of  acetylene  respectively, 
whereas  2*5  and  2'75  per  cent,  of  that  gas  give  caps  56  and  79 
mm.,  in  height  over  a  5  mm.  hydrogen  flame.  D.  A.  L. 
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Stereo-chemical  Spectrometric  Researches,  I.  By  Julius  W. 
Bruhl  {Zeit.  physikal.  Chem.,  1896,  21,  385—413;  Ber.,  1896,  29, 
2902 — 2913). — The  author  has  determined  the  molecular  refraction 
and  dispersion  in  the  case  of  a  number  of  stereoisomeric  compounds. 
In  the  case  of  those  compounds  which  could  not  be  examined  in  the 
liquid  state,  solutions  were  prepared,  and  it  was  observed  that,  in  order 
to  obtain  the  best  results,  the  solvent  should  have  a  refraction  and 
dispersion  as  nearly  as  possible  equal  to  those  of  the  compound  itself.* 
The  compounds  examined  were  :  (I)  monobromo-j/^-butylene,  dimethyl- 
acetylene  hydrobromide ;  a-tolane  dichloride,  y8-tolane  dichloride  ;  syn- 
anisaldoxime,  cm^^-anisaldoxime ;  a-benzilmonoxime,  y8-benzilmonoxime  ; 
a-nitroformaldehyde-hydrazone,  ^-nitroformaldehyde-hydrazone  ;  and 
(II)  cinnamic  acid,  allocinnamic  acid,  cinnamylideneacetic  acid,  allocin- 
namylideneacetic  acid ;  methylic  cinnamato,  methylic  allocinnamate, 
ethylic  cinnamate,  ethylic  allocinnamate  ;  anti-  and  sy^i-metadibromo- 
diazobenzene  cyanide.  The  compounds  may  be  divided  into  two 
classes,  as  indicated,  in  the  first  of  which  the  refraction  and  dispersion 
are  equal,  or  nearly  so,  the  differences  being  usually  within  the  experi- 
mental errors ;  these  compounds  include  haloids,  oximes,  and  hydra- 
zones.  In  the  second  class,  which  includes  acids,  ethereal  salts,  and 
diazo-compounds,  the  values  of  the  spectro-constants  do  not  agree, 
and  in  this  heterospectric  class,  it  is  noteworthy  that,  in  every  case, 
the  higher  melting,  less  soluble  compound  has  the  greater  refraction 
and  dispersion.  In  all  cases,  the  observed  numbers  are  considerably 
higher  than  the  values  calculated  from  the  chemical  composition  ;  this 
is  probably  due  to  the  elevating  influence  of  the  ethylene-phenyl  unions. 
Similar  results  had  been  obtained  by  Walden  (Abstr.,  1896,  ii,  633) 
in  the  case  of  the  fumarates  and  maleates,  but  the  author  considers 
that  further  research  is  necessary  before  deciding  whether  the  differ- 
ences in  the  heterospectric  compounds  are  due  to  a  real  difference  of 
constitution.  L.  M.  J. 

Changes  of  Rotation  in  the  Passage  from  Acid  to  Lactone. 
By  W.  Alberda  van  Ekenstein,  W.  P.  Jorissen,  and  L.  Theodorus 
Reicher  {Zeit  2^hy Sliced.  Chem.,  1896,  21,  383— 384).— The  rotations  of 
a  number  of  acids  and  of  the  corresponding  lactones  were  determined, 
and  the  numbers  obtained  are  given  in  the  accompanying  table,  the 
values  for  the  molecular  rotation  being  divided  by  10^. 

*  This  was  observed  by  Perkin  to  obtain  also  in  the  case  of  the  magnetic  rotation. 
(Trans.,  1896,  1056.) 
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Mol.  rotation  of 


Acid. 


Ion. 


Lactone. 


Diff. 


Ribonic    

Gluconic  (d)    

Mannonic(d!andZ).. 

Sacdiarinic 

Isosaccharinic    

Saccharic    

Mannosaccharic .... 
a-Rliamnohexonic  .. 

o-Glucoheptonic 

Gulonic  {d  and  I)  .. 


+  0-2° 

+  1-3°  to  +1-8° 

+  2-0° 

-rr 
-i-r 

+  2-6° 
+  0-2'' 
+  1-3° 
+  1-6° 
+  27" 


-3-0° 

+  irtol21° 

-9-5°  to  -9-8° 

+  15  2° 

+  10-2° 
+  7-3°  to  8-0° 
+  35-r-35-6° 

+  16-3° 

-11-2° 


3 '2° 
10-8°  to  9-2" 

11-7° 

]6-3° 

11-3'' 
9-9' to  10-6° 

35-2° 

15-0° 

12-8° 

12-6° 


L.  M.  J. 

Spectrum  of  Chlorophyll.  By  Alexandre  L.  Etard  (Compt. 
rend.,  1896,  123,  824— 828).— Knowledge  of  chlorophyll  can  only  be 
extended  by  examination  of  large  quantities  of  a  chlorophyll  of  definite 
chemical  composition.  As  a  matter  of  fact,  chlorophylls  are  compara- 
tively stable  compounds,  and  can  be  treated  with  ordinary  reagents  for 
the  purpose  of  elucidating  their  chemical  structure.  In  spectroscopic 
examinations,  it  is  essential  that  the  chlorophyll  be  a  definite  chemical 
species,  dissolved  in  definite  proportion  in  a  given  solvent,  and  examined 
in  a  layer  of  definite  thickness. 

The  author  gives  drawings  of  the  spectra  of  a-medicagophyll, 
C^gH^jNO^,  dissolved  in  carbon  bisulphide  and  in  alcohol  of  90°,  and 
of  a-borragophyll,  Cg^HjgNOjg'  ^^  *^®  same  solvents,  the  concentrations 
in  each  case  being  1  :  400,  1  :  1000,  1  :  10000. 

Mere  variations  in  the  thickness  or  concentration  of  the  solution 
examined  are  sufficient  to  cause  one  chlorophyll  to  be  taken  for  another. 
In  solutions  of  1  :  10000,  only  the  principal  orange  band  remains  visible. 
In  carbon  bisulphide,  the  bands  are  displaced  towards  the  red  as  com- 
pared with  the  alcoholic  solution,  but  they  are  particularly  well-defined. 
The  spectra  of  medicagophyll  from  lucerne  and  borragophyll  from  borage 
are  distinctly  different  in  the  number  and  position  of  the  bands  ;  the 
former  shows  three  bands  between  the  general  absorption  at  the  red 
and  violet  ends,  the  latter  five.  C.  H.  B. 

Chemical  Action  of  the  Rontgen  Rays.  By  Alexander  von 
Hemptinne  {Zeit.  2^hysikal.  Chem.,  1896,  21,  493— 496).— The  electric 
conductivities  of  a  number  of  salt  solutions  were  determined,  and  no 
alteration  was  found  to  occur  when  the  solutions  were  placed  in  the 
path  of  the  Rontgen  rays.  In  the  case  of  solutions  sensitive  to  light, 
such  as  silver  nitrate  in  alcohol,  and  mercuric  chloride  with  ammonium 
oxalate,  the  results  obtained  were  doubtful,  the  effect,  if  any,  of  the  rays 
being  extremely  small.  The  radiation  was  also  found  to  have  no  effect 
on  the  velocity  of  hydrolysis  of  ethylic  acetate,  from  which  the  author 
concludes  that  the  Rontgen  rays  do  not  influence  ionisation.  A  mixture 
of  hydrogen  and  chlorine  was  not  affected,  and  negative  results  were  like- 
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wise  obtained  with  a  mixture  of  chlorine  and  carbonic  oxide,  so  that 
their  chemical  activity  appears  to  be  very  slight.  L.  M.  J. 

Action  of  Metals  and  their  Salts  on  Rontgen  Rays.  By  John 
H.  Gladstone  and  Walter  Hibbert  {Ghem.  JVews,  1896,  74,  235). — 
The  authors  find  that  all  metals  transmit  the  Rontgen  rays  more  or  less, 
lithium  being  almost  absolutely  transparent,  gold  practically  opaque, 
and  there  is  every  gradation  between  these  two  extremes ;  the  order  of 
absorption  of  the  rays  is  that  of  the  atomic  weights,  but  the  absorption 
increases  more  rapidly  than  the  atomic  weights.  Metallic  salts  show 
absorption  analogous  to  that  of  the  metal ;  in  fact,  the  absorption  of  a 
dry  salt  is  the  sum  of  the  absorptions  of  its  constituents.  In  solutions, 
the  absorption  seems  to  be  that  of  the  salt  itself  plus  that  of  the  solvent. 

D.  A.  L. 

Irreversible  Cells.  By  A.  E.  Taylor  (/.  Physical  Cliem.,  1896,  1, 
1 — 20  and  81 — 90). — The  author  has  continued  the  work  of  Bancroft 
(Abstr.,  1894,  ii,  4)  on  single-liquid  polarisable  cells,  with  especial 
reference  to  the  effect  of  the  negative  ion  on  the  potential  difference 
between  an  electrode  and  the  electrolyte  in  which  it  is  immersed.  The 
results  confirm  Bancroft's  conclusion  that,  with  mercury  as  one  pole  of 
the  combination,  the  influence  of  the  negative  ion  of  the  salt  solution 
is  appreciable,  but  concentration  has  no  effect  on  the  electromotive 
force  of  the  cell.  It  has  been  shown  by  Gouy  and  others,  on  measuring 
single  potential  differences  by  means  of  the  change  of  the  surface 
tension  of  mercury,  that  an  error  might  be  introduced  in  some  cases 
where  there  was  the  possibility  of  the  formation  of  complex  mercury 
salts.  If  dropping  mercury  electrodes  do  not  always  give  correct 
results,  the  solution  pressure  of  a  metal  is  independent  of  the  nature 
of  the  negative  ion.  In  every  case  where  the  electromotive  force  of  a 
cell  appears  to  vary  with  the  negative  ion,  the  possibility  of  complex 
salts  is  present.  The  author  concludes  that  the  potential  difference 
between  a  metal  and  an  electrolyte  is  not  a  function  of  the  negative 
ion  of  the  salt  solution,  and  that  in  certain  cases  dropping  mercury 
electrodes  do  not  give  correct  values  for  the  single  potential  differences 
measured  by  that  method.  H.  0. 

Hexamethylenetetramine  Salts.  By  Marcel  DELiiPiNE  {Compt. 
rend.,  1896,  123,  888— 891).— The  author  has  determined  the  heats  of 
saturation  of  hexamethylenetetramine  by  hydrochloric,  sulphuric, 
nitric,  and  acetic  acids,  and  the  heats  of  dissolution  of  the  hydro- 
chloride, of  the  three  sulphates,  and  of  the  two  nitrates. 

For  the  heats  of  saturation  (1  mol.  each  of  acid  and  base  in  1  litre), 
the  following  numbers  are  given. 

Cal.  Cal. 

iHCl  M3  iHNOg  M5 

^HCl  2-13  HNO3  219 

2HC1  2-32  2HNO3  ^'ST 

iH^SO,         2-11  iCgH.O.^  0-53 

iHgSO^         3-51  C2H4O,  0-81 

H2SO4         4-10  2C,Hp;  1-06 

The  addition  of  the  second  half  equivalent  of  acid,  therefore,  pro- 
duces less  heat  than  the  first.     The  results  point  to  the  slight  dissocia- 
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tion  of  the  neutral  salt  in  solution.  The  following  heats  of  dissolution 
of  the  base  and  its  crystallised  salts  are  given. 

C6H12N4  cryst.  +4'80Cal.         CgHi^ZsT^^NOg  -    5-5    Cal. 

C,Hi2N4,HCl      -3-94   „  C6Hi2N4,2HN03  -14-26    „ 

C6Hi2N4,H2SO,-l-60   „  C.Hi^N^^sSO.  +  H^O-    4-71    „ 

from  which  the  following  heats  of  formation  are  calculated, 
CgHj^N^  solid  +   HNOo  solid  =  C6Hi2^4,HN03  solid  +  1 9-09  Cal. 

CeHj^N^  „    +2HNO;    „     =C6H,,N„2HN63  „     +34-63    „ 

CgHi^N,  „    +iB,S6,    „     =C,Hi;N„JH2S04        +16-09    „ 

CgHi^N^  „    +   H2SO4    „     =C,H,,N„H2S04  +26-11    „ 

CgHi^N^H^SO^     „    +   H2O  liquid  =C6HiX,H2S04,H20  +    3-11    „ 
C6H^2N4  „    +   HClgas       =C6Hi2N4,HCl  solid     +28-17    „ 

The  hydrochloride,  nitrate,  and  sulphate  are  about  equally  stable 
in  solution,  the  acetate  apparently  being  more  dissociated. 

A.  C.  C. 

Heat  of  Formation  of  Selenic  Acid  and  Selenates.  By 
Rene  Metzner  (Compt.  rend.,  1896,  123,  998— 1000).— The  heat  of 
neutralisation  of  selenic  acid  by  sodium  hydroxide  was  found  to  be 
+  31-19  Cal.,  whilst  the  action  of  selenic  acid  on  the  normal  selenate 
absorbs  -0-70  Cal.  Thomson  found  +30*39  Cal.  and  -0-86  Cal. 
respectively,  and  the  corresponding  numbers  obtained  by  the  author 
with  potassium  hydroxide  were  +31'31  Cal.  and  — 1*24  Cal.  The  heat 
of  neutralisation  of  the  acid  by  barium  oxide  is  +36-92  Cal.,  by 
lead  oxide,  +19-81  Cal.;  and  by  silver  oxide,  +18*35  Cal.,  these 
values  being  obtained  by  double  decomposition. 

The  hydrate,  Se03,2H20,  was  obtained  by  concentrating  the  acid 
under  atmospheric  pressure  at  a  temperature  below  210°,  and  puri- 
fying the  first  crystals  by  melting  and  recrystallisation;  the  monhydrate, 
^28004,  was  prepared  in  a  similar  way,  but  the  evaporation  was  in 
a  vacuum.  The  calorimetric  measurements  gave  the  following  results. 
H2Se04  sol.  +  Aq  =  SeOg  diss,  develops  +13-35  Cal. 
H2Se04        liq. +Aq  =  Se03     »  ''         +16*80,, 

Se03,2H20soL  +  Aq  =  Se03     „  „         +    7*45    „ 

Se03,2H20  1iq. +Aq  =  Se03     "  »         +12*02,, 

hence  the  heat  of  fusion  of  HgSeO^  is  -  3*45  Cal.,  and  of  Se02,2H20, 
-4*75  Cal.  and  HgSeO^  sol.  and  H2O  sol.  =  8063, 2H2O  sol.  develops 
+  4*55  Cal. 

Combining  these  results  with  Thomson's  determinations,  it  follows 
that 

/  Se02  sol.  +  0  +  H2O  =  H2Se04  diss,  develops 
tSe02   „    +0  +  H20  =  H2Se04liq. 
f  Se  +  O3  +  H2O  =  H2Se04  diss, 

t  Se  +  O3  +  H2O  =  H2Se04  liq. 

Se  +  O4  +  Hg  =  H2Se04  diss.       , , 

Se  +  O^  +  Hg  =H2Se04liq. 

All  the  values,  except  those  for  hydration,  are  lower  than  the 
corresponding  values  for  sulphuric  acid.  C.  H.  B. 

Cryoscopic  Researches.  By  Karl  Auwers  and  K.  Orton  (Zeit. 
2ihysikal.  Chem.,  1896,  21,  337— 377).— In  order  to  further  attest  the 
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validity  of  the  rules  deduced  by  Auwers  (Abstr.,  1896,  ii,  293),  the 
authors  have  determined  the  cryoscopic  behaviour  of  a  large  number 
of  substituted  phenols  and  also  of  oxyazo-compounds.  The  first  set  of 
experiments  was  on  the  effect  of  ortho-substituents  on  various  para- 
phenolic  compounds.  The  aldehyde-group  has  the  most  powerful 
"  abnormalising"  influence;  the  cyanogen  and  methylic  carboxy-groups 
are  nearly  alike  in  their  effects.  Nitro- groups  have  the  strongest 
"normalising"  effect,  whilst  of  the  halogens,  iodine  has  the  most 
marked  influence.  The  cryoscopic  behaviour  of  the  orthohydroxyazo- 
compounds  leads  the  authors  to  the  conclusion  that  these  compounds 
are  not  phenols,  but  hydrazones  of  orthoquinone.  The  researches  were 
then  extended  to  the  derivatives  of  benzoic  acid,  but  here  the  influence 
of  the  substituent  is  less  marked,  as  almost  all  the  compounds  examined 
are  abnormal,  the  variations  from  normal  value  increasing  with  the 
concentration.  L.  M.  J. 

Abnormal  Freezing  Point  Depressions.     By  Guido  Bodlander 

{Zeit.  physikal,  Chem.,  1896,21,  378 — 382). — In  the  experiments  made 
by  Ciamician  and  Garelli  on  the  formation  of  solid  solutions  in  the 
case  of  anthracene  and  salicylic  acid  in  benzoic  acid,  the  concentration 
of  the  salicylic  acid  in  the  solid  solution  was  compared  with  that  in 
the  original  solution,  whereas  the  author  points  out  that  comparison 
should  have  been  made  with  the  solution  with  which  the  crystals  were 
in  equilibrium  ;  on  making  this  correction,  he  finds  that  the  ratio 
is  not  constant,  but  varies  from  0'68to  1*08.  Similarly,  in  the  experi- 
ments with  benzene,  phenol,  and  benzil,  the  ratio  of  the  concentration 
of  the  phenol  in  the  solid  and  liquid  solutions  varies  from  0  309  to 
0'198,  increasing  with  dilution.  If  the  molecular  weight  in  the  solid 
phase  is  calculated  from  these  numbers,  it  is  found  to  be  smaller  than 
that  in  the  liquid,  and  on  the  assumption  that  the  solid  contains  simple 
molecules,  and  the  liquid  simple  and  double  molecules,  the  author  cal- 
culates the  dissociation  of  the  latter  ;  the  results  appear  to  be  in 
accordance  with  the  laws  of  mass  action,  but  the  author  does  not  con- 
sider that  this  must  necessarily  be  the  true  explanation  of  them. 

L.  M.  J. 

Compressibility  of  certain  Grases  at  0°  and  under  nearly- 
Atmospheric  Pressure.  By  Anatole  Leduc  {Compt,  rend.,  1896, 
123,  743 — 745). — The  author  has  determined  the  compressibility 
of  five  gases  at  pressures  ranging  from  35  cm.  to  113  cm.  of  mercury, 
adopting  Mario tte's  method.  The  apparatus  consisted  of  a  manometer 
similar  to  that  used  by  Regnault  in  the  determination  of  the  expan- 
sion of  gases  at  constant  pressure,  with  the  addition,  however,  of  a 
third  tube,  by  means  of  which  mercury  could  be  admitted  at  will  with- 
out introducing  air  bubbles.  The  gas  was  cooled  by  immersing  the 
apparatus  in  a  bath  of  ice-cold  water,  the  temperature  of  which  was 
accurately  observed.  Owing  to  the  flight  variations  of  pressure,  the 
author  substitutes  A(P  -  Pq)  for  €  in  Begnault's  expression, 

P  V 

py-     ^' 
representing  the  departure  of  a  gas  from  Mariotte's  law.     Expressing 
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the  pressure  in  centimetres,  and  taking  Pq=76,  the  following  values 
of  the  coefficient  A  are  given. 

Carhonic  anhydride.  A  =  102*10""*^,  a  number  which  is  higher  than 
that  obtained  by  Regnault. 

Nitrous  oxide.     A  =  11  *  1 0~^  (approx. ) . 

Hydrogen   chloiide.     At  0°,    A=120-10"6    (between    76     cm.    and 
120  cm.). 
At  15°,  A  =  107-10-6  (between  76  cm.  and  120  cm.). 
Ammcmia.     At  0°,  A  =  24310-'5  (between  76  cm.  and  130  cm.). 

At  14°,  A  =  190-10-6. 
Sulphurous  anhydride .     A  =  3  2  3  •  1 0"^. 

The  following  coefficients  of  expansion  of  gaseous  ammonia  between 
0°  and  14°  are  given. 

Const,  press,  of  115  cm 0-00404 

Const,  press,  of    76  cm 0-00389 

A.  C.  C. 

Potential  Energy  and  Virial  of  Molecular  Forces.  By  G. 
Barker  {Zeit.  physikal.  Chem.,  1896,  21,  497 — 506). — By  considera- 
tion of  the  potential  energy  in  a  liquid,  the  author  deduces  that  the 
ratio  between  the  heat  of  vaporisation  and  the  difference  between  the 
liquid  and  gaseous  densities  is  proportional  to  the  square  of  the 
diameter  of  the  molecules,  and  hence,  under  certain  conditions,  the 
latter  may  be  compared.  L.  M.  J. 

Ne-w  Method  of  Determining  the  Specific  Gravity  of 
Liquids.  By  Koman  Zaloziecki  (.^et'e.  a^i^t^.  Chem.^  1896,  552 — 556). 
— The  principle  of  the  method  has  already  been  taken  advantage  of  by 
Boyle  and  by  Babinet  to  compare  the  specific  gravities  of  two  different 
liquids.  The  author's  apparatus  consists  essentially  of  a  long  U-tube, 
one  of  the  arms  of  which  is  calibrated,  whilst  a  stop-cock,  a  little 
above  the  bend,  separates  it  from  the  bend  and  the  other  arm.  If  the 
sp.  gr.  of  an  aqueous  solution  is  required,  the  uncalibrated  limb  is  filled 
with  a  liquid  of  low  sp.  gr.,  and  immiscible  with  water,  such  as  light 
petroleum,  which  answers  very  well.  The  aqueous  liquid  is  run  into 
the  calibrated  tube  to  a  fixed  height,  and,  by  opening  the  tap,  the  two 
liquids  are  brought  into  contact.  The  apparatus  is  plunged  for  some 
time  in  water  at  15°,  and  the  difference  in  the  height  of  the  two 
columns  is  then  recorded  in  mm.  For  instance,  if  the  column  of 
aqueous  liquid  measures  502  mm.  (  =  500  mm.  +  2  mm.  allowance  for 
effect  of  capillarity  in  a  tube  5  mm.  broad),  its  sp.  gr.  is  found  by 
multiplying  the  difference  by  2,  adding  1000,  and  multiplying  this 
by  the  sp.  gr,  of  the  light  petroleum.  The  apparatus  may,  of  course,  be 
used  for  petroleum,  oils,  &c.  ;  in  this  case,  water  is  used  in  the  uncali- 
brated limb  instead  of  light  petroleum.  L.  de  K. 

Solution  and  Fusion.  By  Wilder  D.  Bancroft  {J.  Physical 
(7/«em.,  1896,  1,  137 — 148). — The  author  discusses  the  question  whether 
solubility  and  fusion  curves  are  always  identical,  or  ever  so.  It  is 
evident  that  solubility  curves  cannot  in  all  cases  be  fusion  curves,  as  the 
temperature  of  the  experiment  is  above  the  fusion  temperature  of  either 
of  the  components  in  many  cases.    Even  where  this  is  not  the  case,  the 
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author  holds  that  there  is  a  distinction  between  a  fusion  curve  and  a 
solubility  curve.  The  approximation  formulae  for  the  change  of  concen- 
tration with  the  temperature  have  the  same  form  for  both  curves  ex- 
cept that  the  heat  of  fusion  enters  into  one,  and  the  heat  of  dissolution 
into  the  other.  Since  these  two  quantities  are  not  identical,  it  follows 
that  there  is  a  radical  distinction  between  the  two  curves.  The  partial 
pressure  of  the  solvent  is  always  less  than  its  vapour  pressure  as  a  pure 
liquid  at  the  same  temperature  ;  it  is  therefore  possible  for  the  vapour 
pressure  of  the  dissolved  substance  (solute)  to  be  greater  or  less  than 
its  vapour  pressure  in  the  pure  state,  depending  on  conditions  with 
which  we  are  not  yet  familiar.  Even  when  two  liquids  are  miscible 
in  all  proportions  (consolute),  it  appears  that  each  may  still  have  a 
definite  solubility  one  in  the  other.  H.  C. 

Some    Abnormal    Cases    of    Solubility.      By   Henri    L.    Le 

Chatelier  {Compt.  re7icZ.,1896,  123,  746 — 749). — When  certain  metallic 
sulphates  are  added  in  increasing  quantities  to  sodium  sulphate,  the 
curve  representing  the  melting  points  of  the  various  mixtures  is  differ- 
ent in  character  from  those  plotted  by  the  author  for  the  mixtures  of 
salts  previously  examined  (comp.  Abstr.,  1894,  ii,  272,  307).  In  the 
case  of  the  sulphates  of  calcium  and  magnesium,  the  following  numeri- 
cal results  are  given,  875°  being  the  melting  point  of  sodium  sulphate. 
Na^SO^-l-CaSO^— 


Concentration  ...     0 

1 

3         5        7-5       10       20 

30 

40 

Temperature 875° 

884° 

900°    912°    923°    930°    941° 

938° 

923^ 

46       51        54 

57 

67         75         100 

912°    905°    925° 

950° 

1040°    1130°    (1350°). 

Na2S04-f-MgS04— 

Concentration  ...     0 

5 

15       30       35       42       48 

50 

55 

Temperature 875° 

870° 

830°    740°    690°    655°    675° 

700° 

730 

67       70       75 

80 

100. 

800°    795°   870° 

925° 

1170°. 

The  effect  of  the  addition,  therefore,  of  the  first  small  proportion  of 
these  two  sulphates  is  either  to  raise  the  melting  point  of  the  mixture, 
or  at  least  to  produce  no  appreciable  lowering.  It  is  probable  that  this 
abnormal  behaviour  is  due  to  the  isomorphism  of  sodium  sulphate  with 
the  double  sulphates  formed.  When  certain  fused  mixtures  of  the 
above  sulphates  are  allowed  to  solidify,  the  mass  remains  transparent 
even  to  the  point  of  complete  solidification,  owing  to  the  formation  of 
crystals  which  are  all  of  the  same  nature.  The  curves  representing  the 
melting  points  of  mixtures  of  sodium  sulphate  with  increasing  propor- 
tions of  the  sulphates  of  calcium,  barium,  lead,  magnesium,  and  cadmium 
consist  of  three  parts,  the  first  corresponding  with  the  formation  of 
isomorphous  crystals  containing  the  two  constituents  in  varying  propor- 
tions, the  second  to  the  formation  of  definite  double  sulphates,  and  the 
third  to  the  crystallisation  of  the  added  sulphate  itself. 

A.  C.  C. 

Precipitation  of  Salts.  By  H.  A.  Bathrick  {J.  Physical  Chem., 
1896,  1,  157 — 169). — Bancroft  has  shown  that  the  solubility  of  salts 
in  alcohol  can  bo  represented  by  an  equation  of  the  form  {x-\-  A)  ?/"  =  C, 
where  x  and  y  denote  respectively  the  quantities  of  alcohol  and  of  salt 
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in  a  constant  quantity  of  water.  The  author  finds  by  direct  experiment 
that  this  equation  holds  for  the  solubilities  of  salts  in  aqueous  alcohol 
and  in  acetone.  The  factor  n  is  apparently  independent  of  the  tempera- 
ture. The  term  ^  is  a  function  of  the  salt,  the  solvent,  and  the  tem- 
perature. If  £c  is  expressed  in  reacting  weight?,  the  product  of  A  into 
the  reacting  weight  is  independent  of  the  nature  of  the  substance  de- 
noted by  X.  H.  C. 

The  Neutrality  of  Salts  and  Coloured  Indicators.     By  Henri 

Lescceur  {Compt.  rend.,  1896,  123,  811—813). — The  author  discusses 
the  precise  significance  of  the  colour  changes  of  certain  indicators.  He 
points  out  that  the  formation  of  a  blue  colour  with  litmus  indicates  the 
presence  of  excess  of  alkali,  and  not  neutrality.  When  an  alkali  is 
added  to  a  solution  of  a  salt  of  an  insoluble  oxide  in  presence  of  litmus, 
the  change  to  blue  takes  place,  not  when  all  the  free  acid  has  been 
neutralised,  but  after  all  the  oxide  has  been  precipitated  and  the  alkali 
is  in  excess.  In  many  cases,  the  colour  of  the  litmus  changes  continu- 
ously from  red  to  blue.  The  behaviour  of  litmus  with  alum  and  other 
salts  clearly  shows  that  the  red  colour  indicates  neutrality  as  well  as 
acidity. 

In  the  case  of  phenolphthalein,  the  production  of  the  red  colour  indi- 
cates, not  the  passage  from  acidity  to  alkalinity,  but  from  neutrality 
to  alkalinity. 

Helianthin  (Poirrier's  orange  No.  3)  is  colourless  in  neutral  or  alka- 
line solutions,  and  red  in  presence  of  acids.  This  indicator,  therefore, 
shows  the  passage  from  neutrality  to  acidity. 

The  author  considers  that  a  really  neutral  substance  is  one  with 
which  phenolphthalein  and  helianthin  both  remain  colourless,  whilst 
litmus  remains  red.  C.  H.  B. 

Speed  of  Btheriflcation,  as  compared  with  Theory.  By 
Robert  B.  Warder  {J.  Physical  Chem.,  1896, 1, 149— 156).— The  theory 
of  mass  action  is  applied  to  Lichty's  experiments  (Abstr.,  1896,  ii, 
557)  on  the  speed  of  etherification,  in  which  equivalent  weights  of 
ethylic  alcohol  and  the  several  chloracetic  acids  were  made  to  react  for 
definite  intervals  at  80°.  Numbers  are  given  proportional  to  the  co- 
efficient of  speed,  as  obtained  by  integration  between  the  limits  of  suc- 
cessive determinations.  They  show  the  same  general  features  for  each 
acid ;  a  steady  decrease  in  the  early  stages  is  followed  by  a  moderate 
increase,  then  by  a  rapid  fall.  Further  experiments  are  needed  to 
determine  the  cause  of  the  secondary  influences  indicated  before  the 
actual  constants  can  be  determined  and  in  order  to  trace  the  effect  of 
successive  atoms  of  chlorine  in  acetic  acid.  H.  C. 

Catalytic  Hydrolysis  by  Metals.  By  Boiiuslav  Rayman  and 
Ottokar  Sulc  {Zeit.  physihal.  Chem.,  1896,  21,  481  — 492).— The  effect 
of  temperature  on  the  inversion  of  sugar  by  pure  water  was  first 
studied,  a  platinum  flask  provided  with  a  reflux  platinum  condenser 
being  employed.  At  60°,  no  change  occurred  in  50  hours  ;  'at  80°,  the 
rotation  fell  from  -j- 11-56°  to  -fO'Sr  in  58  hours,  and  at  100°  reached 
—  3*42°  in  25  hours.  Rotation/time  curves  are  constructed  in  each 
case,  from  which  it  is  seen  that  the  velocity  of  inversion  is  at  first 
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small,  then  increases,  and  again  diminishes  towards  the  close  of  the 
reaction.  In  glass  vessels,  the  velocity  is  considerably  less,  and  the 
effect  of  metals  other  than  platinum  was,  therefore,  investigated  by 
the  use  of  similar  copper  and  silver  flasks,  when  the  rate  of  inversion 
was  found  to  be  slightly  less  than  in  the  platinum  vessel  and  less  in 
the  copper  than  in  the  silver  flask.  The  solution  in  the  copper  flask 
became  slightly  acid  and  turbid  owing  to  traces  of  finely-divided  copper. 
The  effect  of  finely-divided  metals  of  the  platinum  group  was  investi- 
gated, hard  glass  flasks  being  used,  and  curves  are  given  as  before. 
An  increase  of  velocity  was  obtained  in  each  case,  except  that  of  iridium, 
the  accelerative  effect  of  palladium  being  extraordinarily  great.  The 
effect  is  probably  due  partly  to  a  specific  action  of  the  metal  and 
partly  to  acids  formed  by  oxidation.  The  decomposition  of  glucose 
and  fructose  by  water  was  therefore  investigated,  but  found  to  be  of  a 
very  complicated  nature.  L.  M.  J. 

Absorption.  Water  in  Colloids,  especially  in  the  Hydro- 
gel  of  Silicic  Acid.  By  Jacobus  M.  van  Bemmelen  [Zeit.  anorg. 
Chem.j  1896,  13,  233 — 356). — In  continuation  of  his  researches 
on  the  composition  and  properties  of  inorganic  oxides  in  the  colloidal 
state  (Abstr.,  1894,  ii,  191),  the  author  has  examined  the  conditions 
under  which  the  absorption  and  elimination  of  water  by  the  hydrogel 
of  silicic  acid  take  place  at  constant  temperature.  The  process  is  a 
gradual  and  a  continuous  one,  the  elimination  of  water  taking  place, 
however,  with  greater  difiiculty  the  more  nearly  the  substance  ap- 
proaches the  anhydrous  condition.  The  hydrogel  appears  to  form  an 
intermediate  stage  in  the  passage  from  the  liquid  to  the  solid  condition 
during  the  separation  of  a  dissolved  colloidal  substance  from  a  solvent. 
This  separation  commences  with  the  formation  of  the  hydrosol,  the 
solution  usually  remaining  clear,  but  the  dissolved  substance  exer- 
cising little  or  no  influence  on  the  osmotic  pressure,  boiling  point, 
freezing  point,  or  electrical  conductivity.  Solutions  of  colloids  in  this 
condition  contain  molecular  groups  which  do  not  follow  the  laws 
which  hold  for  crystalloids  in  solution,  and  determinations  of  the 
molecular  weights  of  colloids  in  solution  by  the  customary  methods 
are  therefore  valueless.  The  formation  of  the  hydrogel  is  indicated 
by  the  coagulation  that  occurs.  It  may  be  assumed  that  the  semi- 
liquid  particles  of  the  colloid  arrange  themselves  with  the  water 
molecules  to  form  a  cell-like  structure  of  definite  form,  and  that  these 
cells  hang  together  at  certain  points,  so  forming  a  network.  The 
water  is  then  retained,  partly  by  the  cells  themselves,  and  partly  in 
the  interstices  between  the  cells.  The  author  shows  that  the  general 
behaviour  of  the  hydrogel  of  silicic  acid  is  in  keeping  with  these 
views.  H.  C. 

Theory  of  Corresponding  States.  By  G.  Barker  {Zeit.  physikal. 
Chem.,  1896,  21,  507 — 508). — The  paper  contains  a  more  rigid  proof 
of  the  conclusions  obtained  in  the  author's  previous  paper  (this  vol., 
ii,  17)  which  involved  certain  tacit  assumptions.  L.  M.  J. 

Unit  of  Atomic  Weights.  By  Karl  Seubert  {Zeit.  anorg.  Chem., 
1896,   13,    229— 232).— The  author  regards   the   result    of    Morley's 
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determination  of  the  ratio  0:H  =  15-879:1  as  probably  correct  to 
within  0*06  per  cent.  It  may,  therefore,  now  be  regarded  as  proven  that 
the  atomic  weight  of  oxygen  (H=l)  is,  for  practical  purposes,  about 
15 '88.  The  use  of  this  number,  and  the  retention  of  the  atomic 
weight  of  hydrogen  as  the  unit,  is  advocated  in  place  of  the  practice 
of  fixing  the  atomic  weight  of  oxygen  as  16.  H.  C. 

The  Discovery  of  New  Elements  during  the  last  Quarter 
of  a  Century,  and  Questions  relating  thereto.  By  Clemens 
Winkler  {Ber.y  1897,  30,  6— 21).— This  paper  is  the  report  of  a  lec- 
ture delivered  before  the  German  Chemical  Society,  and  traces  the 
history  of  those  elements  which  have  been  discovered  during  the  last 
quarter  of  a  century.  M.  0.  F. 

A  New  Stirrer.  By  Hermann  Schultze  {Ber.,  1896,  29,  2883).— 
This  consists  of  a  glass  rod,  to  one  end  of  which  two  glass  balls  are 
hung  by  pieces  of  platinum-iridium  wire.  When  the  rod  is  rotated  by 
a  turbine,  the  balls  fly  asunder,  stirring  the  liquid  in  which  they  are 
immersed.  C.  F.  B. 


Inorganic  Chemistry. 


Nascent  Hydrogen.  By  E.  Franchot  (/.  Physical  Chem.,  1896,  1, 
75 — 80). — Ferric  sulphate  was  reduced  in  an  electrolytic  cell,  using 
platinum  as  the  cathode,  and  pure  zinc,  cadmium,  or  copper  as  the  anode. 
As,  on  analysis,  it  was  found  that  the  reduction  at  the  anode  was 
equal  to  or  even  greater  than  that  at  the  cathode,  it  became  evident  that 
zinc,  cadmium,  and  copper  reduce  ferric  sulphate  directly.  This  was 
further  confirmed  by  adding  zinc,  cadmium,  and  copper,  to  different 
portions  of  a  carefully  neutralised  solution  of  ferric  sulphate,  when  in 
all  three  cases  considerable  quantities  of  ferrous  iron  were  formed.  It 
appears,  therefore,  that,  in  the  reduction  of  ferric  salts  in  acid  solutions 
by  metals,  there  is  a  direct  reduction  by  the  metal  and  an  indirect 
reduction  due  to  the  action  of  the  acid  on  the  metal.  H.  C. 

Action  of  Sulphuric  Acid  on  Iodine  and  Iodic  Acid.  By 
Paul  Chretien  {Compt.  rend.,  1896,  123,  814— 816).— When  iodic 
acid  is  dissolved  in  sulphuric  acid  at  200°,  there  is  slight  decomposition, 
and  the  crystals  that  separate  on  cooling  are  yellowish,  but  if  some 
fuming  nitric  acid  is  added  to  the  hot  liquid,  the  crystals  are  white. 
They  retain  small  quantities  of  sulphuric  acid  when  dried  on  porcelain, 
but,  if  powdered  and  again  dried,  they  contain  99*6  per  cent,  of  iodic 
anhydride;  this  has  not  previously  been  obtained  in  a  crystalline 
form. 

When  the  solution  of  iodic  acid  in  sulphuric  acid  is  heated  at 
250 — 260°,  oxygen  and  iodine  are  liberated,  and  a  yellow,  amorphous 
precipitate  is  formed  which  is  instantly  decomposed  by  water  into 
iodine,  iodic  acid,  and  sulphuric  acid.  With  prolonged  heating,  the 
liquid  becomes  black,  and  then,  with  extreme  slowness,  it  deposits 
yellow  crystals,  which  can  also  be  obtained  by  dissolving  iodine  in  a 
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hot  solution  of  iodic  acid  in  sulphuric  acid.  These  crystals  are  decom- 
posed by  water  in  the  same  way  as  the  amorphous  products.  The 
ratio  of  iodine  to  oxygen  is  5 '291,  and  of  free  iodine  to  iodine  present 
as  iodic  acid  1*506.     The  crystals  seem  to  have  the  composition 

2S03,H20,2l203 ; 
they  are  decomposed  by  water  in  accordance  with  the  equations 
3I0O3  +  H2O  =  2I2O5  +  2HI  and  Jfi^  +  lOHI  =  Gig  +  5H2O, 
the  final  result  being  SlgOg  =  SlgO^  +  212. 

Ogier  found  that  the  action  of  ozone  on  .odine  converts  it  into  a 
yellow  powder,  which  is  decomposed  by  water  in  the  same  way  as  the 
compounds  described  by  the  author.  C.  H.  B. 

Ozone  and  Phosphorescence.  By  Marius  Otto  {Compt.  rend., 
1896,  123,  1005— 1007).— Whilst  ozonised  air  was  being  aspirated 
with  a  water  pump,  it  was  observed  that  the  water  became  luminous, 
and  retained  its  luminosity  for  five  or  six  seconds.  Flasks  filled  with 
the  issuing  water  were,  in  fact,  distinctly  luminous. 

It  was  found  that,  when  water  is  shaken  with  ozonised  oxygen,  the 
phenomenon  of  luminescence  can  be  reproduced  five  or  six  times  and 
then  ceases,  but  is  observed  again  with  the  same  quantity  of  gas  if  a 
fresh  quantity  of  water  is  introduced.  Increase  or  reduction  of  pres- 
sure has  no  appreciable  effect  on  the  luminosity.  With  alcohol  of  90°, 
the  luminescence  is  feebler  but  more  persistent ;  with  benzene,  it  is 
very  feeble,  and  the  ozone  is  completely  absorbed  or  decomposed. 

Thiophen  yields  abundant  luminous  vapours,  and  is  the  only  com- 
pound that  showed  this  peculiar  phenomenon.  With  milk,  the  phos- 
phorescence is  much  more  intense  than  with  ordinary  water,  and  with 
lu-ine,  it  was  more  intense  than  with  any  other  compound  exam  Id ed. 
On  the  other  hand,  water  carefully  freed  from  organic  matter  showed 
no  phosphorescence,  even  with  highly  concentrated  ozone,  and  it 
follows  that  the  phosphorescence  observed  with  ordinary  water  is  due 
to  the  action  of  the  ozone  on  the  vegetable  or  animal  matter  present 
in  it.  C.  H.  B. 

Action  of  some  Hydrogen  Compounds  on  Thionyl  Chloride. 
By  J.  Adolphe  Besson  {Compt.  re^id.,  1896,  123,  884— 886).— Alu- 
minium bromide  reacts  vigorously  with  thionyl  chloride,  the  solution, 
T'hen  cooled,  depositing  crystalline  double  compounds  of  aluminium 
chloride  and  bromide  with  thionyl  chloride  ;  on  distilling  this  under 
reduced  pressure,  thionyl  bromide,  solidifying  at  -  52°,  is  obtained, 
but  the  yield  is  much  smaller  than  is  obtained  by  the  method  pre- 
viously described  by  the  author  (Abstr.,  1896,  ii,  358).  Hydrogen 
iodide  reacts  vigorously  with  thionyl  chloride,  according  to  the  equation 
2SOCl2  +  4HI  =  4HCl  +  2l2  +  S02  +  S,  even  when  cooled  by  a  freezing 
mixture. 

Hydrogen  sulphide  reacts  slowly  with  thionyl  chloride,  accord- 
ing to  the  equation  2SOCI2  +  2H2S  =  4HC1  -j-  SOo  +  3S,  when  cooled  in  a 
mixture  of  ice  and  salt,  whilst  at  higher  temperatures  the  main  action 
is  represented  by  the  equation  2SOCI2  +  H2S  =  So^lg  +  SO2  +  2HCI. 
Gaseous  hydrogen  phosphide  at  ordinary  temperatures  causes  an  evolu- 
tion  of   hydrogen  chloride,  the  liquid,  after  some  time,  forming  two 
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layers,  the  upper  of  which,  on  distillation  under  reduced  pressure, 
yields,  first,  thionyl  chloride,  then  phosphoryl  chloride,  and,  finally, 
thiophosphoryl  chloride,  PSCI3 ;  a  syrupy  liquid  from  which  no  definite 
compound  can  be  obtained  remains  in  the  retort.  The  lower  layer 
is  viscous,  and  contains  chlorine,  sulphur,  phosphorus,  oxygen,  an 
hydrogen.     It  yielded  no  definite  results  on  analysis. 

A.  C.  C. 


sr 
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Densities  of  Nitrogen,  Oxygen,  and  Argon,  and  the  Composi- " 
tion  of  Atmospheric  Air.  By  Anatole  Leduc  {Compt.  rend.,  1896, 
123,  805 — 807). — The  author's  determination  of  the  density  of  nitro- 
gen prepared  by  chemical  methods  gives  0*9671  as  compared  with  air. 
Oxygen  obtained  by  electrolysis  of  a  solution  of  potassium  hydroxide 
gives  the  number  1*10523,  which  is  slightly  lower  than  that  previously 
given.  The  density  of  argon  calculated  from  the  density  of  air,  and 
the  constant  proportion  (0*0119)  of  argon  in  it,  is  1*376,  or  19-8  with 
reference  to  hydrogen. 

The  weight  of  a  litre  of  oxygen  at  0°  and  normal  atmospheric  pres- 
sure is  1*4293  grams  ;  of  nitrogen,  1*2507  grams;  and  of  argon,  1*780 
grams. 

The  composition  of  air  by  weight  is,  nitrogen,  75*5 ;  oxygen,  23*2  ; 
argon,  1*3;  and,  by  volume,  nitrogen,  78*06  ;  oxygen,  21*0  ;  and  argon, 
0*94.  C.  H.  B. 

Presence  of  Nitrites  in  the  Air.  By  George  Defren  {Chem. 
News,  1896,  74,  240 — 241). — Continuing  these  investigations  (com- 
pare this  vol.,  ii,  94),  air  tightly  corked  up  for  12  to  24  hours  in  large 
bottles  of  over  8  litres  capacity  along  with  100  c.c.  of  water,  and  occa- 
sionally shaken,  yielded  up  all  its  nitrites  to  the  water.  Determi- 
nations made  in  this  way  showed  that  the  presence  of  human  beings 
in  a  room  increases  the  proportion  of  nitrites  in  the  air,  and  confirmed 
the  similar  effect  of  burning  gas  already  noticed.  Air  from  the  lungs 
blown  through  water  gave  no  evidence  of  nitrites  ;  this,  however,  is 
not  considered  conclusive  evidence  of  the  absence  of  nitrites  in  expired 
air,  inasmuch  as  air  that  yields  nitrites  when  exposed  over  water,  does 
not  yield  them  when  bubbled  through  water,  this  being  attributed  to 
the  oxidation  of  the  nitrites  to  nitrates  by  the  large  preponderance  of 
oxygen  in  the  gaseous  mixture.  Like  previous  investigators,  the 
author  finds  the  proportion  of  nitrites  and  nitrates  in  the  air  increased 
by  thunderstorms,  and  reduced,  by  washing  out,  by  rainstorms. 

D.  A.  L. 

Transformations  of  Pyrophosphoric  Acid.  By  Marcellin 
Berthelot  and  Gustave  Andre  {Compt.  rend.,  1896,  123,  776 — 782). — 
A  solution  of  pyrophosphoric  acid  containing  15*6  grams  of  phosphoric 
anhydride  per  litre  was  prepared  by  the  action  of  hydrogen  sulphide  on 
lead  pyrophosphate,  and  was  allowed  to  remain  at  the  ordinary  tempe- 
rature, the  proportion  of  pyrophosphoric  acid  being  determined  from 
time  to  time  (this  vol.,  ii,  158).  Titrations  with  tropeolin  and  phenol- 
phthalein  showed  that  the  solution  contained  no  metaphosphoric  acid, 
and  that  none  of  the  latter  was  formed  during  the  course  of  the  experi- 
ments.    One  series  of  the  experiments  gave  the  following  results. 
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Days 2       5      10      19       52       89      110       121 

Percentage  of  pyrophos- 

phoric  acid  remainiDg     91     87     83     76*5     69-5     58     49-5     43-1. 

The  conversion  of  pyro phosphoric  into  orthophosphoric  acid  pro- 
ceeds continuously,  but  is  very  much  slower  than  the  hydration  of 
metaphosphoric  acid.  Experiments  with  a  solution  of  half  the  con- 
centration gave  similar  results,  and  showed  that  the  rate  of  change 
increases  with  the  concentration.  Similar  results  were  obtained  with 
pyrophosphoric  acid  prepared  by  the  action  of  hydrochloric  acid  on 
silver  pyrophosphate. 

In  order  to  ascertain  whether  pyrophosphoric  acid  can  be  obtained 
by  the  direct  dehydration  of  the  ortho-acid,  some  of  the  latter  was 
heated  and  weighed  from  time  to  time,  and  when  the  ratio  of  phos- 
phoric anhydride  to  water  was  1  :  1*55,  the  product  contained  56'4  per 
cent,  of  the  phosphorus  as  pyrophosphoric  acid,  29-8  per  cent,  as  the 
ortho-acid,  and  13*8  as  the  meta-acid.  It  follows  that  some  metaphos- 
phoric acid  is  formed  even  before  all  the  ortho-acid  has  been  converted 
into  the  pyro-acid,  and,  during  the  heating,  a  condition  of  equilibrium 
is  established  between  the  three  acids.  When  the  beating  is  carried 
further,  the  phenomena  become  very  complex,  owing  to  the  polymeri- 
sation of  the  meta-acid.  During  the  heating,  there  is  a  notable  vola- 
tilisation of  the  solid  matter,  which,  however,  only  becomes  distinct 
when  the  meta-acid  begins  to  form.  C.  H.  B. 

Effect  of  the  Presence  of  Boric  Acid  in  Glass  and  Enamels. 
By  L.  Grenet  {Comjit.  rend.,  1896,  123,  891— 893).— When  boric  acid 
is  added  to  glass  and  enamels,  it  increases  their  toughness  and  fusibility, 
and  modifies  their  coefficient  of  expansion,  sometimes  increasing  and  at 
other  times  diminishing  it.  When  increasing  quantities  of  boric  acid 
are  added  to  glass,  the  coefficient  of  expansion  at  first  diminishes  and 
then  increases,  finally  approaching  that  of  boric  acid  itself. 

Tables  are  given  showing  the  coefficients  of  expansion  of  mixtures  of 
the  oxides  of  sodium,  lithium,  zinc,  and  lead,  as  also  of  white  glass 
and  bottle  glass,  with  increasing  quantities  of  boric  acid.  The  amount 
of  boric  acid  that  can  be  added  to  glass  without  causing  devitrification, 
on  the  one  hand,  or  the  separation  of  the  added  boric  acid,  on  the  other, 
depends  on  the  nature  of  the  metallic  oxides  and  the  proportion  of  silica 
contained  in  the  glass,  as  well  as  on  the  rapidity  with  which  the  latter 
is  cooled.  A.  C.  C. 

Combustion  of  Illuminating  Gas  on  Cooled  Surfaces.  By 
Fritz  Haber  and  A.  Weber  {Ber.,  1896,  29,  3000— 3006).— According 
to  Lewes  (Abstr,,  1892,  407),  appreciable  quantities  of  unburnt  gas 
arise  from  the  combustion  of  illuminating  gas  on  cooled  surfaces ;  the 
authors,  however,  consider  that  this  result  is  due  to  an  insufficiency 
of  oxygen,  and  have,  therefore,  repeated  the  investigation.  They  state 
the  results  of  numerous  experiments  carried  out  with  a  Teclu  gas-burner 
and  with  various  forms  of  gas-stove,  and  appear  to  arrive  at  the  same 
conclusion  as  Lewes.  An  explanation  of  the  presence  of  unburnt  gas 
is  put  forward  in  the  paper.  M.  0.  F. 
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The  Development  of  the  Soda  Manufacture  and  Allied  Indus- 
tries in  the  last  25  Years.  By  RobertW.Hasenclever  {Ber.,  1896, 
29,  2861 — 2877). — This  period  stretches  roughly  from  the  development 
of  the  ammonia-soda  process  to  the  realisation  of  an  electrolytical  method 
for  the  preparation  of  soda.  The  paper  under  review  contains  very  brief 
notices  of  the  more  important  innovations  during  this  period,  and  gives 
references  to  sources  where  details  of  the  methods  introduced  may  be 
found. 

Sulphuric  Acid  manufacture. — Pyrites  is  still  the  chief  source  of  the 
sulphur.  The  German  ore,  the  consumption  of  which  has  remained 
fairly  constant,  contains  zinc,  and  this  is  recovered  from  the  roasted 
ore  by  an  electrolytical  method.  Spanish  ore  is  more  and  more  imported 
into  Germany  ;  1  ton  of  it  yields  610  kilos,  of  iron  oxides,  34  kilos,  of 
copper,  29 J  grams  of  silver,  and  ~  gram  of  gold.  Some  works  are 
erecting  blast-furnaces  for  smelting  the  iron  oxides,  which  they  find  a  diffi- 
culty in  selling.  A  successful  method  of  utilising  zinc  blende  for  the 
manufacture  of  sulphuric  acid  has  also  been  worked  out.  In  the  con- 
struction of  the  leaden  chambers,  of  the  acid  pumps,  and  of  other  appa- 
ratus, great  advances  have  been  made,  the  chemist  having  called  in  the 
engineer  to  his  aid.  Lunge,  guided  by  some  of  his  researches,  has  even 
proposed  to  substitute  earthenware  towers  with  perforated  plates  for 
the  leaden  chambers.  The  chamber  acid  is  still  concentrated  at  first  in 
leaden  pans,  the  final  concentration  being  carried  out,  as  a  rule,  in 
platinum  vessels  on  the  Continent,  whilst  in  England  glass  vessels  are 
still  largely  used.  Lunge  has  patented  a  method  by  means  of  which  a 
concentrated  acid  is  made,  by  cooling  it  to  about  —20°,  to  yield 
crystals  of  II2SO4,  a  weaker  acid  beng  left  behind.  Sulphuric  anhydride 
is  now  made  on  the  large  scale,  and  cheaply ;  the  best  way  is  to  obtain 
a  solution  of  sulphurous  anhydride  by  passing  through  water  the  gases 
given  off  from  the  furnaces  in  which  pyrites  is  roasted,  to  heat  this 
solution,  and  pass  a  mixture  of  the  evolved  gas  with  air  under  increased 
pressure  over  platinised  asbestos. 

Hydrochloric  Acid  and  Chlorine. — On  the  Continent,  where  the  am- 
monia-soda process  has  almost  entirely  replaced  the  old  Leblanc  process, 
the  price  of  hydrochloric  acid  has  risen  greatly,  and  certain  branches  of 
industry  that  depended  on  it  have  had  to  be  given  up.  In  England, 
however,  no  great  rise  in  price  has  taken  place,  so  that,  in  this  country, 
chlorine  is  still  largely  made  by  the  Weldon  process,  although  the  Deacon 
process  has  of  late  begun  to  find  a  wider  development ;  the  latter  process 
is  now  the  one  chiefly  used  on  the  Continent.  One  of  its  defects  is, 
that  the  conversion  of  the  hydrogen  chloride  is  not  complete,  and  a  weak 
solution  of  this  gas  is  obtained  as  a  bye-product ;  the  use  of  sulphuric 
acid  has  been  introduced  to  regenerate  the  gas  from  this  solution. 

The  ammonia-soda  manufacturers  have  made  many  attempts  to  obtain 
chlorine  from  the  bye-products  formed  in  that  process.  The  only  method 
which  has  been  attended  with  any  measure  of  success  is  that  of  Mond, 
who  freezes  out  the  ammonium  chloride  from  the  solution  of  it  obtained 
in  working  the  ammonia-soda  process,  volatilises  it  in  vertical  cast-iron 
retorts  lined  with  thin  tiles,  passes  the  vapour  into  vertical  wrought-iron 
cylinders  packed  with  balls  of  magnesia  (containing  a  little  kaolin  and 
calcium  chloride)  heated  to  a  temperature  of  300°,  and  drives  out  the 
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ammonia  by  means  of  the  gases  resulting  from  the  calcination  of  sodium 
hydrogen  carbonate  ;  these  gases  contain  no  oxygen,  and  being  heated 
by  passing  first  through  a  regenerator,  they  raise  the  temperature  of  the 
magnesia  decomposer  to  600''.  Air  is  then  passed  into  the  decomposers 
at  this  temperature,  and  a  gas  containing  18 — 20  per  cent,  by  volume 
of  chlorine  is  obtained  ;  finally,  the  decomposers  are  cooled  to  350°  by  a 
current  of  cold  air,  and  ammonium  chloride  vapour  is  then  again  intro- 
duced. As  regards  the  chemical  reactions  involved,  the  ammonium 
chloride  vapour  reacts  with  the  magnesia,  yielding  magnesium  chloride, 
together  with  ammonia  and  water,  which  pass  on.  The  magnesium 
chloride  is  then  decomposed  by  the  oxygen  of  the  air,  chlorine  being 
formed  and  magnesia  regenerated.  Mond  is,  however,  not  extending  this 
process  as  rapidly  as  he  would  otherwise  have  done,  on  account  of  the  in- 
troduction of  electrolytical  methods  for  the  preparation  of  chlorine.  In  the 
manufacture  of  bleaching  powder,  mechanical  methods  have  been  largely 
introduced ;  lime,  fed  in  at  one  end  of  a  system  of  pipes,  is  made  to  travel 
through  these  by  an  endless  screw,  meeting  a  current  of  chlorine  as  it  does 
so,  and  is  delivered  as  bleaching  powder  at  the  other  end  of  the  system. 

Soda. — In  Germany,  France,  Austria,  and  England,  13,  16,  36,  and 
50  per  cent,  respectively  of  the  total  output  is  still  manufactured  by  the 
old  Leblanc  method  ;  in  this  method,  the  chief  advance  consists  in  the 
introduction  of  mechanical  furnaces,  in  place  of  working  the  charges 
by  hand.  Hargreaves  has  developed  a  method  by  which  sodium  sul- 
phate is  made  directly,  without  the  intervention  of  sulphuric  acid,  by 
the  action  of  sulphurous  anhydride,  steam,  and  air  on  salt  in  iron  cylin- 
ders ;  the  products  are  sodium  sulphate  and  hydrochloric  acid.  This 
process  is  worked  to  some  extent  in  England,  and  also  at  one  or  two 
works  in  France  and  Germany.  The  recovery  of  the  sulphur  from  the 
waste  of  the  Leblanc  process  was  at  one  time  effected  by  letting  the 
waste  stand  with  water  in  tanks  through  which  air  was  blown,  and  then 
decomposing  the  resulting  extract  with  hydrochloric  acid,  when  sulphur 
was  precipitated.  This  process,  due  to  Schaffner  and  Mond,  is  now  less 
used,  on  account  of  the  rise  in  price  of  hydrochloric  acid.  Chance  has 
worked  out  a  process  in  which  the  soda  waste  is  treated  in  cylinders 
with  the  gases  obtained  by  burning  limestone ;  hydrogen  sulphide  is 
formed,  and  this  is  burned  to  sulphur  and  water  in  a  Glaus  furnace, 
whilst  the  calcium  carbonate  remaining  in  the  cylinders  is  used  for 
making  cement.  This  method  is  worked  in  England,  but  not  very 
widely.  In  the  ammonia-soda  process,  the  chief  advances  have  been  in 
the  increase  of  the  output  of  an  installation,  and  in  diminishing  the 
loss  of  ammonia.  C.  F.  B. 

Lithium  Nitride.  By  Antoine  Guntz  {Compt.  rend.,  1896,  123, 
995 — 997).  —Lithium  combines  with  nitrogen  with  incandescence  when 
heated  in  a  stream  of  the  gas,  but  the  product  is  impure,  because  the 
dish  holding  the  lithium  is  attacked.  Iron,  nickel,  silver,  platinum, 
rock  crystal,  and  graphite  are  all  acted  on  somewhat  readily.  A 
much  purer  product  is  obtained  by  heating  the  lithium  very  gently  in 
an  iron  dish  in  a  very  slow  current  of  nitrogen,  but  in  this  case  some 
of  the  lithium  may  remain  uncombined.  It  is  very  important  to  take 
account  of  impurities  in  calculating  the  results  of  the  thermochemical 
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measurements.  When  this  allowance  is  made,  the  product  has  the 
composition  LigN,  and  the  reaction  LigN  +  7iJI,fi  liq.  =  3LiOH  diss.  + 
NHg  diss,  develops  +  131*1  Cal.,  and  hence  3Li  sol.  +  N  gas  =  LigN  sol. 
develops +  49 "5  Cal.  This  value  is  lower  than  the  heat  of  combination 
of  lithium  with  hydrogen  (  +  21*6  Cal.  for  Li),  and,  as  a  matter  of  fact, 
the  nitride  is  decomposed  somewhat  easily  when  heated  in  hydrogen. 

On  the  other  hand,  the  hydride  seems  to  be  decomposed  when  heated 
in  nitrogen,  but  what  really  happens  is  that  the  hydride  dissociates 
and  the  nitrogen  then  combines  with  the  liberated  lithium. 

C.  H.  B. 

Beryllium  Oxide.  By  Paul  Lebeau  {Compt.  rend.,  1896,  123, 
818 — 821). — Pure  beryllium  oxide,  prepared  by  the  method  previously 
described  (Abstr.,  1896,  ii,  168),  fuses  in  the  electric  arc,  and,  on  cool- 
ing, forms  a  white,  crystalline  mass,  slightly  harder  than  rubies.  On 
the  surface,  there  are  often  small,  detached  hexagons,  resulting  from 
condensation  of  vapour  of  the  oxide,  which,  therefore,  is  somewhat 
volatile  in  the  arc.  The  sp.  gr.  of  the  oxide  dried  at  440°  is  3*012  at 
0°,  and  that  of  the  fused  oxide  3*025  at  0° ;  it  follows,  therefore,  that  no 
appreciable  polymerisation  takes  place  at  a  high  temperature.  The  fused 
oxide  is  not  attacked  by  gaseous  hydracids  at  a  red  heat,  but  concen- 
trated acids  dissolve  it  slowly,  and  in  this  respect  it  differs  from  alu- 
mina. In  sulphuric  acid,  it  swells  up  and  yields  a  dense  crystalline 
powder  of  anhydrous  beryllium  sulphate,  which  dissolves  very  slowly 
in  boiling  water. 

The  oxide  dried  at  440°  is  attacked  by  fluorine  when  heated,  but 
not  by  other  halogens  or  by  members  of  the  sulphur  and  nitrogen 
groups.  In  the  electric  furnace,  it  is  reduced  by  carbon,  silicon,  or 
boron  and  with  the  latter  yields  a  crystallised  boride  mixed  with 
carbon  boride  and  a  beryllium  borocarbide.  Potassium,  sodium,  and 
aluminium  have  no  action  on  the  oxide  at  high  temperatures,  and  it  is 
not  reduced  by  magnesium,  even  at  the  boiling  point  of  this  metal. 

C.  H.  B. 

Earths  of  the  Yttria  G-roup  in  Monazite  Sands.  By  Paul 
ScHiJTZENBERGER  and  O.  BouDOUARD  {Cmijot.  rend.,  1896, 123, 782 — 788. 
Compare  Abstr.,  1896,  ii,  475). — The  authors  have  fractionated  the 
earths  of  the  yttria  group  obtained  from  monazite  sands,  by  means 
of  fractional  crystallisations  of  the  sulphates  and  fractional  decompo- 
sition of  the  nitrates.  They  find  that  after  the  former  method  has 
yielded  an  oxide  of  constant  molecular  weight,  the  latter  allows  it  to 
be  still  further  fractionated.  Details  of  the  fractionations  are  given  ; 
the  extremes  of  the  molecular  weights  of  the  oxides  are  91*25  and 
148,  but  both  the  extremes  and  all  the  intermediate  fractions  give  the 
same  spark  spectrum,  consisting  chiefly  of  two  bands  at  A618 — 614, 
and  A602— 595-5,  with  further  bands  at  X499— 497*5  andX481*5— 480. 
These  spectra  seem  to  be  identical  with  that  of  yttria,  but  the  high 
equivalent  of  some  of  the  fractions  of  oxides  show  that  they  are  not 
identical  with  yttria.  C.  H.  B. 

The  Alleged  New  Element,  Ijucium.  By  William  Crookes  ; 
{Cliem.  News,  1896,  74,  259). — Careful  physical  and  chemical  examina- 
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tions,  revealed  the  fact  that  P.  Barriere's  lucium  was  nothing  but 
impure  yttrium.  D.  A   L. 

Reduction  of  Permanganic  Acid  by  Manganese  Dioxide.     By 

Harmon  K  Mobse  {Ber.,  1897,  30,  48—50.  Compare  Abstr.,  1896, 
ii,  475). — The  results  already  described  {loc.  cit.)  are  again  enumerated 
(compare  Hirtz  and  Meyer,  this  vol.,  ii,  93).  In  the  spontaneous 
liberation  of  oxygen  due  to  precipitated  manganese  dioxide,  the  author 
recognises  a  tendency  to  the  production  of  substances  forming  a 
homologous  series  MnO, 5 MnOo,  MnO,10MnO2,  MnO,15Mn02,  differing 
by  5Mn02. 

In  presence  of  nitric  acid,  lead  peroxide  and  permanganic  acid  both 
lose  oxygen  in  accordance  with  the  equation  2HMn04  +  SPbOg  =  HgO  + 
2Mn02  +  3PbO  +  SO,.  M.  0.  F. 

The  Tempering  of  Steel  in  a  Solution  of  Phenol.  By  Levat 
{Compt.  rend.,  1896,  123,  945). — Steel  tempered  in  a  solution  of  phenol 
possesses  greater  hardness,  elasticity,  and  flexibility  than  when  tem- 
pered in  water.  A.  C.  C. 

Absorption  of  Nitric  Oxide  by  Ferrous  Bromide.  By  Victor 
ThOxMAS  {Compt.  rend.,  1896,  123,  943— 945).— The  author  has  deter- 
mined the  amount  of  nitric  oxide  absorbed  by  known  weights  of  ferrous 
bromide  dissolved  in  known  volumes  of  water  at  10°,  and  at  15 — 16°. 
At  the  lower  temperature,  two  experiments  gave  results  agreeing  with 
the  formation  of  a  compound  of  the  formula  3Fe2Br4,4NO.  At  the 
higher  temperature,  the  absorption  corresponded  with  the  formation 
of  a  compound  of  the  formula  Fe2Br^,N0.  These  results  are  confirma- 
tory of  those  obtained  by  Gay  with  ferrous  sulphate  and  chloride, 
who  found  that,  below  12*5°,  3  atoms  of  iron  united  with  2  mole- 
cules of  nitric  oxide,  whilst  above  that  temperature  2  atoms  of  the 
metal  united  with  1  molecule  of  the  gas.  In  a  future  communica- 
tion, the  author  will  describe  a  crystalline  compound  obtained  by  the 
union  of  nitric  oxide  with  ferrous  bromide  in  ethereal  solution. 

A.  C.  C. 

Crystallised  Magnesium  Chromite.  By  Em.  Dufau  {Compt. 
rend.,  1896,  123,  886 — 888). — When  a  mixture  of  chromium  sesqui- 
oxide  (150  grams)  and  magnesium  oxide  (40  grams)  is  heated  in  the 
electric  furnace  with  an  arc  of  50  volts  and  300  amperes,  normal 
magnesium  chromite,  MgCroO^  is  formed  which  can  easily  be  obtained 
as  a  dark  green,  crystalline  powder.  The  crystals,  which  are  octa- 
hedral, have  a  sp.  gr.  =  4*6  at  20°,  are  harder  than  quartz,  and  have 
no  action  on  polarised  light.  They  are  readily  attacked  by  sulphuric 
acid,  slowly  by  hydrochloric  and  hydrofluoric  acids,  and  are  not  acted 
on  by  boiling  nitric  acid.  Chlorine,  bromine,  iodine,  and  sulphur  have 
no  marked  action  on  the  compound,  and  it  is  oxidised  only  with  great 
difficulty,  even  when  heated  to  redness  in  oxygen  or  when  fused  with 
potassium  chlorate  or  nitrate.  Under  the  conditions  of  the  experi- 
ment, no  basic  chromites  were  formed.  A.  C,  0, 

Molybdenum   Iodide.     By   M.    Guichard   {Compt.   rend.,    1896, 
123,  821 — 823). — When  molybdenum  chloride,  obtained  by  the  direct 
VOL.    LXXII.    ii.  11 
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action  of  chlorine  on  the  metal,  is  heated  in  a  current  of  hydrogen 
iodide,  a  considerable  quantity  of  iodine  is  liberated  and  a  brown, 
amorphous  di-iodide,  M0I2,  is  formed,  of  sp.  gr.  4  3;  it  is  insoluble  in 
water  and  alcohol.  When  heated  in  a  vacuum  up  to  the  melting  point 
of  glass,  it  is  not  decomposed,  but  when  heated  in  air,  iodine  is  liberated 
and  an  oxide  is  formed  which,  at  a  higher  temperature,  is  converted 
into  molybdic  anhydride.  Hydrogen  reduces  the  iodide  at  500°,  and 
the  change  is  very  rapid  at  an  incipient  red  heat.  Chlorine  decom- 
poses it  below  240°,  and  bromine  behaves  similarly.  In  oxygen  at 
350°,  there  is  vigorous  incandescence,  with  liberation  of  iodine  and 
formation  of  molybdic  anhydride.  Sulphur  readily  converts  the  iodide 
into  a  black  sulphide,  but  nitrogen  is  without  action  at  the  softening 
point  of  glass.  Water  decomposes  it  very  slightly  at  the  ordinary 
temperature,  and  a  little  more  rapidly  at  700°,  whilst  in  superheated 
steam,  hydrogen  is  liberated  as  well  as  hydrogen  iodide,  probably  as  a 
result  of  the  decomposition  of  the  steam  by  an  oxide,  MoO,  formed  as 
the  first  product  of  the  action  of  the  steam  on  the  iodide.  Hydrogen 
sulphide  converts  the  iodide  into  sulphide,  and  sulphuric  and  nitric 
acids  oxidise  it  slowly  in  the  cold  and  more  rapidly  on  heating. 
Aqueous  potash  acts  on  it  slowly  at  the  ordinary  temperature. 

C.  H.  B. 


Mineralogical  Chemistry. 


Artificial  Pirssonite :  Simultaneous  Production  of  Northu- 
pite,  Gaylussite,  and  Pirssonite.  By  August  B.  de  Schulten 
{Ccynipt.  rend.,  1896,  123,  1023— 1025).— Bright,  limpid  crystals  of  the 
new  mineral,  pirssonite  (this  vol.,  ii,  48),  have  been  artificially  produced 
by  adding  excess  of  calcium  chloride  to  a  solution  of  sodium  carbonate 
and  heating  the  mixture  on  the  water  bath  for  12  hours.  The  minute 
crystals  are  orthorhombic,  and  are  tabular  parallel  to  h  (010),  but  do 
not  show  the  hemimorphism  which  is  so  characteristic  of  the  natural 
mineral ;  they  have  the  optical  characters  of  pirssonite.  The  com- 
position is  CaC03,Na2C03,2H20 ;  sp.  gr.  2-349.  At  100°,  there  is  no 
change,  but  at  130°,  most  of  the  water  is  lost.  When  placed  in  water, 
the  crystals  soon  become  dull,  and  after  a  time  are  decomposed  into 
calcium  and  sodium  carbonates. 

The  new  mineral,  northupite,  has  already  been  artificially  prepared 
by  the  author  (Abstr.,  1896,  ii,  610).  Northupite,  pirssonite,  and 
gaylussite  all  occur  together  at  Borax  Lake,  California,  and  they 
have  been  prepared  simultaneously  by  heating  for  some  hours  on  the 
water  bath  a  mixture  of  150  grams  of  sodium  chloride,  50  grams  of 
sodium  carbonate,  6  grams  of  calcium  chloride,  and  10  grams  of  mag- 
nesium chloride  in  650  c.c.  of  water.  By  this  method,  octahedra  of 
northupite  and  delicate  needles  of  gaylussite  are  obtained,  and,  as  the 
solution  is  concentrated,  pirssonite  is  formed  at  the  expense  of  the  gay- 
lussite. Rhombohedral  crystals  of  the  double  salt  MgCOgjNagCOg 
(Abstr.,  1896,  ii,  610)  are  also  formed  at  the  same  time,  and  it  is 
predicted  that  this  will  be  found  as  a  natural  mineral  at  Borax  Lake. 

L.  J.  S. 
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Anhydrite  in  Ontario.  By  W.  Nicor.  {Ca7iadian  Kecwd  Sci.^ 
1896,  7,  61). — Anhydrite  occurs  in  considerable  quantity  at  the 
Foxton  phosphate  mine,  township  of  Loughborough,  Co.  Frontenac. 
It  is  associated  with  gypsum,  calcite,  and  pyroxene,  and  resembles  pink 
fluorite  in  appearance.     Analysis  gave 

Loss  on 
CaO.  SO3.  CO9.  SiO^.  FeoOg.        ignition.         Total. 

41-71         57-47         0-286         0-151         0-065         0-26         99-942 

L.  J.  S. 

Valleite,  a  new  Orthorhombic  Amphibole.  By  Giuseppe 
Cesaro  {Bull.  Acad.  Sci.  Belg.,  1896,  [3],  32,  536—545.  Compare 
Abstr.,  1896,  ii,  481). — This  mineral  occurs  with  the  violet  tremolite 
(hexagonite)  of  Edwards,  St.  Lawrence  Co.,  N.  Y. ;  it  closely  resembles 
anthophyllite  in  appearance,  but  differs  from  it  in  its  optical  cha- 
racters and  in  containing  only  a  small  amount  of  iron.  The  indistinct 
crystals  are  flattened  parallel  to  (100)  and  have  a  perfect  lamellar 
cleavage  in  this  direction  ;  other  cleavages  are  (010),  (021),  and,  less 
distinct,  (110),  (Oil),  (031),  and  (001).  The  prism  angle  is  54°  30'; 
a:b:c  =  0515  :1  : 0-255.  The  plane  of  the  optic  axes  is  (010),  and 
the  acute  negative  bisectrix  is  perpendicular  to  (100);  2E  =  90°  28'. 
H  =  4-5  ;  sp.  gr.  2-88.  It  is  easily  fusible  to  a  white,  nearly  opaque, 
bead.     Analysis  by  Renard  gave 

SiOo.  MgO.         CaO.         FeaOg.         MnO.         K2O.         H,0.         Total. 

58-0"2       27-99       5-04        1-28         2-88        0-89       313       99-23 
This  agrees  with  the  metasilicate  formula,  ROjSiOg.  L.  J.  S. 

The  G-arnet  Group.     By  H.  Schnerr  (ZeiL   Kryst.  Min.,   1896, 
27,  431 — 432  ;  from  Inaug.-Diss.,  Mitnchen,  1894). — Several  analyses 
are  given  of  the  lime-garnets  associated  with  the  serpentine  masses  of 
the  Eastern  Alps ;   some  of  these  have  been  quoted  by  Weinschenk 
(this  vol.,  ii,  106).    The  following  are  of  garnets  from  the  Rothenkopf, 
Zillerthal,  Tyrol  :  I,  light  red;  II,  cherry-red;  III,  dark  brown. 
SiO.^.       AUO3.   '  FegOg.      FeO.      MnO.       CaO.         Total. 
L     3718     14-03     13-73     2.54     trace     3273     10021 
IL     36-75       &-90     21-38     2-17     trace     32  55       99-75 
IIL     3752     13-29     1301     1-71      0-54     3401     10008 
As  in  the  garnets  of  the  Gross- Yenediger,  the  dark  brown  shows  the 
more  marked  optical  anomalies,  whilst  the  cherry-red  is  almost  iso- 
tropic.    From    the  analyses,  it  is  seen   that   there  is  no  connection 
between  colour  and  chemical  composition,  and  that  the  darker  garnets 
(aplome)  are  not  richer  in  ferric  oxide  than  the  lighter  (essonite),  as  is 
sometimes  supposed.  L.  J.  S. 

[Action  of  Hydrochloric  Acid  on  Titaniferous  Augite.]  By 
E.  Loniy  {Zeils.  Kryst.  3Iin.,  1896,  27,  431  ;  from  Inamj.-Diss.,  Ueidel- 
herg,  1894). — In  a  dissertation  on  the  basalts  of  the  Fichtelgebirge  the 
following  analyses  of  the  zoned  titaniferous  augite  from  the  limburgite 
of  the  Kaiserstuhl,  Baden,  are  given ;  these  were  made  with  the  object 
of  seeing  whether,  by  the  action  of  hydrochloric  acid,  a  separation  into 
parts  containing  titanium  and  free  from  titanium  could  be  effected. 
The  bulk  analysis  of  the  augite  is  given  under  1  ;  II  gives  the  com- 

11—2 
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position  of  the  portion  (57  per  cent,  of  the  whole)  which  went  into 
solution  when  the  powdered  mineral  was  digested  for  12  hours  with 
hot,  concentrated  hydrochloric  acid ;  and  III  gives  the  composition  of 
the  insoluble  portion. 

810.2.      TiOg.    AI2O3.  FeoOg.    FeO.      MgO.       CaO.     NaoO.    KjO.       Total. 
I.     43-85    3-14    619    6-99    3-70    11-89    22-44    1.50    0-50    100-20 
II.     43-41    3-19    6-92    704    338    11-64    22-54    1-50    0-50    100-12 

III.     44-30    3-09    5-46    6-85    4-04    12-75    22-34    ^^^17^"^    100-00 

After  digesting  for  4  days,  82*44  per  cent,  was  dissolved ;  and  with 
dilute  acid  (1  : 1),  43'77  was  dissolved  after  12  hours.  In  both  these 
cases,  the  composition  of  the  soluble  and  insoluble  portions  is,  as 
before,  much  the  same  as  that  of  the  original  aiigite,  so  that  no  separa- 
tion can  be  effected  by  these  means.  L.  J.  S. 

Endomorphic  Alterations  of  Granitic  Magma  in  Contact 
-with  Limestone.  By  Alfred  Lacroix  {Compt..rend.,  1896,  123, 
1021 — 1023). — kX,  the  peak  of  Braceil,  in  Orlu,  Ari6ge,  the  granite  of 
Qu^rigut  is  in  contact  with  a  thick,  sedimentary  series  consisting  of 
schists  with  thick  bands  of  limestone.  Fragments  of  the  schist  and 
limestone  are  enclosed  in  the  granite,  and  these  rocks  have  been  largely 
absorbed  by  the  granitic  magma.  The  granite  in  contact  with  the  ex- 
tensively corroded  limestone  has  undergone  considerable  alterations ; 
it  becomes  progressively  more  basic,  by  loss  of  quartz  and  felspar,  and 
development  of  hornblende  and  mica,  and  lastly  olivine,  and  passes  to 
hornblende  granite,  quartz-diorite,  mica-diorite,  hornblendite,  and, 
finally,  to  hornblende-peridotite,  this  being  an  almost  complete  series 
of  granular  eruptive  rocks.  Sometimes  enstatite  is  developed,  and 
norites,  with  or  without  olivine,  result.  The  plagioclases,  oligoclase  to 
anorthite,  are  zoned  and  much  corroded,  indicating  great  variations 
in  the  composition  of  the  magma.  L.  J.  S. 

Gras  from  the  Mineral  Waters  of  Bagnoles  de  I'Orne.  By 
Oh.  Bouchard  and  Alexandre  Desgrez  {Gomyt.  rend.,  1896,  123, 
969 — 970). — The  gas  from  the  mineral  waters  of  Bagnoles  de  I'Orne 
contains  carbonic  anhydride,  5-0  ;  nitrogen,  90-5  ;  argon,  4  5  ;  helium, 
traces  =  10000.  No  carbonic  anhydride  is  found  in  the  mineral 
waters  of  Cauterets.  0.  H.  B. 

Mineral  Water  of  Kralitz.  By  Fr.  Faktor  {Verh.  naturf.  Ver., 
Brunn,  1896  (1895),  34,  366— 368).— The  baths  of  Kralitz,  near  Pross- 
nitz,  in  Moravia,  have  been  known  since  1825.  The  water  has  a  tem- 
perature of  9°;  sp.  gr.  =  1*00544  at  16-5°;  on  standing,  it  becomes 
turbid,  and  deposits  ferric  oxide,  silica,  and  organic  matter.  Analysis 
gave,  in  1,000,000  parts  :— FeO,  18-526  ;  CaO,  158*400  ;  MgO,  41*656  ; 
K.,0,  32-118;  Na.p,  44-961;  SiO.^,  15-600 ;  803,36-382;  P.A,,  0-260; 
01^  50-763;  CO.^,  in  bicarbonates,  330-110;  CO^,  free,  9-073;  total 
solids  (dried  at  180°),  562029.  "^  L.  J.  S. 
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Physiological   Chemistry. 


Mercury  Air  Pump  for  the  Estimation  of  Blood-Gases.  By 
Friedrich  Neesen  {Zeit.  2^hysiol.  Chem.,  1896,22,  478— 482).— This  is 
a  modification  of  the  mercurial  air  pump,  the  details  of  which  are  fully 
explained,  and  illustrated  by  a  diagram.  The  special  advantage 
claimed  for  it  is  rapidity  of  action.  W.  D.  H. 

Gastric  Digestion.  By  Ferdinand  Klug  (P/?%er's  Archiv.,  1896, 
05^  330 — 342). — A  large  number  of  albuminous  substances  were  sub- 
jected to  the  action  of  gastric  juice  prepared  from  the  dog,  pig,  and  ox, 
and  the  results  compared.  Differences  between  the  three  juices  occur; 
but  the  main  result  is  that  alkali-albumin  and  casein  are  best  digested  , 
after  these  follow  serum-albumin,  syntonin,  serum-globulin,  fibrin 
and  legumin  ;  whilst  boiled  egg-albumin  and  dry  meat  powder  are  the 
least  easily  digestible.  The  yield  of  anti-albumose  is  greatest  with 
alkali-albumin  and  plant-casein  ;  then  follow  serum-globuliu,  synton- 
in, serum-albumin,  and  casein.  The  yield  of  hemi-albumose  is  greatest 
with  casein,  both  animal  and  vegetable  ;  serum-albumin,  syntonin, 
gluten,  and  gluten-fibrin  also  yield  a  relatively  large  amount  of  hemi- 
albumose  ;  serum-globulin,  fibrin,  boiled  egg-white,  legumin,  and  raw 
flesh  yield  relatively  little.  On  the  other  hand,  serum-globulin  and 
syntonin  yield  the  most  peptone ;  egg-albumin,  casein,  serum-albu- 
min, and  fibrin  follow  in  the  order  named. 

Another  series  of  tables  gives  the  effects  of  different  acids.  The 
absolutely  greatest  quantity  of  proteid  is  dissolved  by  pepsin  in  the 
presence  of  hydrochloric  and  lactic  acids  ;  phosphoric,  nitric,  acetic 
acids  follow,  and  then,  at  a  distance,  sulphuric  and  citric  acids.  The 
optimum  concentration  differs  with  the  different  acids  ;  thus  it  is  0*6  for 
hydrochloric,  8*0  for  lactic,  6-0  for  phosphoric  and  acetic,  0*8  for 
nitric,  0'6  for  sulphuric,  and  8-0  for  citric  acid.  The  relative  propor- 
tion of  hemi-  and  anti-products  differs  considerably  with  the  various 
acids,  a  fact  which  is  against  the  supposition  that  the  hemi-  and  anti- 
group  exist  preformed  in  the  albuminous  molecule.  W.  D.  H. 

The  Blood  of  New-born  Animals.  By  Hugo  Winternitz  {Zeit. 
pysiol.  Chem.,  1896,  22,  449— 477).— The  blood  of  the  foetus,  and  of 
the  new-born  animal,  is  much  richer  in  haemoglobin  and  total  solids 
than  that  of  the  adult  animal,  but  shortly  after  birth  this  large  pro- 
portion begins  to  diminish.  The  experiments  recorded  were  made  on 
dogs,  cats,  and  rabbits,  the  haemoglobin  being  estimated  by  the  Hoppe- 
Seyler  double  pipette.  W.  D.  H. 

A  New  Enzyme  in  the  Blood.  By  Maurice  Hanriot  {Compt 
rend.,  1896,  123,  753—755.  Compare  Abstr.,  1892,  742).— The  ob- 
ject of  this  investigation  was  to  determine  the  manner  in  which 
reserve  fat  passes  into  the  circulation  and  is  utilised  by  the  organism. 
In  his  experiments,  the  author,  instead  of  employing  the  natural  fats, 
makes  use  of  an  aqueous  emulsion  of  monobutyrin  as  a  test  for  the  pre- 
sence of  a  hydrolysing  enzyme,  on  account  of  the  greater  ease  with  which 
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it  is  capable  of  undergoing  saponification.  Monobiityrin  is  readily 
saponified  by  blood  serum  in  neutral  or  slightly  alkaline  solutions,  but 
the  action  is  considerably  retarded  by  the  presence  of  the  liberated 
acid  if  this  be  left  unneutralised.  Using  equal  quantities  of  butyrin, 
the  acidity  in  a  given  time  is  directly  proportional  to  the  amount  of 
serum  employed  ;  moreover,  the  activity  of  the  latter  is  destroyed 
when  it  is  heated  to  90°,  it  being  then  unable  to  produce  butyric  acid 
in  the  test  solution.  The  amount  of  saponification  taking  place  with 
various  proportions  of  butyrin  and  serum  in  different  times  was 
determined  by  observing  the  quantity  of  a  standard  solution  of  sodium 
carbonate  necessary  to  neutralise  the  liberated  butyric  acid ;  and  the 
results  are  given  in  a  table.  The  active  enzyme,  for  which  the  name 
lipase  is  suggested,  is  also  capable  of  acting,  though  much  more  slowly, 
on  the  natural  oils  and  fats.  Lipase  is  very  stable,  and  appears  to  be 
as  active  in  the  serum  at  the  end  of  eight  days  as  at  the  beginning. 
In  a  future  communication,  the  author  proposes  to  show  the  invariable 
presence  of  lipase,  both  in  plants  and  animals,  whenever  there  is  a 
reserve  of  fat  to  be  utilised.  A.  C.  C. 

Pat  in  the  Blood  during  Hunger.  By  Fr.  N.  Schulz  {PJUlger's 
Archiv.,  1896,  Gd,  299 — 307). — The  experiments  were  made  on  rabbits, 
pigeons,  and  dogs.  The  fat  was  estimated  by  extraction  with  ether 
after  preliminary  artificial  gastric  digestion.  Inanition  was  found  to 
cause  a  rise  of  from  30  to  100  per  cent,  in  the  amount  of  fat  in  the 
blood,  as  compared  with  that  in  normal  animals.  W.  D.  H. 

Absorption  of  Fats.  By  B.  Moore  and  D.  P.  Bockwood  {J. 
rhysioL,  1897,  21,  58— 84).— The  emulsibility  of  free  fatty  acids,  and 
their  solubility  in  bile,  have  been  known  for  many  years,  but  the 
extent  of  such  solubility  has  not  been  ascertained,  and  the  bearing  of 
these  facts  on  fat  absorption  has  not  attracted  much  attention.  The 
present  research  attacks  both  these  points.  In  connection  with  the 
first,  the  solubility  determinations  show  :  (1)  that  palmitic  and  stearic 
acids  are  practically  insoluble  io  ox  bile  at  38 — 40°,  whilst  4  per  cent, 
of  oleic  acid  is  easily  soluble  at  that  temperature.  Hence  the  solu- 
bility of  mixed  fatty  acids  is  probably  due  to  an  action  of  oleic  acid 
in  aiding  the  solution  of  the  others.  (2)  Of  the  mixed  fatty  acids  of 
lard,  beef  suet,  and  mutton  suet,  lard  acids  are  most,  and  mutton  suet 
acids  least,  soluble,  the  solubilities  for  the  three  sets  being  3*5,  2*5, 
and  2  per  cent,  respectively  in  ox  bile,  5,  5,  and  1  in  pig's  bile  ;  and 
6,  5-5,  and  2  in  dog's  bile.  (3)  The  sohibility  of  the  fatty  acids  in 
bile  is  only  in  part  due  to  bile-salts.  Strong  solutions  of  the  bile-salts 
dissolve  fatty  acids  much  more  feebly  than  the  bile  itself.  Mere 
removal  of  the  pseudomucin  from  bile  diminishes  its  solvent  action. 
A  solution  of  pseudomucin  alone,  however,  does  not  dissolve  fatty  acids. 
(4)  On  cooling  the  solution  of  fatty  acids  in  bile  below  40°,  much  of 
the  dissolved  acids  separates  out.  The  power  of  the  bile  to  dissolve 
fatty  acids  is  not  impaired  by  repeating  the  process ;  the  formation  of 
a  true  emulsion  was  never  observed. 

The  intestinal  contents  of  the  dog  dissolve  fatty  acids  in  a  way 
very  similar  to  bile.  Pancreatic  juice  and  bile  together  decompose 
and  dissolve   fat ;   pancreatic  juice   alone    decomposes,   but   does  not 
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dissolve  it,  whilst  bile  alone  has  no  action.  A  large  number  of  experi- 
ments were  made  on  the  reaction  of  the  intestinal  contents  in  different 
animals,  and  the  results  and  conclusions  drawn  therefrom  may  be 
summarised  as  follows. 

The  way  in  which  fat  is  absorbed  varies  in  different  species  of 
animals,  and  certainly  it  is  not  always  absorbed  as  dissolved  fatty  acids. 
Most,  however,  if  not  all,  of  the  fat  is  absorbed  in  soluble  form  by  the 
epithelial  cells,  either  as  fatty  acid  or  soap.  When  fatty  acids  are 
dissolved  in  bile  or  the  mixed  intestinal  juices,  the  reaction  of  the 
solution  is  acid.  Intestinal  contents,  therefore,  which  are  alkaline 
to  litmus  cannot  contain  free  fatty  acids  in  solution.  In  white  rats, 
the  reaction  is  alkaline  to  litmus  along  nearly  the  whole  small 
intestine,  and  usually  the  whole  way,  and,  in  the  dog,  the  same  is 
usually  the  case  for  the  lower  part  of  the  ileum.  Yet  lacteals  filled 
with  white  emulsion  are  seen  proceeding  from  these  parts.  Here, 
probably,  the  fat  is  absorbed  as  soap. 

In  the  greater  part  of  the  dog's  small  intestine,  the  reaction  is  acid 
to  litmus,  but  alkaline  to  methyl-orange.  The  acidity  to  litmus  is 
due  to  organic,  probably  dissolved  fatty,  acids,  but  the  alkalinity  to 
methyl-orange  indicates  that  there  is  an  excess  of  alkali  above  that 
required  to  combine  with  inorganic  acids,  and  that  this  excess  is  com- 
bined with  weak  acids,  probably  with  fatty  acids  in  the  form  of  soaps. 

Munk  objected  to  the  view  that  any  considerable  amount  of  fat  is 
absorbed  as  soap,  on  two  grounds:  (1)  the  acid  reaction  of  the 
intestinal  contents ;  (2)  the  enormous  quantity  of  alkali  which  would 
be  necessary  to  saponify  all  the  fat  in  even  an  ordinary  meal.  The 
first  objection  falls  to  the  ground  when  one  considers  that  the  acidity 
is  due  to  organic  acids ;  and  the  second  may  be  met  by  the  suggestion 
that  a  small  amount  of  alkali  could  act  as  the  mere  carrier  of  an 
indefinitely  large  quantity  of  fat,  provided  that,  in  the  splitting  up  of 
soap  into  fatty  acid  and  alkali  which  occurs  in  the  epithelial  cells,  the 
alkali  makes  its  way,  as  is  probable,  back  to  the  intestine,  rather  than 
into  the  blood-stream. 

Histologists  are  unanimous  that  fat  does  not  enter  the  epithelium 
in  the  particulate  form  of  an  emulsion ;  fat  granules  have  never  been 
observed  in  the  striated  border  of  these  cells.  Emulsification  usually 
occurs,  it  is  true,  and  this  is  obviously  useful  for  the  exposure  of  a 
large  surface  of  fat  to  the  action  of  the  intestinal  fluids ;  but  fat 
absorption,  as  shown  by  the  lacteals,  proceeds  alike  whether  any  piece 
of  gut  contains  emulsion  or  clear  fluid.  W.  D.  H. 

The  Fat  of  Flesh.  By  E.  Bogdanoff  (Pfliiger's  Archiv.,  1896,  65, 
81 — 89). — Dormeyer's  discovery  (Abstr.,  1895,  ii,  540),  that  simple 
extraction  of  muscular  tissue  with  ether  is  not  sufficient  to  remove  all 
the  fat,  is  confirmed.  By  prolonged  extraction  with  ether  after  the 
removal  of  the  fat  which  is  easily  removable,  a  fat  is  obtained  charac- 
terised, like  butter  fat,  by  a  high  percentage  of  volatile  fatty  acids. 
From  the  result  of  microscopical  examination  of  the  muscular  tissue, 
which  had  been  treated  with  osmic  acid  at  different  stages  after  ether 
extraction,  the  conclusion  is  drawn  that  the  second  fat  is  a  constituent 
of  the  muscle-plasma.  W.  D.  H. 
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Chemistry  of  Animal  Fats.  By  Carl  Amthor  and  Julius 
ZiNK  {Zeit.  anal.  Chem.,  1897,36, 1 — 17). — The  authors,  having  special 
facilities  for  obtaining  genuine  specimens  of  the  fat  of  various  wild 
and  domesticated  animals,  have  made  numerous  estimations  of  specific 
gravity,  melting  and  solidifying  points,  iodine  and  saponification 
numbers,  both  of  the  fats  themselves  and  of  the  fatty  acids,  as  well  as 
the  Hehner  and  Reichert  values,  the  acetyl  number  (according  to 
Benedikt  and  Ulzer),  and  the  free  acidity  when  fresh  and  after  a  lapse  of 
time.  The  animals  selected  were  the  elk,  red  deer,  fallow  deer,  chamois, 
roebuck,  badger,  wild  boar,  dog,  fox,  wild  and  domestic  cat,  pine 
marten,  pole  cat,  hare,  tame  and  wild  rabbit,  tame  and  wild  duck 
and  goose,  and  the  last,  after  two  years'  captivity,  domestic  fowl, 
turkey,  black  cock,  dove,  and  starling.  The  first  five  are  distinguished 
from  the  others  by  high  specific  gravity  and  low  iodine  number,  the 
iodine  number  of  chamois  fat  being  the  lowest  yet  recorded.  The  fat 
of  the  wild  boar,  hare,  wild  rabbit,  and  black  cock  exhibits  the  pro- 
perty of  drying  to  a  varnish  when  exposed  to  the  air  in  a  thin  layer  ; 
the  fat  of  the  domestic  pig  and  rabbit  does  not  dry.  Comparing  the 
fat  of  wild  with  that  of  domestic  animals,  the  former  always  shows  a 
higher  iodine  absorption  and  generally  a  higher  acidity  in  the  fresh 
state  ;  in  the  case  of  the  wild  goose  kept  in  captivity  for  two  years, 
the  iodine  number  had  fallen  to  that  of  the  domestic  goose.  Besides 
the  above  numerical  values,  observations  of  colour,  consistency,  odour, 
&c.,  are  recorded.  M.  J.  S. 

Muscular  Work  and  Glycogen.  By  Friedrich  Schenck  {PJJilger's 
Archiv.,  1896,  65,  326— 328).— A  further  criticism  of  Seegen's  work. 
(Comp  Abstr.,  1896,  ii,  48).  W.  D.  H. 

Oxidation  in  the  Tissues.  By  An.  Medvedeff  {Pflilgers  Archiv., 
1896,  Qb,  249 — 277). — The  principal  experiments  recorded  were  made 
with  salicylaldehyde  and  extracts  of  animal  organs.  Under  certain 
circumstances,  the  amount  of  oxidation  is  proportional  to  the  square  of 
the  concentration  of  the  oxidation  ferment  (or  active  proteid),  and 
inversely  proportional  to  the  square  root  of  the  concentration  of  the 
salicylaldehyde.  Physiological  oxidation  processes  belong  to  the  class 
of  what  Schmiedeberg  terms  '  synthetic  oxidations.'  W.  D.  H. 

Influence  of  Calcium  Salts  on  Fibrin  Formation.  By  Olof 
Hammarsten  {Zeit.  physiol.  Chem.,  1896,  22,  333 — 395). — A  very  com- 
plete and  critical  article  on  the  recent  theories  that  have  been  advanced 
concerning  the  part  played  by  calcium  salts  in  the  process  of  blood- 
coagulation,  the  points  of  difPerence  between  the  theorists  being 
tested  by  carefully-devised  experiments.  The  view  of  Alex.  Schmidt, 
that  calcium  salts  do  not  qualitatively  act  difl'erently  from  other 
neutral  salts  like  sodium  chloride,  is  not  correct.  Schmidt  admits  that 
the  calcium  salts  are  quantitatively  more  active  than  other  salts,  but 
Arthus  and  Pages  are  undoubtedly  right  in  attributing  to  calcium 
salts  a  specific  action ;  and  the  removal  of  such  salts  by  the  addition 
of  alkali  oxalates  inhibits  coagulation,  because  the  plasma  is 
thereby  decalcified.     The  use  of  the  term  decalcification  is  not  abso- 
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lately  correct,  for  the  calcium  which  is  in  intimate  union  with 
fibrinogen  is  not  influenced  by  the  oxalate. 

The  question  then  arises  what  is  the  specific  action  of  calcium  salts  ? 
Are  they  of  use  in  the  formation  of  fibrin  ferment,  or  do  they  act,  as 
in  the  formation  of  casein  in  milk,  by  precipitating  the  proteid  which 
has  been  subjected  to  the  action  of  the  ferment  ?  The  analogy  drawn 
by  Arthus  between  casein  formation  and  fibrin  formation  only  holds 
good  in  part,  for  calcium  salts  are  not  essential  for  the  fermentative 
change  of  fiibrinogen  into  fibrin  ;  provided  fibrin  ferment  is  present  in 
sufficient  amount,  fibrin  is  formed  typically  and  abundantly  from  solu- 
tions of  fibrinogen,  whether  calcium  salts  have  been  removed  by  an 
oxalate  or  not. 

Pekelharing  is  right  when  he  assumes  that  the  specific  action  of 
calcium  salts  is  in  the  genesis  of  fibrin  ferment,  or,  to  adopt  a  new 
nomenclature,  in  the  change  of  prothrombin  (zymogen  or  percursor  of 
fibrin  ferment)  into  thrombin  (the  ferment  itself).  Fibrin  is  certainly 
not  a  calcium  compound  of  fibrinogen  ;  both  contain  the  same  amount 
of  calcium. 

Lilienfeld's  thrombin,  a  substance  he  considered  he  had  split  off 
from  fibrinogen  by  the  action  of  acids  like  acetic  or  nucleic  acid,  and 
which  he  further  supposed  combined  with  calcium  to  form  fibrin,  does 
not  exist.  It  is  nothing  but  fibrinogen  itself  partially  precipitated  by 
the  acid  employed.  W.  D.  H. 

Note  by  Abstractor. — No  reference  is  made  in  this  paper  to  a 
preliminary  note  by  E.  A.  Schiifer  {Proc.  inhysiol.  Soc,  1895,  18),  who 
arrived  at  much  the  same  results  on  most  points.  Ringer  {Fracti- 
tioner,  24,  81)  has  also  shown,  in  connection  with  cardiac  muscle,  that 
soluble  oxalates  do  not  produce  absolute  decalcification. 

Fate  of  Cholesterol  in  the  Animal  Organism.  By  Stanislas 
BoNDZYNSKi  and  Y.  Humnicki  {Zeit . physiol.  Chem.,  1896, 22,  396—410). 
— In  man,  the  cholesterol  of  the  bile  leaves  the  body  in  the  faeces  as 
a  new  substance  cojn'osterol ;  this  has  the  formula  C27H4gO,  and  from 
an  examination  of  its  derivatives  (see  this  vol.,  i,  183),  appears  to  be  di- 
hydrocholesterol.  In  dogs,  cholesterol  is  found  in  the  fseces  as  such. 
In  horses,  the  material  found  is  named  hijipocoprosterol ,  C.2-H54O,  or 
Q,,^,fi.  W.  D.  H. 

Behaviour  of  Formanilide  in  the  Animal  Organism.  By 
Friedrich  Karl  Kleine  {Zeit.  plujsiol.  Chem.,  1896,  22,  327—332).— 
The  urine  of  animals  fed  on  a  diet  mixed  with  formanilide  was  exam- 
ined ;  in  dogs,  small  doses  of  the  drug  are  almost  entirely  destroyed 
in  the  metabolic  process  ;  large  doses  lead  to  the  appearance  of  ortho- 
hydroxycarbanil  in  the  urine.  This  same  substance  was  found  by 
Jaffe  after  the  administration  of  acetanilide.  It  is  produced  by  oxida- 
tion and  a  subsequent  loss  of  water, 

CgH^-NH-COH  +  0^  =  OH-CgH^-NH-COOH  =  CcH4<^>C-0H  +  H^O. 

In  rabbits,  the  substance  found  in  the  urine  is  amidophenol. 

W.  D.  H. 
Ingestion  and  Excretion  of  Iron  in  Health.  By  Ralph  Stockman 
and  E.  D.  W.  Greig  {J.  Physiol,  1897,  21,   55— 57).— The  iron  meta- 
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bolism  of  the  body,  so  far  as  regards  intake  and  output,  is  extremely 
small,  an  examination  of  the  ingesta  and  egesta  in  four  series  of 
observations  made  on  three  healthy  adults  showing  in  the  first  and 
fourth  observations  that  the  intake  and  output  were  almost  equal, 
amounting  to  6'2  and  6'3  milligrams  in  one  case,  and  3-5  and  3-7 
milligrams  in  the  other.  In  the  other  two  series,  the  iron  excreted  on 
the  three  days  of  the  analysis  was  much  greater  than  the  amount 
ingested,  but  at  other  times  the  balance  must  be  reversed,  or  the 
equilibrium  of  health  would  not  be  maintained. 

Concerning  internal  iron-metabolism,  which  must  be  considerable  if 
blood  corpuscles  are  broken  down  in  such  large  numbers  as  is  commonly 
supposed,  little  or  nothing  is  known.  The  greater  part  of  the  iron  is 
apparently  not  excreted,  but  retained  in  store  by  the  liver  for  future 
use.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Alcoholic  Fermentation  -without  Yeast  Cells.  By  Eduard 
BucHNER  {Ber.,  1897,  30,  117— 124).— When  brewery  yeast,  to  which 
no  starch  has  been  added,  is  ground  with  quartz  sand  and  kieselguhr, 
moistened  with  water  and  pressed,  the  liquid  which  is  obtained  has 
the  power  of  producing  the  fermentation  of  sugar,  although  it  appears 
to  be  quite  free  from  yeast  cells.  It  has  a  sp.  gr.  of  1'0416,  contains 
about  10  per  cent,  of  residue,  and  gelatinises  when  boiled.  This  liquid 
produces  alcoholic  fermentation  in  solutions  of  cane-sugar,  maltose, 
glucose,  and  fructose,  but  does  not  ferment  either  lactose  or  mannitol. 
Fermentation  continued  in  many  cases  for  two  weeks,  even  at  the  tem- 
perature of  0°,  and  was  not  stopped  by  filtration  of  the  liquid  through 
a  Berkefeldt  filter.  Plate  cultures  showed  that  in  some  cases  small 
numbers  of  micro-organisms  were  present,  but  yeast  cells  were  in  no 
case  detected.  The  author  gives  the  name  zymase  to  the  substance 
which  produces  the  fermentation.  This  appears  to  be  a  proteid,  since 
the  fermentative  power  of  the  solution  is  practically  destroyed  when 
it  is  heated  for  an  hour  at  40 — 50°  and  the  coagulated  albumin  filtered 
off.  The  dried  precipitate  produced  by  alcohol  does  not  yield  any 
ferment  to  water.  A.  H. 

Efiect  of  Ammonium  Nitrate  on  Aspergillus  niger.  By 
Cfiarles  Tanret  {Comjyt.  rend.,  1896,  123,  948— 950).— When  ^sjt?er- 
gillus  niger  is  sown  in  Raulin's  solution,  the  spores  germinate  in  less 
than  24  hours,  forming  a  mycelium  which  soon  produces  black  conidia. 
When,  however,  the  ammonium  nitrate  in  the  nutrient  solution  is  in- 
creased from  0*25  per  cent,  to  0'5  or  0*75  per  cent.,  the  spores,  at  a 
temperature  of  30 — 40°  produce  a  mycelium,  which  grows  rapidly 
but  does  not  fructify.  At  a  temperature  of  20 — 22°,  even  1  gram  of 
ammonium  nitrate  per  100  c.c.  of  solution  does  not  prevent  the  forma- 
tion of  conidia.  During  the  growth  of  the  aspergillus  in  the  mycelial 
state,  both  citric  acid  and  nitric  acid  are  formed  in  the  solution,  and 
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starch  appears  in  the  tissue  of   the  mould.     When  grown  in  Raulin's 
solution,  no  starch  is  elaborated.  A.  C.  C. 

Behaviour    of  Bacteria   towards   Chemical   Re-agents.     By 
Theodor  Paul  and  Bernhard  Kronig  {Zeit.  physical.  Chem.,  1896^21, 
414 — 450). — 'In  order  to  determine  quantitatively  the  effects  of  various 
acids,  bases,  oxidising  agents,  and  metallic  salts  on  bacteria,  the  num- 
bers of  colonies  were  counted  after  similarly-prepared  cultivations  were 
treated  with  the  respective  compounds.     The  bacteria  employed  in  the 
experiments  were  Staphylococcus  pyogenes  aureus,  and  the  spores  of  the 
anthrax  germ,  Bacillus  anthracis,  and  numerous  experiments  were  per- 
formed with   each  compound   examined.      The  authors  obtained  the 
following  results.      The  salts  of   mercury,   gold,  and   silver  exert  a 
specific  poisonous  effect,  strongest  in   the  case  of  the  mercury  com- 
pounds ;  platinum  salts  have   little  action,  if  any.     In  metallic  salt 
solutions  in  which  the  metal  is  present  as  a  complex  ion,  the  disinfect- 
ing action  is  extremely  small ;  it  is,  however,  not  only  dependent  on 
the  number  of  the  metallic  ions,  but  also  on  the  anion  and  the  non-dis- 
sociated part.     The  effect  of  mercuric  chloride  is  greatly  decreased  by 
the  addition  of  sodium  chloride,  or  other  chlorides,  but  is  not  affected 
by  other  salts,  such  as   sodium   nitrate.     The  acids  only  act  as  disin- 
fectants in  concentrations  of  the  gram  molecular  weight  per  litre,  and 
exhibit  a  specific  action  which  is  not  proportional  to  the  concentration 
of  the  hydrogen  ions.     The  weak  organic  acids,  however,  appear  to  act 
according  to  the  degree  of  dissociation.   Lithium,  sodium,  and  potassium 
hydroxides  have   almost  equal  effects,  but  the  action  of  ammonium 
hydroxide  is  very  slight.     Of  the  oxidising  agents,  nitric  acid,  chromic 
acid,  chloric  acid,  and  permanganic  acid   act  in  the  order  stated,  which 
is  also  that  of  their  oxidising  powers  as  determined  electrically  (Abstr., 
1893,  ii,  58).    The  halogens  have  also  a  specific  action,  which  is  most 
powerful  in  the  case  of  chlorine.     Phenol  acts  better  in  a  5  per  cent, 
solution  than  at  higher  concentrations,  and  the  effect  is  increased  by 
the  addition  of  metallic  salts,  most  noticeably  sodium  chloride  ;  it  is, 
however,  diminished  by  dissolution  in  alcohol,  and  in  the  most  favour- 
able conditions  is  not  nearly  as  great  as  that  of  mercuric  chloride,  which 
appears  to  be  the  strongest  disinfectant  examined.     In  absolute  alcohol, 
however,  even  this  compound,  like  other  salts,  has  little  or  no  effect, 
but  acts  best  in  a  solution  containing  water  and  alcohol  in  proportions 
which  vary  with  the  different  compounds.  L.  M.  J. 

Chemistry  of  the  Membranes  of  Lichens  and  of  Fungi.  By 
F.  EscoMBE  {Zeit.  physiol.  Chem.,  1896,  22,  288—306.  Compare  Win- 
terstein,  Abstr.,  1894,  ii,  425  j  1895,  i,  80,  199,  323,  493).  The  hyphen- 
membranes  of  Cetraria  islandica,  after  the  extraction  of  fats,  oils, 
colouring  matter,  astringent  substances,  lichenin,  &c.,  consists  mainly 
of  an  insoluble  anhydride  of  galactose,  which  the  author  terms  ^mra- 
galactan  ;  on  oxidation,  it  yields  mucic  acid.  Lichenin  on  hydrolysis 
yields,  apparently,  only  galactose  (compare  E.  Fischer),  and  is,  there- 
fore, probably  a  galactan.  No  chitin,  or  related  substance,  and  no 
cellulose  could  be  detected.  The  membrane  of  Peltigera  ca7iina  contains 
no  cellulose,  but  apparently  a  small  amount  of  chitin.  Evernia  pru- 
nastre  was  also  investigated,  the  algse  cells  contain  cellulose,  and  the 
hyphen-membrane  a  substance  which,   on  treatment  with  potassium 
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hydroxide,  becomes  gelatinous.     A  substance  was  obtained  from  the 
sclerotium  of  Claviceps  purpurea  which  could  not  be  identified. 

J.  J.  S. 

Crystalline  Nitrogenous  Compounds  in  Seedlings.  By  Ernst 
ScHULZE  {Zeit.  physiol.  Chem.,  1896,  22,  411 — 434.  Compare  Abstr., 
1895,  ii,  84). — Complete  details  for  the  isolation  of  the  different  amido- 
acids  are  given.  Seedlings  of  Picea  excelsa,  grown  in  sand  in  a  dark 
room,  contain  asparagine  with  a  little  glutamine,  whilst  in  the  open,  in 
good  soil,  no  asparagine,  but  a  considerable  amount  of  glutamine,  can 
be  obtained. 

Etiolated  seedlings  of  Lupinus  alhus,  of  2J  weeks'  growth,  yielded 
phenylalanine,  amidovaleric  acid,  and  asparagine,  but  apparently  no 
leucine.  Arginine  could  not  be  isolated  from  the  cotyledons  of  the 
same  seedlings.  Normal  green  seedlings  gave  a  quantity  of  leucine 
and  amidovaleric  acid,  but  only  a  little  asparagine,  and  apparently  no 
phenylalanine.  Green  seedlings  of  Lupinus  luteus  gave  leucine,  a  small 
quantity  of  asparagine,  and  a  fair  amount  of  arganine. 

Etiolated  seedlings  of  Lupinus  angustifolius  L.  yielded  leucine  and 
amidovaleric  acid,  and  the  presence  of  small  quantities  of  phenyl- 
alanine and  arginine  was  also  indicated.  J.  J.  S. 

Nitrogenous  Compounds  derived  from  the  Proteid  Sub- 
stances of  certain  Conifers.  By  Ernst  Schulze  {Zeit.  pihysiol. 
GJiem.,  1896,  22,  435—448.  Compare  Abstr.,  1895,  ii,  84).— Etiolated 
seedlings  of  Picea  excelsa  contain  arginine,  together  with  smaller  quan- 
tities of  asparagine  and  glutamine ;  normal  green  seedlings,  however, 
contain  arginine  and  glutamine,  but  no  asparagine.  The  seedlings  of 
Abies  pectinata  contain  even  more  arginine,  but  little  or  no  glutamine 
and  asparagine.  Seedlings  of  Pinus  sylvestris  contain  arginine  and 
asparagine,  with  a  little  glutamine.  J.  J.  S. 

Analyses  of  the  Juice  of  Different  Varieties  of  G-oose- 
berries,  Currants,  and  Strawberries.  By  Albert  Einecke 
{Landw.  Ver sucks. -Stat.,  1896,  48,  131—160.  Compare  Abstr.,  1895, 
ii,  366.) — The  analyses  include  invert  and  cane-sugar,  acid,  extract, 
nitrogenous  matter,  crude  ash,  phosphoric  acid,  and  potash.  The  sp. 
gr.  of  the  juice  was  also  determined.  The  results  are  given  in  per- 
centages in  the  berries. 

The  variations  in  the  amounts  of  important  constituents  in  the 
different  varieties  are,  as  a  rule,  not  considerable,  and  it  is  not  at 
present  possible  to  ascertain  by  analysis  to  what  variety  a  sample 
belongs.  Comparing  the  produce  of  1894  and  of  the  dry  season  of 
1895,  it  was  found  that,  whilst  gooseberries  were  richer  in  juice  in 
1894,  the  currants  contained  more  juice  in  1895.  The  juice  of  both 
fruits  was  richer  in  constituents  in  1895  than  in  1894  (except  nitrogen 
in  currants).  With  regard  to  the  influence  of  manures  on  the  com- 
position of  the  juice,  no  effect  was  observed  in  the  case  of  goose- 
berries and  currants.  In  the  case  of  strawberries,  there  was  an 
increase  of  valuable  constituents  under  the  influence  of  manure,  whilst 
the  percentage  of  nitrogen  was  lowered ;  of  ash  constituents  the 
amount  of  potash  was  increased,  whilst  that  of  phosphoric  acid  was 
diminished,  by  manuring.  N.  H.  J.  M. 
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Estimation  of  Sulphur  in  the  Gases  Produced  by  the  Com- 
bustion of  Petroleum.  By  Richard  Kissling  {Chem.  Zeit.,  1896, 
20,  199). — A  small  lamp,  with  a  reservoir  capable  of  holding  about 
100  grams  of  oil,  is  fitted  with  a  lamp-glass  made  of  hardened  glass 
the  top  of  which  is  drawn  out  and  bent  so  that  it  may  be  connected 
with  a  series  of  absorbing  tubes. 

By  means  of  a  current  of  air,  the  products  of  combustion  are  first 
passed  through  a  U'^^^^  200  mm.  long  filled  with  glass  beads  moistened 
with  a  5  per  cent,  solution  of  potassium  permanganate.  The  gases 
then  again  pass  through  a  nitrogen  bulb  also  filled  with  permanganate 
solution,  and  finally  through  an  empty  bulb.  When  the  combustion  is 
over,  the  tubes  are  rinsed,  the  liquid  cleared  by  boiling  with  hydro- 
chloric acid,  and  the  sulphuric  acid  estimated  with  barium  chloride  in 
the  usual  manner.  The  air  in  the  room  should,  of  course,  be  free  from 
any  sulphurous  vapours.  L.  de  K. 

Estimation  of  Ammoniacal  Nitrogen  in  Artificial  Manures. 
By  0.  BoTTCHER  {Ghem.  ZeiL,  1896,  20,  151— 152).— The  author  has 
proved  by  a  large  number  of  experiments  that  ammoniacal  salts  con- 
tained in  manures  are  completely  decomposed  by  boiling  with  water 
and  calcined  magnesia.  Boiling  with  aqueous  soda  is,  therefore,  un- 
necessary, and  is  often  the  cause  of  finding  too  high  a  percentage  of 
ammonia,  due  to  decomposition  of  the  nitrogenous  organic  matter. 

The  magnesia  should,  however,  be  free  from  carbonate — if  not,  the 
results  will  be  untrustworthy.  L.  de  K. 

A  New  Method  of  Estimating  Phosphorus  in  Phosphor- 
Bronze.  By  Felix  Oettel  {Chem.  Zeit.,  1896,  20,  19— 20).— From 
3  to  10  grams  of  the  sample  in  turnings  or  filings  is  digested  with 
nitric  acid,  and  the  oxide  of  tin  collected,  slightly  washed,  dried,  and 
ignited  in  a  porcelain  crucible  \  it  is  then  mixed  with  about  thrice  its 
weight  of  potassium  cyanide  and  fused  for  a  few  minutes  at  a  red 
heat.  In  this  way,  the  oxide  is  reduced  to  metallic  tin,  and  the  melt  con- 
tains, besides  potassium  cyanide  and  cyanate,  all  the  phosphorus  as 
potassium  phosphate.  The  melt  is  boiled  with  water,  filtered,  the 
cyanogen  compounds  removed  by  boiling  with  hydrochloric  acid,  and 
the  traces  of  tin  or  copper  which  have  again  passed  into  solution  are 
precipitated  by  a  current  of  hydrogen  sulphide  and  the  whole  filtered. 
The  filtrate  is  concentrated  to  a  small  bulk,  the  last  traces  of  the 
hydrogen  sulphide  are  decomposed  by  adding  a  little  bromine  water, 
and  the  phosphoric  acid  is  finally  precipitated  by  adding  ammonia 
magnesium  mixture.  The  test-analyses  are  satisfactory ;  the  presence 
of  arsenic  does  not  interfere.  L.  de  K. 

Critical  Examination  of  Methods  for  the  Estimation  of 
Phosphoric  Acid.  By  C.  Meineke  {Chem.  Zeit.,  1896,  20,  108—113). 
— The  author  has  long  ago  proposed  to  ignite  the  yellow  phospho- 
molybdate  precipitate  before  weighing  it ;  the  latest  investigation 
shows  that  it  contains  3*944  per  cent,  of  phosphoric  anhydride. 

The  precipitation  of  phosphoric  acid  by  means  of  molybdate  sola- 
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tion  is  nob  influenced   by  the  presence  of  an  excess   of   ammonium 
chloride. 

The  magnesium  pyrophosphate  obtained  when  the  magnesium 
method  of  precipitating  phosphoric  acid  is  employed,  is  not  the  stable 
compound  which  it  was  formerly  believed  to  be,  but  contains  what 
may  be  regarded  as  free  phosphoric  acid,  which  volatilises  at  a  very 
high  temperature.  The  author  thinks  the  precipitate  should  be  first 
ignited  in  the  ordinary  way  and  then  at  a  much  stronger  heat ;  the 
loss  then  observed  represents  the  free  acid.  L.  de  K. 

Estimation  of  Phosphorus  in  Coal  Ash.  By  Louis  Campredox 
{Coinpt.  rend.,  1896,  123,  1000— 1003).— When  very  finely-powdered 
coal-ash  is  heated  with  concentrated  hydrochloric  acid  for  15  or  20 
hours,  the  whole  of  the  phosphorus  does  not  dissolve,  and  the  propor- 
tion that  remains  in  the  residue  is  greater  the  higher  the  temperature 
to  which  the  ash  has  been  heated.  It  often  amounts  to  10  per  cent., 
and  may  amount  to  as  much  as  25  per  cent,  of  the  total  phosphorus 
present. 

In  order  to  get  the  whole  of  the  phosphorus  into  solution,  the  ash 
must  be  heated  with  five  times  its  weight  of  a  mixture  of  equal  parts 
of  potassium  and  sodium  carbonates.  C.  H.  B. 

Estimation  of  Readily-Soluble  Phosphoric  Acid  in  Basic 
Slags.  By  Max  Gerlach  and  Max  Passon  {Glum,  Zeit.,  1896,  20, 
87 — 88). — The  authors  have  shown  that  the  active  ingredient  of 
Wagner's  solution  is  the  free  citric  acid,  and  that  the  large  amount  of 
ammonium  citrate  may  be  safely  reduced  to  one-tenth.  At  a  tempera- 
ture of  1 7*5°, a  3  hours'  treatment  does  not  yield  more  soluble  phosphoric 
acid  than  half-an-hour's  extraction.  This  does  not,  however,  imply 
that  the  undissolved  phosphate  is  really  insoluble ;  treatment  with 
fresh  quantities  of  solution  will  gradually  dissolve  it  completely. 

L.  DE  K. 

Phosphoric  Acid  :  Estimation  of  Pyrophosphoric  Acid.  By 
^Iarcellin  P.  E.  Berthelot  and  Gustave  A^Dut  {Compt.  rend.,  1896, 
123,  773 — 776). — The  method  described  is  available  in  presence  of 
orthophosphoric  acid,  but  is  not  generally  applicable  in  presence  of 
metaphosphoric  acid.  The  solution  is  precipitated  with  a  mixture  of 
magnesium  chloride  and  ammonium  chloride  and  acetate  in  presence 
of  a  considerable  excess  of  acetic  acid,  and  the  liquid  is  heated  on  a 
water  bath  for  3  to  4  hours,  in  order  to  ensure  complete  precipitation. 
The  pyrophosphate  thus  obtained  contains  a  somewhat  variable  pro- 
portion of  magnesium,  and  therefore  it  is  washed,  dissolved  in  dilute 
nitric  acid,  boiled  for  about  an  hour,  and  the  orthophosphate  into 
which  it  is  converted  is  then  precipitated  in  the  usual  way. 

The  magnesium  pyrophosphate  is  comparatively  stable,  even  when 
boiled  with  dilute  acetic  acid,  but  it  is  obvious  that  the  boiling  should 
not  be  too  prolonged. 

When  orthophosphoric  acid  is  also  present,  the  filtrate  from  the 
precipitated  pyrophosphate  is  concentrated  and  mixed  with  ammonia, 
which  precipitates  the  phosphoric  acid  in  the  usual  form. 

C.  H.  B. 
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Volumetric  Estimation  of  Arsenic.  By  Emerich  Szarvasy 
{B&)\,  1896,  29,  2900 — 2902). — The  arsenic  is  precipitated  in  the  usual 
way  as  sulphide,  the  precipitate  being  collected  by  filtration  through  a 
plug  of  asbestos  placed  in  a  combustion  tube.  After  being  washed 
with  alcohol  and  ether,  and  carefully  dried  in  a  current  of  warm  air, 
it  is  heated  in  a  stream  of  oxygen.  The  arsenious  anhydride  which 
condenses  in  the  cold  part  of  the  tube  is  dissolved  in  aqueous  soda,  and 
estimated  by  means  of  iodine  solution.  A.  H. 

Volumetric  Estimation  of  Boric  Acid.  By  Max  Honig  and 
GusTAV  Spitz  {Zeit.  angw.  Chem.y  1896,  549 — 552). — The  authors 
titrate  the  free  acid  with  standard  alkali  in  the  presence  of  a  sufficiency 
of  glycerol,  using  phenolphthalein  as  indicator.  As  soon  as  the  liquid 
turns  red,  more  glycerol  is  added,  and  should  this  destroy  the  colour, 
more  soda  is  run  in.  When  dealing  with  borates  or  mixtures  of  the 
same  with  alkali  carbonates,  a  little  methyl-orange  is  first  added  and 
then  a  slight  excess  of  hydrochloric  acid.  After  boiling,  using  a  reflux 
condenser,  the  liquid  is  cooled,  carefully  neutralised^  and  the  boric  acid 
estimated  as  directed  above.  Insoluble  borates  are  boiled  with  excess 
of  normal  acid  and  then  treated  in  the  same  way. 

When  the  acid  has  to  be  estimated  in  the  presence  of  silica — for 
instance,  in  enamels — the  sample  is  fused  with  potassium  sodium  carbon- 
ate, the  melt  boiled  with  water,  and  the  liquid  mixed  with  ammonium 
chloride  in  quantity  sufficient  to  nearly  neutralise  the  alkali  used. 
After  boiling  for  some  time,  an  ammoniacal  solution  of  zinc  oxide  is 
added  to  complete  the  precipitation  of  the  silica,  and  when  the 
ammonia  has  been  entirely  driven  off,  the  liquid  is  filtered  and  the 
precipitate  washed  with  hot  water.  A  drop  of  methyl-orange  is  next 
added  to  the  filtrate,  then  a  slight  excess  of  normal  hydrochloric  acid, 
and  after  boiling  the  mixture  is  treated  as  before. 

Another  process  worked  out  by  the  authors  is  based  on  the  follow- 
ing principles.  Native  insoluble  borates,  when  made  into  an  impalpable 
powder,  are  completely  decomposed  by  boiling  with  solution  of  sodium 
hydrogen  carbonate,  passing  carbonic  anhydride  through  the  boiling 
liquid.  The  solution,  which  then  contains  sodium  tetraborate,  and, 
of  course,  also  alkali  carbonate,  is  mixed  with  ammonium  nitrate,  and 
the  carbonic  :acid  quantitatively  precipitated  by  silver  nitrate,  without 
throwing  down  any  boric  acid.  When  the  liquid  is  now  mixed  with 
excess  of  ammonium  chloride  and  distilled  in  a  current  of  steam,  the 
distillate  contains  an  amount  of  free  ammonia  equivalent  to  the  sodium 
in  the  tetraborate.  From  the  amount  of  soda,  the  quantity  of  boric 
acid  can  readily  be  calculated.  The  results  obtained  by  the  second 
method  agree  fairly  well  with  those  obtained  by  the  first  process. 

L.   DE  K. 

[Note  by  Abstractor.] — ^The  titration  of  boric  acid  by  means  of 
glycerol,  alkali,  and  phenolphthalein  has  been  described  by  Thomson 
(Abstr.,  1894,  ii,  28) ;  30  per  cent,  of  glycerol  by  volume  was  found 
to  be  always  sufficient. 

Estimation  of  Sodium  Carbonate,  Silicate,  and  Borate  in 
Soap.     By  Wm.   Waltke   {Chem.  Zeit.,    1896,  20,   20— 21).— From 
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5  to  10  grams  of  the  soap,  previously  cut  up  small,  is  treated  with 
boiling  alcohol,  and  the  insoluble  portion  is  dissolved  in  hot  water, 
filtered,  evaporated  to  dryness,  and  the  residue  dried  until  the  weight 
is  constant.  In  an  aliquot  part  of  this  residue,  the  carbonic  anhydride 
is  estimated  in  a  Geissler's  apparatus,  and  from  the  result  the  amount 
of  sodium  carbonate  is  calculated.  The  remainder  is  then  treated 
with  hydrochloric  acid  and  the  silica  separated  in  the  usual  manner ; 
in  the  filtrate  from  the  silica,  the  whole  of  the  sodium  is  present  as 
chloride.  This  is  now  estimated  volumetrically,  and  from  the  total 
thus  found,  the  amount  corresponding  with  the  silicate  and  carbonate 
of  sodium  is  subtracted  ;  from  the  difference,  the  amount  of  sodium 
present  as  borate  can  be  calculated. 

When  the  salts  are  present  in  fair  proportions,  the  results  obtained 
by  the  process  are  quite  satisfactory.  L.  de  K. 

New  Method  of  Estimating  Potassium.  By  Paul  Losche 
(Cliem.  Zeit,  1896,  20,  38—39.  Reply  by  H.  Haefcke,  ibid.,  88—89).— 
This  process  is  intended  for  the  analysis  of  crude  potassium  compounds 
containing  an  approximately  known  amount  of  potassium.  Fifty 
grams  of  the  sample  is  boiled  with  150  c.c.  of  water  and  10  c.c.  of 
strong  hydrochloric  acid,  and,  when  cold,  diluted  to  200  c.c. ;  10  c.c.  of 
the  filtrate  is  then  mixed  with  a  sufficiency  of  platinic  chloride 
solution,  evaporated  to  dryness,  and  the  residue  broken  up  and 
repeatedly  extracted  with  96  per  cent,  alcohol  to  remove  any 
sodium  platinochloride.  The  insoluble  matter  is  collected  on  a 
weighed  filter,  dried  at  120°,  and  then  washed  with  a  10  per  cent, 
solution  of  ammonium  chloride  at  30°  to  remove  the  sulphates  ;  the 
ammonium  chloride  in  turn  is  removed  from  the  insoluble  residue  of 
potassium  platinochloride  by  washing  with  alcohol,  and  the  filter  and 
constants  dried  at  120 — 130°.     The  test-analyses  are  satisfactory. 

Haefcke  sharply  criticises  the  process,  and  does  not  hesitate  to 
reject  the  method  as  being  quite  untrustworthy.  L.  de  K. 

Estimation  of  Potassium  at  the  Stassfurt  Works.  By 
Albert  Atterberg  {Chem.  Zeit,  1896,  20,  131.  By  Rudolf  Ruer, 
ihicl.,  270,  and  by  Emil  Bauer,  ibid.,  270). — Atterberg  states  that 
the  chemists  at  the  Stassfurt  potash  works  use  a  process  which  gives 
results  sometimes  2  per  cent,  in  excess  of  the  truth,  and  attributes 
this  to  the  incomplete  washing  of  the  precipitated  platinochloride. 
This  should  not  be  put  on  to  the  filter  until  completely  exhausted  with 
alcohol  in  the  dish,  and  should  be  well  broken  up  with  a  glass  rod. 

Ruer  also  complains  about  the  process  giving  results  which  are  too 
high,  amounting  to  about  ^  a  per  cent.,  and  proposes  to  lower  the 
factor  0-3056  to  0*304  so  as  to  counterbalance  the  error. 

Bauer  prefers  to  avoid  the  weighing  on  a  filter,  and  to  redissolve 
the  precipitate  in  boiling  water.  The  liquid  is  then  evaporated  in  a 
weighed  platinum  dish,  and  the  residue  dried  at  120°.  L.  de  K. 

Estimation  of  Potassium  at  the  Works  at  LeopoldshaU, 
Stassfurt.  ByTiETJENS  and  Apel  {CJiem.  Zeit.,  1896,  20,  202—203). 
— The  authors,  in  reply  to  Atterberg  (preceding  abstracts),  suggest 
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that  the  difference  in  the  percentage  of  potassium  found  may  possibly  be 
due  to  the  samples  having  absorbed  moisture.  L.  de  K. 

Estimation  of  Potassium  as  Potassium  Platinochloride.  By 
Heixrich  Precht  {Chem.  Zeit.,  1896,  20,  209).— A  reply  to  Atterberg 
(preceding  abstracts).  The  author  recommends  treating  the  platino- 
chloride residue  with  commercial  absolute  alcohol  instead  of  spirits  of 
wine  ;  contrary  to  theory,  the  sodium  platinochloride  is  more  readily 
soluble  in  the  former  liquid,  whilst  the  potassium  salt  is  practically 
insoluble.  L.  de  K. 

Analysis  of  Commercial  Copper  by  Electrolysis.  By  A. 
HoLLARD  {Compt.  rend.,  1896,  123,  1003— 1005).— Ten  grams  of  the 
copper  is  placed  in  water  and  15  c.c.  of  concentrated  sulphuric  acid, 
and  40  c.c.  of  nitric  acid  of  36°  B  is  added.  Towards  the  close  of 
the  reaction,  the  liquid  is  gently  heated.  Antimony  sometimes 
separates,  but,  if  the  quantity  is  small,  it  does  not  interfere  with  the 
estimation  of  the  copper ;  if  large,  it  is  separated  by  filtration,  dis- 
solved in  aqua  regia  containing  a  high  proportion  of  nitric  acid, 
evaporated  to  dryness,  dissolved  in  dilute  hydrochloric  acid  containing 
tartaric  acid,  and  added  subsequently  to  the  liquid  from  which  the 
copper  has  been  removed,  and  in  which  the  antimony  is  to  be  estimated. 

The  copper  solution  is  diluted  to  about  350  c.c,  Luckow's  electrodes 
(cone  and  spiral)  are  introduced,  the  base  of  the  spiral  being  about 
6  mm.  below  the  base  of  the  cone,  which  should  be  completely  covered 
by  the  liquid,  and  a  current  of  about  0*3  ampere  is  allowed  to  pass 
until  all  the  copper  is  precipitated.  The  firmly  adherent  deposit  on  the 
cone  contains  the  copper  and  the  silver.  Part,  but  not  all,  of  any  lead 
that  may  be  present  will  be  deposited  on  the  spiral  as  peroxide. 

When  more  or  less  than  10  grams  of  copper  is  taken,  the  best 
quantities  of  sulphuric  and  nitric  acid  respectively  are,  for  1  gram, 
1  c.c.  and  30  c.c. ;  for  3  grams,  6  c.c.  and  33  c.c. ;  for  5  grams,  10  c.c. 
and  35  c.c. ;  for  20  grams,  20  c.c.  and  60  c.c. 

The  estimations  of  the  other  constituents  of  the  copper  will  be 
described  subsequently.  C.  H.  B. 

Nessler's  Reaction  as  a  Test  for  Mercury  or  Iodides.  By 
Georges  Deniges  {Chem.  Zeit.,  1896,  20,  70). — Detection  of  Mercury. 
The  solution,  measuring  about  2  c.c,  is  mixed  with  2  c.c  of  ammonia, 
and  potassium  iodide  is  added  in  quantity  just  sufficient  to  redissolve 
the  precipitate.  On  adding  aqueous  potash,  the  characteristic  brown 
colour  will  appear. 

Detection  of  Iodine. — The  solution  is,  if  necessary,  precipitated  with 
ammonium  sulphide^  and  the  filtrate  boiled  to  expel  the  excess  of  the 
reagent.  Ammonia  and  aqueous  soda  are  first  added  to  it,  and  then  a 
solution  of  mercuric  chloride,  when  the  well-known  coloration  will  be 
produced.  L.  de  K. 

Estimation  of  Mercury  Salts  by  means  of  Sodium  Dioxide. 
By  M.  C.  ScHUYTEN  {Chem.  Zeit.,  1896,  20,  239).— The  process  is  based 
on  the  remarkable  fact  that  sodium  dioxide,  which  possesses  such 
strong  oxidising  properties,  is  yet  capable  of  reducing  mercury  com- 
pounds to  the  metallic  state. 

VOL.  LXXII.  ii.  12 
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The  mercury  compound,  soluble  or  insoluble,  is  mixed  with  a  sufficiency 
of  water  contained  in  a  porcelain  basin  fitted  with  an  inverted  funnel, 
the  stem  of  which  is  bent  at  right  angles.  Sodium  dioxide  is  intro- 
duced in  small  portions  at  a  time,  as  long  as  a  precipitate  is  formed, 
and  after  putting  on  the  funnel  the  whole  is  gently  heated  until  vapours 
begin  to  condense  in  the  neck  of  the  funnel.  When  cold,  the  funnel 
is  rinsed,  and  the  metallic  mercury  is  collected  on  a  weighed  filter, 
and  dried  in  a  desiccator.  The  process  is  not  applicable  to  the  native 
sulphide.  L.  de  K. 

Estimation  of  Thorium  in  Thorite.  By  Ernst  Hintz  and 
Hermann  Weber  {Zeit.  anal.  Chem.,  1897,  36,  27 — 31).— The  separa- 
tion of  thoria  from  the  oxides  of  the  cerium  and  yttrium  metals  is 
based  on  the  solubility  of  thorium  oxalate  in  ammonium  oxalate,  and 
its  reprecipitation  from  this  solution  on  the  addition  of  hydrochloric  acid. 
In  opposition  to  Glaser  (Chem.  Zeit,  1896,20, 6 13), the  authors  find  that 
thorium  oxalate  dissolved  in  a  hot  concentrated  solution  of  ammonium 
oxalate  is  not  precipitated  on  diluting  and  cooling.  The  hydrochloric 
acid  solution  of  1  gram  of  the  substance,  freed  from  silica  by  evapora- 
tion, and  from  heavy  metals  by  hydrogen  sulphide,  is  diluted  to  200  c.c. 
and  precipitated  hot  by  1  gram  of  oxalic  acid.  After  remaining  for  two 
days,  the  precipitate  is  collected,  washed,  and  digested  for  several  hours 
on  the  water  bath  with  60  c.c.  of  a  solution  (saturated  cold)  of  ammo- 
nium oxalate.  The  mixture  is  diluted  to  300  c.c,  and  allowed  to  remain 
cold  for  two  days,  then  filtered,  and  the  filtrate  heated  with  5  c.c.  of 
concentrated  hydrochloric  acid,  whereby  the  thorium  oxalate  is  com- 
pletely precipitated.  The  residue  left  undissolved  by  the  ammonium 
oxalate  is  repeatedly  digested  with  fresh  portions  of  oxalate  solution, 
and  the  filtrates  treated  as  before.  The  thorium  oxalate  is  then  washed 
and  ignited.  It  is,  however,  not  yet  quite  free  from  cerium  and  yttrium. 
It  is  therefore  redissolved,  either  by  boiling  with  hydrochloric  acid  or 
by  fusion  with  potassium  hydrogen  sulphate,  precipitated  with  ammo- 
nia, dissolved  in  hydrochloric  acid,  and,  after  evaporation  to  expel 
excess  of  acid,  its  feebly  acidified  solution  (diluted  to  300  c.c.)  is  boiled 
with  3 — 4  grams  of  thiosulphate.  The  filtrate  is  precipitated  by  am- 
monia, the  washed  precipitate  dissolved  in  hydrochloric  acid,  the 
solution  evaporated,  then  taken  up  with  a  little  water,  and  the  boiling 
solution  treated  with  a  hot  concentrated  solution  of  ammonium  oxalate. 
Water  is  added,  and  the  mixture  allowed  to  remain  long  in  the  cold. 
The  precipitate  consists  of  the  oxalates  of  the  cerium  and  yttrium 
metals,  and  the  weight  of  the  oxides  is  deducted  from  that  of  the  im- 
pure thoria. 

In  some  cases  of  very  impure  thorites,  it  is  necessary  to  ignite  the 
oxalates  left  undissolved  by  ammonium  oxalate,  and,  after  bringing 
them  into  solution  as  chlorides  in  feebly  acidified  water,  to  apply  the  thio- 
sulphate method  for  the  precipitation  of  the  thoria  present ;  but  as  the 
precipitation  of  thoria  by  this  means  is  imperfect,  the  filtrate  also 
requires  to  be  treated  by  the  ammonium  oxalate  separation  method. 
(Compare  Abstr.,  1896,  ii,  677.)  M.  J.  S. 

Use  of  Nitroso-y8-Naphthol  in  Inorganic  Analysis.  By  Egbert 
BuRGASS  {Zeit.  anqw.  Chem.y  1896, 596 — 601). — This  reagent,  first  intro- 


ANALYTICAL   CHEMISTRY  163 

duced  by  von  Knorre  for  the  separation  of  cobalt  and  nickel  (Abstr., 
1893,  ii,  500),  has  been  tried  by  the  author  for  the  separation  of  other 
metals.  He  finds  that  copper,  cobalt,  and  iron  are  completely  precipi- 
tated ;  silver,  tin,  bismuth  but  partially,  and  these  should,  therefore,  be 
removed  before  adding  the  nitrosonaphthol.  Mercury,  nickel,  chro- 
mium, manganese,  lead,  zinc,  aluminium,  cadmium,  magnesium,  calcium, 
beryllium,  antimony,  and  arsenic  remain  in  solution. 

In  presence  of  excess  of  iron,  any  phosphoric  acid  will  also  be  earned 
down  ;  molybdic  or  titanic  acid  interferes  with  the  accurate  estimation 
of  the  cobalt  or  copper.  L.  de  K. 

Assay  of  Chrome  Yellow  and  Chrome  Red.  By  Hugo  Amsel 
(Zeit.  angw.  Chem.,  1896,  613— 618).— The  author  thinks  that,  if  the 
sample  is  free  from  the  carbonates  and  sulphates  of  barium,  calcium,  and 
lead,  it  may  be  passed  as  commercially  pure.  If  a  quantitative  analysis 
has  to  be  made,  the  best  plan  is  to  boil  about  0*5  gram  of  the  compound 
with  a  10  per  cent,  solution  of  aqueous  potash  for  some  time;  hydrochloric 
or  nitric  acid  is  then  added  in  slight  excess,  and  any  insoluble  matter, 
such  as  barium  sulphate,  is  collected  and  weighed. 

The  filtrate  is  mixed  with  excess  of  sodium  carbonate,  and  heated, 
with  addition  of  bromine ;  the  precipitate  contains  calcium  carbonate 
and  lead  carbonate  (the  latter  being  partially  converted  into  dioxide), 
whilst  the  filtrate  contains  sodium  chromate  and  sulphate.  The  details 
present  no  novel  features.  L.  de  K. 

Separation  of  Tungsten  and  Titanium.  By  Ed.  Defacqz 
(Compt.  rend.,  1896,  123,  823— 824).— A  mixture  of  8  parts  of  potas- 
sium nitrate  and  2  parts  of  potassium  carbonate,  heated  at  its  melting 
point,  completely  dissolves  tungstic  anhydride  in  8  or  10  minutes, 
whether  the  anhydride  has  previously  been  strongly  heated  or  not. 
Metallic  tungsten  is  likewise  dissolved.  On  the  other  hand,  the  fused 
mixture  does  not  dissolve  either  titanium  oxide  or  metallic  titanium. 

The  substance  to  be  analysed  is  heated  to  dull  redness  for  20  to  30 
minutes  with  7  to  8  times  its  weight  of  the  mixture  of  nitrate  and  car- 
bonate specified,  and,  after  cooling,  the  product  is  treated  with  water  and 
evaporated  to  dryness.  The  residue  is  first  extracted  with  water  and 
then  washed  with  water  containing  ammonium  nitrate,  in  order  to  pre- 
vent the  titanium  oxide  from  passing  through  the  filter.  The  insoluble 
residue  is  dried,  strongly  heated,  and  afterwards  fused  with  potassium 
hydrogen  sulphate,  the  titanium  being  estimated  in  the  usual  way. 

The  tungsten  in  the  solution  is  precipitated  as  mercurous  tungstate. 

C.  H.  B. 

Commercial  Prussian  Blue.  By  Ernest  J.  Parry  and  John, 
Henry  Coste  {Analyst,  1896,  21,  225— 230).— The  authors  have 
examined  a  large  number  of  samples  of  commercial  Prussian  blue, 
and  tabulated  the  results. 

The  chief  point  in  the  analysis  is  the  estimation  of  the  total  iron, 
and  the  nitrogen  ;  the  latter  by  Kjeldahl's  process.  The  factors  for 
converting  these  into  Prussian  blue  are  respectively  3*03  and  4'4. 
In  properly  manufactured  samples,  the  results  obtained  from  these 
estimations  ought  to  agree,  but  there  may  be  occasionally  either 
excess  of  iron  or  of  nitrogen  in  the  form  of  alkali  or  even  of  aluminium 
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ferrocyanide.  Commercial  blue  may  be  passed  as  sufficiently  pure  if  it 
contains  30  per  cent  of  total  iron  and  20  per  cent,  of  nitrogen. 
When  boiled  with  sulphuric  acid,  it  should  become  colourless  in  a 
few  minutes  without  any  charring.  L.  de  K. 

Analysis  of  "  Cap  Composition."  By  F.  W.  Jones  and  F.  A. 
WiLLCOX  {Chem.  News,  1896, 74,  283). — The  method  is  based  on  the  solu- 
bility of  mercury  fulminate  in  acetone  saturated  with  gaseous  ammonia. 
A  tared  filter  paper  is  placed  in  a  funnel  to  the  neck  of  which  has 
been  fitted  a  piece  of  rubber  tubing  provided  with  a  clip.  The 
paper  is  moistened  with  a  solution  of  ammonia  in  acetone  ;  the  finely- 
powdered  cap  composition  is  weighed  off  directly  on  to  the  filter  paper, 
covered  with  the  solution  of  ammonia  in  acetone,  and  the  whole 
allowed  to  remain  for  3  or  4  hours.  It  is  then  washed  repeatedly  with 
the  same  solution  until  the  washings  give  no  coloration  with  ammo- 
nium sulphide,  and  afterwards  washed  with  acetone  until  the  washings 
give  no  residue  on  evaporation ;  it  is  then  dried,  and  weighed  ;  the  loss 
gives  the  amount  of  mercury  fulminate.  The  paper  and  contents  are 
again  put  in  the  funnel,  washed  with  water  until  free  from  potassium 
chlorate,  dried,  and  weighed  ;  the  further  loss  in  weight  gives  the 
amount  of  potassium  chlorate,  and  by  deducting  the  weight  of  the 
filter  paper  from  the  last  weighing,  the  amount  of  the  antimony  sul- 
phide is  obtained.  D.  A.  L. 

Molybdic  Acid,  a  Reagent  for  Alcohol.  By  C.  Emanuel  Merck 
{Chem.  Zeit.,  1896,  20,  228). — By  means  of  molybdic  acid,  it  is  possible 
to  detect  the  presence  of  0*2  per  cent,  of  methylic  alcohol,  or  0*02 
per  cent,  of  ethylic  alcohol,  in  the  absence,  of  course,  of  any  organic 
matter  capable  of  interfering  with  the  test.  This  is  best  carried  out 
by  dissolving  molybdic  acid  in  sulphuric  acid  at  60°,  and  pouring  the 
hot  solution  gently  into  the  liquid  to  be  tested,  when  a  blue  ring  will 
form  at  the  surface  of  contact.  On  shaking,  the  colour  disappears,  but 
returns  on  adding  more  of  the  reagent. 

L.  de  K. 

Estimation  of  Alcohol  by  Means  of  the  EbnUioscope ;  In- 
fluence of  Extractive  Matters.  By  Franz  Freyer  {Zeit.  angw. 
Chem.,  1896,  654 — 659). — The  principle  of  the  instrument  (of  which 
there  are  several  varieties)  is  based  on  the  difference  between  the 
boiling  point  of  pure  water  and  that  of  the  spirit  to  be  tested  ;  a  table 
is  then  referred  to  for  the  alcoholic  strength  of  the  sample. 

The  author  points  out  that  in  the  presence  of  much  extractive 
matter  the  results  are  untrustworthy,  as  the  alcohol  may  then  be  found 
several  per  cents,  too  high.  A  new  table  allowing  for  extractive  matter 
is  given.  L.  de  K. 

Detection  of  Caramel  in  Wine,  and  its  Possible  Confusion 
■with  Coal-tar  Colours.  By  A.  J.  da  Cruz  Magalhaes  {Comjn.  rend., 
1896,  123,  896 — 897). — A  sample  of  port  wine  examined  by  the 
author  gave  reactions  pointing  to  the  presence  of  a  coal-tar  colouring 
matter,  although  it  was  known  that  only  caramel  made  from  cane- 
sugar  had  been  added.  Further  exeriments  showed  that  caramel  pre- 
pared from  cane-sugar  differs   considerably  from  caramel  made  from 
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glucose,  in  that  it  behaves  with  certain  reagents  exactly  like  a  coal-tar 
colour.  Thus,  when  treated  with  basic  lead  acetate  and  then  shaken 
with  amylic  alcohol,  the  former  caramel  communicated  an  orange-yellow 
colour  to  the  solvent,  whilst  with  the  glucose  caramel  no  coloration 
occurred.  Ether,  when  shaken  with  a  solution  of  the  former,  acquired 
an  orange  yellow  colour,  whilst  with  the  latter  no  colour  was  ex- 
tracted. Mordanted  wool  was  dyed  orange  by  the  former,  yellow  by 
the  latter.  Genuine  wine,  to  which  no  caramel  had  been  added,  did 
not  give  these  reactions.  A.  C.  C. 

Simple  and  Convenient  Extraction  Apparatus  for  the 
Analysis  of  Food  Stuffs.  By  J.  1j.  Beeson  (J.  Amer.  Chein.  Soc, 
1896,  18,  744 — 745). — A  modification  of  the  Johnston  extractor.  The 
extraction  tube,  which  is  rather  short,  has  a  funnel  stopper,  and  is  so 
constructed  that  the  sample  may  be  weighed  and  dried  in  the  same 
before  extraction.  After  placing  the  tube  in  a  Stutzer  tube,  the 
extraction  with  ether,  &c.,  proceeds  as  usual,  the  returning  drops  of 
liquid  being  allowed  to  fall  through  the  funnel  tube  on  to  the  centre  of 
the  sample,  so  as  to  avoid  loss  of  the  latter.  L.  de  K. 

Reformation  of  the  Present  Methods  of  Analysis  of  Food 
Stuffs.  ByF.  Josef  KoNiG  (Landw.  Ver sucks, -Stat.,  1896,48,  81—110). 
— Owing  to  the  probable  difference  in  nutritive  value  of  the  pentosans 
and  hexosans,  it  is  desirable,  if  possible,  to  estimate  separately  the 
amounts  of  these  two  groups  in  food  stuffs. 

Experiments  were  first  made  in  which  rye  grain  and  straw,  and  pea 
corn  and  straw,  were  treated  with  1*25  per  cent,  sulphuric  acid  and 
1*25  per  cent,  caustic  potash.  Both  solutions  dissolved  more  or  less 
of  the  pentosans,  and  even  0*3  per  cent,  potash  dissolved  some,  but  in 
no  case  was  the  solution  complete. 

Superheated  water  dissolved  the  pentosans  in  rye  flour  and  straw 
almost  completely  as  well  as  the  starch.  When,  therefore,  starch  is 
estimated  by  first  dissolving  with  superheated  water  and  subsequent 
inversion,  results  are  obtained  which  are  more  or  less  too  high,  since 
the  dissolved  pentosans  reduce  Fehling's  solution  as  well  as  the  hexoses. 
To  obtain  more  correct  results  for  starch,  it  is  therefore  proposed  (when 
superheated  water  is  employed)  to  ferment  the  inverted  solution  with 
beer-yeast,  and  to  estimate  the  carbonic  anhydride  or  the  alcohol  produced. 
The  method  is,  however,  not  perfect,  owing  to  the  production  of  hexoses 
from  the  cell-membrane.  Pentosans  seem  to  accompany  the  hexosans 
in  all  parts  of  plants.  The  following  amounts  of  pentosans  were  found 
in  starch  from  different  sources:  potato-starch,  1'25  ;  maize-starch, 
2  04  ;  rice-starch,  1*40,  and  wheat-starch,  1'05  per  cent. 

Estimation  of  starch  as  maltose  after  treatment  with  diastase  gave 
results  which  were  too  high,  although  less  of  the  pentosans  was  dis- 
solved than  when  superheated  water  was  employed.  The  fermentation 
method  would  give  better  results. 

The  usual  process  of  food  stuff  analysis  has  two  faults,  the  use 
of  too  dilute  acid  and  the  use  of  too  strong  alkali.  The  acid  is  not 
strong  enough  to  dissolve  all  the  hemicellulose,  whilst  the  alkali  dis- 
solves, besides  fat  and  pro teids,lignin,  which  should  be  either  determined 
along  with  cellulose  or  else  separately.     With  regard  to  alkali,  it  was 
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found  that  0*5  per  cent,  soda  solution  dissolved  almost  the  whole  of 
the  nitrogenous  matter  of  the  food,  leaving  a  residue  of  crude  fibre 
containing  much  the  same  amount  of  nitrogen  as  when  1*25  per  cent, 
potash  was  used.  The  use  of  the  more  dilute  alkali  has  the  advantage 
that  the  lignin  present  is  less  attacked,  and  may  therefore  be  estimated 
separately. 

Experiments  with  different  strengths  of  acid  are  still  in  progress, 
but  the  results  so  far  obtained  indicate  that,  whilst  less  than  12  per 
cent,  hydrochloric  acid  is  insufficient  to  dissolve  the  whole  of  the  pento- 
sans, better  results  may  be  obtained  by  heating  under  pressure  with 
more  dilute  acid.  N.  H.  J.  M. 

Formaldehyde  as  a  Reducing  Agent.  Estimation  of 
Formaldehyde.  By  Bruno  Grutzner  {Arch.  PJiarm.,  1896,  234, 
634 — 640). — To  estimate  potassium  chlorate,  the  aqueous  solution 
(about  2  per  cent.)  may  be  mixed  with  formalin  (35  per  cent,  aqueous 
solution  of  formaldehyde — 5  grams)  nitric  acid  (5  c.c.  ;  strength 
not  namedj  and  excess  of  silver  nitrate  solution.  The  mixture  is 
heated  on  the  water  bath  for  half-an-hour,  and  the  precipitated 
silver  chloride  then  estimated  by  any  of  the  usual  methods. 

Potassium  bromate  may  be  estimated  on  precisely  similar  lines, 
save  that  the  heating  must  be  continued  for  2 — 2J  hours  in  order 
to  complete  the  action.  lodates  are  not  reduced  by  this  method, 
and  perchlorates  only  partially  ;  periodates  are  reduced  to  iodates. 

By  mixing  a  measured  volume  of  a  formalin  solution  with  an 
excess  of  potassium  chlorate,  adding  a  measured  excess  of  N/10  silver 
nitrate  solution,  heating  the  mixture  in  the  water  bath  until  further 
heating  produces  no  turbidity  in  the  clear  liquid  above  the  settled 
precipitate,  and  titrating  the  excess  of  silver  nitrate  solution  with 
potassium  thiocyanate  in  the  usual  manner,  the  strength  of  the 
formalin  solution  may  be  determined.  One  molecule  of  silver  nitrate 
corresponds  with  three  of  formaldehyde.  A.  G.  B. 

Estimation  of  Formaldehyde.  By  Gysbert  Bomijn  {Zeit.  anal.. 
Chem.,  1897,  36,  iS — 24). — Besides  reviewing  the  methods  of  Legler 
(Abstr.,  1883, 1035)  and  of  Brochet  andCambier  (Abstr.,  1895,  i,  325) 
the  author  proposes  two  new  ones,  the  first  depending  on  oxidation  by 
iodine  in  alkaline  solution,  and  the  second  on  the  combination  of  form- 
aldehyde with  potassium  cyanide,  and  he  has  studied  their  suitability 
for  estimating  formaldehyde  both  when  occurring  alone  and  when  mixed 
with  other  substances  of  an  aldehydic  character,  such  as  acetaldehyde, 
acetone,  and  benzaldehyde.  A  solution  of  formalin  was  used  for  the 
experiments.  With  the  pure  substance,  all  four  methods  gave  prac- 
tically identical  results  (37*38 — 37*9  percent.),  but  owing  to  the  want 
of  sensitiveness  of  litmus  in  solutions  containing  hexamethylenetetra- 
mine,  Legler's  method  requires  the  use  of  much  stronger  solutions  than 
the  other  three,  and  is  altogether  of  inferior  accuracy. 

The  operations  in  the  new  methods  are  as  follows.  To  a  quantity 
of  the  solution  containing  about  15  milligrams  of  formaldehyde,  there 
is  added  25  c.c.  of  a  N/10  iodine  solution,  and  so  much  strong  soda 
solution  that  the  mixture  becomes  pale  yellow.  After  10  minutes,  a 
small  excess  of  hydrochloric  acid  is  added,  and  the  free  iodine  is  titrated 
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with  thiosulphate.  Two  atoms  of  iodine  are  consumed  by  1  molecule 
of  formaldehyde.  With  the  pure  substance,  the  results  are  perfectly 
concordant,  and  the  great  convenience  of  the  method  renders  it  the 
most  advantageous  of  the  four.  It  cannot,  however,  be  used  in  the 
presence  of  the  other  aldehydes,  and  in  the  case  of  acetone,  which,  as 
shown  by  Kramer  and  Messinger,  forms  iodoform  with  quantitative 
completeness,  the  two  substances  are  estimated  jointly. 

The  reaction  with  potassium  cyanide  consists  in  the  combination  of 
the  two  substances  in  molecular  proportion.  Somewhat  more  than 
this  amount  of  cyanide  (in  a  solution  containing  about  6  grams  per 
litre)  is  therefore  added,  and  the  mixture  is  poured  into  an  excess  of 
a  N/10  solution  of  silver  nitrate  containing  so  much  free  nitric  acid  that 
the  mixture  remains  acid.  The  excess  of  cyanide  separates  as  silver 
cyanide,  and  the  unprecipitated  silver  is  titrated  with  ammonium 
thiocyanate  (Volhard's  process).  In  the  presence  of  acetaldehyde,  the 
aldehydecyanide  mixture  must  be  immediately  added  to  the  silver  nitrate 
or  the  results  obtained  will  be  too  high,  but  acetone  and  benzaldehyde 
are  without  influence,  even  if  half-an-hour  elapses  at  this  stage.  Legler's 
method  seems  not  to  be  affected  by  the  presence  of  the  above  three  foreign 
substances,  but  the  hydroxylamine  method  cannot  be  used  in  pre- 
sence of  any  of  them.  M.  J.  S. 

Polarimetric  Estimation  of  Tartaric  Acid.  By  Albert 
CoLsoN  {Bull.  Chim.  Soc.  [  3  ],  16, 158). — The  author  experimented  with 
solutions  of  tartaric  acid  of  different  strengths,  made  just  alkaline  with 
ethylenediamine.  In  the  absence  of  impurities,  and  for  solutions 
containing  not  more  than  100  grams  of  tartaric  acid  per  litre,  the  con- 
centration could  be  directly  determined  from  the  observed  rotation. 
In  the  presence  of  a  substance  such  as  citric  acid,  it  was  found  that 
an  error  was  introduced  which  increased  with  the  amount  of  the 
second  substance  present.  The  observations  could,  however,  be 
corrected  by  means  of  an  empirical  equation  involving  the  density  of 
a  solution  containing  the  same  amount  of  ethylenediamine  tartarate, 
and  the  density  of  the  solution  under  observation.  M.  W.  T. 

Estimation  of  Fat  in  Milk.  By  Heinrich  Fresenius  (Zeit.  anal. 
■C/iem.,  1897,  36,  31 — 32). — The  author,  having  made  numerous  com- 
parisons of  the  methods  of  Gerber  and  Babcock  (Abstr.,  1891,  508)  with 
the  gravimetric  process  of  extracting  the  milk,  previously  dried  on  sand, 
by  ether,  and  weighing  the  residue  obtained  from  the  ethereal  extract, 
iinds  that  the  results  of  the  three  methods  agree  satisfactorily.  Gerber's 
process  consists  in  mixing  10  c.c.  of  sulphuric  acid  (sp.  gr.  1*82 — 1*83) 
with  1  c.c.  of  amylic  alcohol  and  adding  11  c.c.  of  the  milk.  The  flask  is 
then  closed  by  a  caoutchouc  stopper,  well  shaken,  and  then  revolved 
for  3  minutes  in  Gerber's  centrifugal  machine.  The  fat  collects  in  a 
graduated  portion  of  the  special-shaped  vessel,  and  the  reading  gives 
the  percentage  at  once.  M.  J.  S. 

Method  of  Establishing  the  Purity  of  Butter  by  Deter- 
mining the  Specific  Gravity.  By  Raoul  Brulle  {Bied.  Centr., 
1896,  26,  638  ;  from  Milchzeit,  1896,  297,  and  Jbwrw.  Agric.,  7  March, 
1896). — The  failure  of  sp.  gr.  determinations  of  butter  fat  as  a  means 
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of  ascertaining  the  purity  of  butter,  is  attributed  to  the  presence  o 
water,  colouring  matter,  &c.  The  following  method  is  recommended 
for  obtaining  the  fat  in  a  pure  state.  The  butter  (100 — 500  grams)  is 
melted,  the  fat  separated  as  far  as  possible,  violently  shaken  for  some 
minutes  with  finely  powdered  calcium  chloride  (5 — 6  per  cent.)  and 
powdered  animal  charcoal  (4  per  cent.),  and  filtered.  The  fat,  which 
is  now  colourless  and  quite  dry,  has  a  sp.  gr.  of  0*8655  at  100°,  whilst 
oleomargarin  has  a  sp.  gr.  =0*8600,  and  the  addition  of  10  per  cent, 
of  margarin  lowers  the  sp.  gr.  of  butter  fat  by  0*00055. 

K  H.  J.  M. 

Separation  of  Trimethylamine  from  Ammonia.  By  Hermann 
Fleck  {J.  Amer.  Chem.  Soc,  1896,  18,  670— 672).— The  mixed  hydro- 
chlorides are  repeatedly  extracted  with  boiling  absolute  alcohol,  which 
is  then  distilled  off  in  a  750  c.c.  distilling  flask.  Excess  of  aqueous  soda 
is  added  to  the  residue,  and  the  gases  given  off  on  boiling  are  passed  into 
a  large  volume  of  water;  litmus  is  added,  and  the  liquid  is  neutra- 
lised exactly  with  dilute  sulphuric  acid.  The  whole  is  now  evaporated 
to  dryness,  and  the  residue  extracted  with  1  litre  of  cold,  absolute 
alcohol,  which  dissolves  the  trimethylamine  sulphate,  leaving  the 
ammonium  compound  undissolved.  The  alcohol  is  distilled  off,  and  the 
residue  transferred  to  a  weighed  dish  and  dried  until  the  weight  is 
constant.  L.  de  K. 

Colour  Reactions  of  Brucine  ;  Detection  of  Nitrites  in 
Presence  of  Sulphites.  By  P.  Pichard  ifiomi:)t.  rend.,  1896,  123, 
590 — 592). — Brucine  in  presence  of  hydrochloric  acid  and  a  trace  of  a 
nitrite  yields,  in  5  minutes  or  less,  a  vermilion  red  coloration 
which  changes  to  pale  yellow ;  this  reaction  is  capable  of  detecting 
1  part  of  nitrous  acid  in  640,000  parts  of  water.  A  nitrate  under 
the  same  conditions  gives  no  coloration.  Chlorine  and  hypochlorous 
acid  give  no  coloration  with  free  brucine,  but  an  intense  vermilion 
coloration  with  the  nitrate,  chloride,  acetate,  and  sulphate,  especially 
the  latter. 

The  presence  of  sulphites  or  sulphurous  acid  very  materially  reduces 
the  sensitiveness  and  accuracy  of  the  ordinary  reactions  for  the 
detection  and  estimation  of  nitrous  acid,  and  hence  they  cannot  well 
be  applied  to  soils  which  have  been  treated  with  calcium  sulphate, 
and  may  in  consequence  contain  lower  sulphur  compounds ;  this 
applies  also,  of  course,  to  water  that  has  percolated  through  such 
soils.  On  the  other  hand,  the  presence  of  1  part  of  sulphurous  acid 
in  2060  parts  of  water  reduces  the  sensitiveness  of  the  brucine  test 
only  to  one-half,  so  that  1  part  of  nitrous  acid  in  329,000  parts  of 
water  can  still  be  detected.  This  reaction  should  be  used  for  the 
detection  of  nitrites  in  soils  or  drainage  waters  which  may  also  contain 
sulphites.  In  either  case,  sulphides  must  first  be  removed  if  they  are 
present ;  this  is  best  done  by  agitating  the  solution  with  finely  divided 
lead  sulphate.  C.  H.  B. 

Testing  Quinine  Sulphate.     By  Melchior  Kubli  {Arch.  Pharm.y 
1896,  234,  570— 585).— A  reply  to  0.  Hesse  (Abstr.,  1896,  ii,  550). 

A.  G.  B. 
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Optical  Activity  of  Aspartic  Acid  in  Aqueous  Solutions.  By 
Ellen  P.  Cook  {Bei\,  1897,  30,  294— 297).— It  is  well  known  that 
aspartic  acid  is  dextrorotatory  in  all  solutions  to  which  acids  have  been 
added,  but  l^evorotatory  in  those  which  contain  alkalis.  Investigators, 
however,  differ  as  to  the  rotation  of  aqueous  solutions  of  the  pure  acid. 
The  author  finds  that  a  solution  of  the  acid  containing  1  -872  parts  of 
aspartic  acid  in  100  is  dextrorotatory  below  75°,  but  Isevorotatory  above 
that  temperature.  The  addition  of  a  single  drop  of  aqueous  caustic  soda 
renders  the  solution  Isevorotatory,  even  at  20°. 

The  following  are  the  values  obtained. 

Grams  of  Aspartic  Acid  Specific  Rotation. 

in  100  c.c.  of  Solution.  Temp.  [ajp. 

0-531                     20°  +4-36 

1-880                     32  +3-78 

1-875                    40  +3-04 

1-873                    50  +1-55 

1-857                    60  +1-22 

1-838                     75  0 

1-835                    77  -0-61 

1-830                    80  -0-76 

1-825                    90  -1-86 

A.  H. 

Selenic  Anhydride.  By  Rene  Metzner  {Compt.  rend.,  1896, 
123,  1061 — 1063). — In  a  previous  paper  (this  vol.,  ii,  132),  the  author 
has  shown  that  the  heats  of  combination  of  hydrogen  selenate  with 
one  molecule  of  water  (  +  9-1  Cal.)  and  of  dissolution  of  the  same  acid 
(+16-8  Cal.)  were  approximately  equal  to  the  corresponding  numbers 
for  hydrogen  sulphate.  Assuming  that  the  analogy  holds  good  for  the 
heats  of  combination  of  the  anhydrides  with  one  molecule  of  water,  this 
number  would  be  +19-6  Cal.  for  selenic  acid,  from  which  +42-1  Cal. 
is  deduced  as  the  heat  of  formation  of  selenic  anhydride,  a  number  which 
is  smaller  than  the  heat  of  formation  of  selenious  anhydride  from  its 
elements.  The  endothermic  nature  of  the  formation  of  selenic  anhy- 
dride from  selenious  anhydride  and  oxygen  explains  the  failure  of  the 
attempts  made  hitherto  to  isolate  it,  as  well  as  the  ready  formation  of 
selenious  anhydride  and  oxygen,  when  hydrogen  selenate  is  heated  with 
phosphoric  anhydride  under  reduced  pressure  at  210 — 220°.  This  is  also 
confirmed  by  a  comparison  of  the  two  following  thermic  equations. 
SeOg  +  0  +  H.,0  =  H2Se04  liq.  +  3-06  Cal. 
S0o  +  0  +  H;0  =  H,S04     „        +56-4    „ 

A.  C.  C. 

Automatic    Cut-off  of     Gas    on    Stoppage    of  the    Water 
Supply.   By  Hugo  Michaelis  {Ber.,  1897,  30,  282— 284).— The  author 
VOL.  Lxxii.  ii.  13 
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describes  a  simple  apparatus  by  means  of  which  the  gas  supply  to  burners 
which  are  employed  for  heating  water  baths,  &c.,  maybe  automatically 
shut  off  when  the  water  supply  is  by  any  accident  stopped.  A  tap  is  in- 
serted in  the  gas  supply  pipe,  and  is  attached  to  a  balanced  lever,  one 
arm  of  which  carries  a  funnel  through  which  the  water  supply  has  to 
pass.  So  long  as  this  funnel  is  full,  or  overflowing,  the  lever  remains 
horizontal  and  the  gas  tap  is  open,  but  as  soon  as  the  water  supply  ceases, 
the  funnel  empties  itself  through  a  small  hole  at  the  apex,  the  counter- 
poise falls,  and  the  gas  tap  is  closed.  A.  H. 

Apparatus  for  Filtering  and  Drying  Substances  Unstable 
in  presence  of  Air.  By  Tassilly  {Bull.  Soc.  Chim.,  1896,  [3],  15, 
274 — 275). — The  apparatus  consists  mainly  of  two  filtering  funnels, 
ground  to  fit  tightly  one  on  the  other.  Hydrogen,  or  some  other  in- 
active gas,  is  passed  into  the  apparatus  through  the  tube  of  the  top 
funnel.  M.  W.  T. 
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Structural  Isomerism  in  Inorganic  Compounds.  By 
Alexander  P.  Sabaneeff  [Ber.,  1897,30,  285 — 287). — Hydroxylamine 
hyiyophosphite,  NHgOjHgPOg  can  be  obtained  by  the  action  of  hydroxyl- 
amine sulphate  on  barium  hypophosphite  in  an  atmosphere  of  carbonic 
anhydride.  Decomposition  occurs  when  the  solution  is  heated  on  the 
water  bath,  but,  on  spontaneous  evaporation,  needle-shaped  crystals  of 
the  salt  are  deposited.  It  is  hygroscopic,  and  melts  at  about  92°,  oc- 
casionally exploding  when  heated.  In  dilute  solution,  it  appears  to  be 
largely  dissociated  into  its  ions.  This  salt  is  isomeric  (metameric)  with 
ammonium  dihydrogen  phosphite  (Amat,  Abstr.,  1888,  107),  which 
melts  at  123°  and  forms  monosymmetric  crystals. 

The  author  claims  this  as  the  first  well-defined  instance  of  structural 
isomerism  among  inorganic  compounds,  and  proposes  to  further  in- 
vestigate the  metameric  salts  of  the  nitrogen  bases.  A.  H, 

Note. — The  isomeric  sodium  potassium  sulphites  (Rohrig,  J.pr.  Gliem., 
[2],  37,  217)  and  thiosulphates  (Schwicker,  Abstr.,  1889,  942)  are  also 
instances  of  structurally  isomeric  inorganic  compounds.  A.  H. 

Combustion  of  Coal  Gas  in  Gas  Engines.  By  Fritz  Haber 
and  A.  Weber  {Ber.,  1897,  30,  145— 151).— The  authors  have  ex- 
amined the  spent  gases  obtained  from  two  varieties  of  gas  engine. 
When  working  at  full  pressure,  no  appreciable  amount  of  inflammable 
gas  escapes,  the  product  consisting,  for  the  most  part,  of  carbonic  an- 
hydride ;  at  half -pressure,  however,  a  considerable  amount  of  an  in- 
flammable gas  is  evolved,  consisting  largely  of  carbonic  oxide. 

J.  F.  T. 

The  Artificial  Colouring  of  Crystals  of  the  Haloid  Salts  of 
the  Alkali  Metals  by  means  of  Sodium  and  Potassium  vapour. 
By  Fritz  Giesel.    {Ber.,  1897, 30,  156— 158).— The  similarity  between 
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the  colour  of  blue  rock  salt  and  that  produced  by  the  action  of  the 
cathode  rays  on  crystals  of  sodium  chloride,  seemed  to  suggest  the 
possibility  of  colouring  these  crystals  by  purely  chemical  means  and 
this  is,  in  fact,  readily  effected  by  heating  them  in  a  closed  tube  with 
sodium  or  potassium  vapour,  the  colour  produced  being  independent  of 
the  metal  used. 

Under  these  conditions,  potassium  bromide  and  iodide  are  coloured 
deep  blue  ;  potassium  chloride,  dark  heliotrope,  and  sodium  chloride, 
yellow  to  brown,  the  colour  appearing  to  pervade  the  whole  crystal 
and  not  merely  to  reside  on  the  surface ;  it  is  stable  in  the  air,  and 
even  in  water  is  retained  as  long  as  the  crystal  remains  undissolved, 
the  solution,  however,  is  colourless,  and  a  colourless  salt  is  obtained 
on  evaporating  it.     At  high  temperatures,  the  colour  is  discharged. 

The  behaviour  of  the  yellowish-brown  sodium  chloride  is  remark- 
able. On  heating,  the  colour  passes  gradually  from  yellow  through 
red  to  bluish  violet,  ultimately  becoming  colourless,  but  any  shade  of 
colour  can  be  retained  by  cooling  at  the  moment  of  its  production.  It 
is  possible,  therefore,  to  obtain  a  blue  shade  identical  with  that  of  the 
naturally  occurring  blue  rock  salt. 

The  blue  colour  of  sodium  chloride  crystals  obtained  by  the  action  of 
the  cathode  rays,  and  also  that  of  blue  rock  salt,  can  be  changed  into 
yellow  or  red  under  the  same  conditions,  the  only  difference  being  that, 
in  the  latter,  a  red  fluorescence  is  always  apparent.  J.  F.  T. 

Metallic  Precipitation.  By  Jean  B.  Senderens  {Bull.  Soc.  Chim.^ 
1896,  [  4  ],  15,  208—221.  Compare  Abstr.,  1896,  ii,  106).— The  author 
shows  experimentally  that  when  one  metal  is  precipitated  from  a  solu- 
tion of  its  nitrate  by  another  metal,  the  amount  of  the  second  metal 
which  goes  into  solution  is  more  than  can  be  accounted  for  by  the  re- 
action R'X^^s)-  +  ^^"  =  ^"(^Os),  +  R". 

In  the  case  of  copper  or  cobalt  in  contact  with  solutions  of  silver 
nitrate,  the  excess  is  very  slight,  and  becomes  negligable  when  air 
is  excluded  from  the  apparatus  during  the  experiment.  In  most  cases, 
however,  the  metal  becomes  oxidised  at  the  expense  of  the  nitric  acid 
present,  forming  a  hydroxide  or  basic  nitrate.  M.  W.  T. 

Nickelo-nickelic  Hydroxide.  By  William  L.  Dudley  {J. 
Amer.  Chem.  Soc,  1896,  18,  901— 903).— Nickelo-nickelic  hydroxide, 
Ki304,2H20,  is  obtained  by  fusing  sodium  peroxide  with  metallic  nickel 
in  a  nickel  crucible,  at  a  cherry-red  heat.  The  action  is  nearly  complete 
at  the  end  of  an  hour  ;  when  cold,  the  mass  is  extracted  with  water,  and 
the  crystals  which  remain  are  washed  several  times  with  boiling  water. 
The  last  traces  of  alkali  are  only  removed  after  some  50  hours'  washing 
with  water  in  a  Soxhlet  extraction  apparatus.  Metallic  nickel  may  be 
removed  by  means  of  a  magnet.  It  is  uncertain  whether  the  water  is 
derived  from  sodium  hydroxide  in  the  sodium  peroxide,  or  is  taken  up 
during  the  extraction  with  water.  The  crystals  are  lustrous,  and  almost 
black,  with  a  slight  brownish-bronze  hue.  They  are  soft,  and  dissolve  in 
acids,  forming  nickelous  salts.  Water  and  alkalis  have  no  action.  The 
sp.  gr.  of  the  compound  is  3-4115  at  32°.  When  heated  to  140°,  it  begins 
to  lose  weight;  at  240°  the  weight  remains  constant ;  but  at  a  red  heat 
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further  loss  is  sustained,  and  nickelous  oxide  is  formed.  The  compound 
made  in  an  ordinary  nickel  crucible  usually  contains  a  small  amount 
of  cobalt.  J.  J.  S. 

Sulphides  of  Cobalt  and  Nickel.  By  Gabriel  Chesneau  {Compt. 
rend.,  1896,  123,  1068—1071.  Compare  Abstr.,  1895,  ii,  228,  247).— 
When  sodium  monosulphide  is  added  to  a  solution  of  cobaltous  chloride, 
the  precipitated  sulphide  is  completely  insoluble  in  an  excess  of  the  pre- 
cipitant. If,  however,  a  solution  of  the  monosulphide  saturated  with 
sulphur  at  the  ordinary  temperature  (containing  about  3 '7  eq.  of  sulphur 
for  1  eq.  of  sodium)  is  employed,  a  black  precipitate  is  obtained,  which, 
although  quite  insoluble  in  sodium  monosulphide,  dissolves  in  the  poly- 
sulphide  solution  to  the  extent  of  6  grams  of  cobalt  per  litre  at  the 
ordinary  temperature.  In  sodium  polysulphide  solutions  which  are  not 
saturated  with  sulphur,  the  solubility  of  the  cobalt  sulphide  very  rapidly 
diminishes.  Cobaltous  sulphide  itself  only  dissolves  in  the  polysulphide 
solution  to  the  extent  of  0'35  gram  of  cobalt  per  litre,  the  greater  solu- 
bility of  the  above-mentioned  precipitate  being  due  to  the  fact  that  it 
consists  of  a  persulphide  of  cobalt  probably  having  the  formula  CogSy. 
On  evaporating  the  solution  of  cobalt  persulphide  in  sodium  polysulphide 
in  a  vacuum,  black,  crystalline  plates  separate,  which  are  deliquescent 
and  soluble  in  water  and  absolute  alcohol,  but  which  were  not  analysed. 

When  sodium  polysulphide  is  added  to  a  solution  of  a  nickel  salt,  a 
black  persulphide  is  obtained,  apparently  corresponding  with  the  cobalt 
compound  ;  this,  however,  differs  from  it  in  being  appreciably  soluble 
in  the  monosulphide  and  practically  insoluble  in  the  polysulphide  solu- 
tion. A.  C.  C. 

Sulphochromic  Acid,  a  New  Acid  containing  Chromium. 
By  Albert  Recoura  {Bull.  Soc.  Chim.,  1896,  [3],  15,  315— 321).— Com- 
pounds of  chromium  sulphate  with  1,  2,  or  3  molecules  of  sulphuric 
acid  have  already  been  described  (Abstr.,  1893,  ii,  470).  By  evapo- 
rating a  solution  containing  1  molecule  of  chromium  sulphate  to  3, 
4,  or  5  molecules  of  sulphuric  acid,  and  heating  the  product  for  a 
day  or  two  at  115°,  the  following  substances  separated  in  crystals — 
Cr2(S04)3,  4H2SO4,  Cro(S0,)3,  5H2SO4,  Ov.^{^0^).,  6H2SO4.  (Compare 
Abstr.,  1893,  ii,  528.)  On  heating  the  solutions  of  these  substances  in 
water,  or  leaving  them  for  some  days,  they  deposit  a  flocculent  pre- 
cipitate of  a  greenish  colour  ;  the  addition  also  of  a  salt  of  any  metal, 
even  of  sodium  or  potassium,  to  thie  original  solution,  produces  a  pre- 
cipitate. 

As,  from  their  properties,  the  three  compounds  appeared  to  contain 
the  same  central  group,  the  compound  Cr2(S04)3, 411080^  was  taken  for 
investigation.  On  adding  a  molecular  equivalent  of  cupric  chloride  to  a 
solution  containing  a  known  quantity  of  this  compound,  a  whitish- 
green  precipitate  was  formed  having  the  composition  Cr20;5,CuO,4S03,but 
evidently  differing  from  copper  chromium  sulphate,  which  is  a  soluble 
salt.  The  compound,  when  boiled  with  8  equivalents  of  sodium  hydroxide, 
gave  sodium  sulphate  and  copper  cbromite,  Cr203,  CuO.  This  may  be 
taken  as  indicating  that,  in  the  compound  Cro03,CuO,4S03,  the  copper  is 
directly  united  to  the  chromium,  and  not  to  the  SO3  group.    As  to  the 
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manner  in  which  the  remaining  molecules  of  sulphuric  acid,  which  are 
left  in  solution  on  addinga  metallic  salt  to  a  solution  of  Cr2(S02)3,4H2S04 
are  combiued,  nothing  has  been  ascertained. 

Potassium  salts  behave  in  the  same  manner  as  copper  salts,  forming 
a  compound  CrgOojK 90,4803.  To  these  compounds  the  author  has  given 
the  name  sulphochromites. 

Sulphochromic  acid  (compare  Abstr.,  1896,  ii,  27). — When  heated  to 
140 — 150°,  the  compound  Cr2(SO^)3,4H2S04  loses  3  molecules  of  sul- 
phuric acid,  and  sulphochromic  acid,  (S03)4Cr202(OH)2,  is  formed;  this  is 
a  grey,  amorphous  substance,  soluble  in  water,  and  giving  a  precipitate 
(S03)4,Cr203,OM"  with  metallic  salts.  Its  heat  of  neutralisation  is  higher 
than  that  of  sulphuric  acid, 
(S04)4Cr202(OH).,  diss.  +  Na^SO^  diss.  =  (S04)4Cr202(ONa).,  diss. 

+  H2S04diss ". +51  Cal., 

the  presence  of  the  SOo  groups  in  the  compound  having  a  powerful 
influence  on  the  nature  of  the  hydroxy  1  groups. 

The  paper  concludes  with  a  note  on  the  isomerism  of  the  sulphochro- 
mites and  the  compounds  derived  from  hydrogen  chromium  sulphate, 
and  a  short  note  on  the  preparation  of  chromites.  M.  W.  T. 

The  Silicotungstates.  By  Gregoire  N.  "Wyruboff  (Bull.  tSoc. 
franc,  min.,  1896,  19,  219—354). — The  fact  that  valuable  information 
of  a  purely  chemical  nature,  as  opposed  to  information  of  a  physico- 
chemical  character,  respecting  the  valency  of  the  metals  can  be  ob- 
tained by  a  study  of  the  crystallographical  properties  of  their  salts, 
has  led  the  author  to  make  an  exhaustive  examination  of  the  silico- 
tungstates. In  order  to  determine  the  valency  of  a  metal,  crystallo- 
graphical evidence  of  a  positive  kind  must  be  obtained  ;  it  is  not 
legitimate  to  conclude  that  a  metallic  oxide  is  not  a  sesquioxide  be- 
cause its  sulphate  does  not  form  an  alum  with  the  alkali  sulphates, 
neither  is  cadmium  to  be  regarded  as  not  a  member  of  the  magnesium 
group  because  its  sulphate  yields  none  of  the  hydrates  characteristic 
of  the  group  ;  and  since  the  author  has  found  that  the  metals  display 
their  distinctive  properties  most  fully  in  their  more  complex  compounds, 
he  has  studied  the  salts  of  silicotungstic  acid,  which  have  high 
molecular  weights,  crystallise  well,  and  are  very  stable,  in  order  to 
extend  our  knowledge  of  valency. 

Silicotungstic  acid  is  best  prepared  from  commercial  sodium  tung- 
state  by  a  modification  of  Marignac's  process  {Ann.  chim.  phys.,  1864, 
[  4  ],  3,  5) ;  nitric  acid  is  added  to  the  concentrated  aqueous  solution  of 
the  salt  until  the  precipitate  first  formed  is  just  dissolved,  and  after 
adding  excess  of  gelatinous  silica,  the  liquid  is  heated,  being  kept 
acid  by  occasionally  adding  nitric  acid,  until  a  test  sample  is  no  longer 
precipitated  by  hydrochloric  or  nitric  acid  ;  if  the  heating  be  too 
prolonged,  silicodecitungstic  acid  is  formed.  After  filtration,  mercurous 
nitrate,  free  from  mercuric  salt,  is  added,  and  the  precipitate  is  washed 
by  decantation  and  decomposed  by  hot  hydrochloric  acid  ;  the  filtered 
solution  yields  pure  silicotungstic  acid  on  evaporating  to  dryness. 

Marignac  considered  silicotungstic  acid  to  be  octobasic,  having  the 
composition  12W03,Si02,4H20,  because  of  its  behaviour  towards  car- 
bonates ;  the  author  finds,  however,  that  its  salts  containing  2B2O  only 
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decompose' the  carbonates  of  the  alkalis,  alkaline  earths,  and  magnesium, 
and  also  that,  until  the  acid  attains  the  composition  12W03,Si02,2H20 
or  H^WjoSiO^Q  (at  370°)  it  preserves  all  its  properties ;  the  acid  must 
therefore  have  the  latter  composition  and  be  tetrabasic.  It  decomposes 
nitrates  and  chlorides,  and  is  only  partially  decomposed  by  prolonged 
boiling  with  sulphuric  acid,  it  is,  however,  very  readily  oxidised  by  proto- 
salts;  it  forms  salts  with  all  the  uni-,  bi-,  and  tri-valent  metals,  but  not 
with  the  tetrad  metals.  The  normal  and  acid  salts  usually  crystallise  well 
and  are  extremely  soluble  in  water,  alcohol  or  ether,  forming  with  the 
last  two  solvents  stable  compounds  which  have  not  yet  been  examined. 

Silicotungstic  acid  crystallises  below  40°  in  large,  efflorescent 
tetragonal  octahedra  [a:c  =  l  :  1  -0117]  of  the  composition  H^WjgSiO^Q  + 
SIH^O ;  this  hydrate  is  analogous  in  composition  to  the  cubic  silico- 
tungstates  of  the  trivalent  metals,  and  morphotropically  closely  re- 
lated to  them  in  that  it  is  very  nearly  cubic  and  almost  isotropic. 
Above  40°,  or  from  a  hydrochloric  or  nitric  acid  solution,  rhombo- 
hedral  crystals  [«:c-=l  :  2-4719]  of  a  hydrate  containing  24HoO  are 
obtained ;  they  are  isomorphous  with  the  silicotungstates  of  the 
alkaline  earths  containing  24H2O. 

The  silicotungstates  of  the  univalent  metals  are  not  isomorphous 
amongst  themselves,  but  differ  in  degree  of  hydration  and  other 
properties ;  the  solubility  both  of  the  normal,  acid,  and  basic  salts 
diminishes  rapidly  as  the  atomic  weight  of  the  metal  increases.  The 
hydrates  of  the  three  classes  of  salts  contain  less  water  than  the  salts 
of  the  bi-  or  tri-valent  metals  ;  the  silicotungstates  of  the  univalent 
metals  never  crystallise  with  more  than  2OH2O,  those  of  the  alkaline 
earths  never  crystallise  with  more  than  24H2O,  those  of  the  mag- 
nesium group  never  combine  with  more  than  27H2O,  whilst  the  silico- 
tungstates of  the  trivalent  metals  do  not  crystallise  with  more  than 
SlHgO.  It  is  consequently  concluded  that,  if  an  oxide  E.0  having  a 
molecular  weight  greater  than  100  forms  sparingly  soluble  silicotung- 
states containing  not  more  than  2OH2O,  the  metal  is  univalent. 

Ammonium  forms  two  colourless,  amorphous  silicotungstates  of  the 
composition  (NH4)4Wi2Si04o -h  8H2O  and  (NH,)4Wi2Si04o,4NH4-OH-H 
I4H2O,  but  yields  no  acid  salt.  The  minutely  crystalline  basic  sodium 
salt  J  dried  at  100°,  has  the  composition  Na4Wj2Si04Q,4NaHO  +  5H20. 
The  normal  salt,  Na4Wj2Si04Q  +  2OH2O,  is  dimorphous,  crystallising  in 
a  stable  anorthic  form  [«  :5  :c=:  1-0320  : 1  :0-9092.  a  =  94°2'.  /?  = 
93°32'.  y  =  88°21]  and  in  an  unstable  anorthic  form  [a:b:c  = 
0-8056:1:1-1221.  a  =  93°14'.  ;8=103°29'.  7  =  88°3'];  it  readily 
changes  into  a  third  anorthic  hydrate  containing  14:li.fi  [a:b  :c  = 
1-6083  : 1  :  0-5542.  a  =  90°52'.  /S  =  95°22'.  y  =  83°34'],  which  also 
crystallises  at  35°.  Above  40°,  or  in  presence  of  hydrochloric  or 
nitric  acid,  an  anorthic  hydrate  of  the  composition  Na4Wj2Si04Q -h 
I3H2O  crystallises  [«:  6:  0  =  1-0932:1:0-9102.  a  =  88°51'.  ;8  =  95°18'. 
y  =  86°37'.]  On  crystallising  the  salt  from  a  feebly  acid  solution  at 
25 — 30°,  beautiful  anorthic  plates  of  the  composition  Na.,H2Wj.,Si04Q  + 
I6H2O aredeposited  [a:b:c  =  1-0748  : 1  :  0-9521.  a=  1-0748  : 1  rO-9521. 
a  =  89°6'.  /3  =  95°50'.  y  =  85°17'].  The  double  salt  of  the  composi- 
tion 3]SrajW^.,SiOjo,4NaNO.,  +  45HoO  is  also  anorthic  [a:b:c  = 
1-0057  : 1  :  0-8562.     a  =  89°35.     /3  =  90°20'.     y  =  9r6']. 
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The  double  potassium  salt,  K4Wj2Si04Q,4KHO  +  I2H2O,  is  soluble  in 
10  parts  of  water  at  18°  and  is  only  indistinctly  crystalline.  The 
hexagonal  [a  :  c  =  1  :  0-5500]  hydrate,  K4Wi2Si04o  +  I8H2O,  loses  I2H2O 
in  the  air  and  becomes  anhydrous  at  105°;  the  crystals  are  circularly 
polarising  and  are  always  dextrorotatory,  ao=14°4'.  A  nitric  acid 
solution  at  temperatures  above  30°,  deposits  a  monosymmetric 
[a:6:c=l-4715:l:l-9939.  )8=77°6']  hydrate,  K^W^^^iO^^  +  lbUfi 
and  a  sulphuric  acid  solution  at  30 — 34°  deposits  a  monosymmetric 
[a  :  5  :  c  =  1-2148  : 1  :  0-8489.  ^  =  77°44']  double  salt  of  the  composi- 
tion K4Wi2SiO40,K2H2Wi2SiO40  +  29H2O. 

The  acid  rubidium  salt,  ilb4Wi2SiO40,Jlb2H2Wj2SiO40  +  22H2O  is  ob- 
tained as  an  amorphous,  white  powder,  and  on  treating  it  with  nitric 
acid  and  washing  with  water  an  amorphous  salt,  'Rh.2il2^-^^2^iO^Q  + 
5 H2O  is  obtained.  The  thallium  salt,  Tl^HoW^gSiO^o -f  9H20,*^  is  also 
amorphous ;  the  silver  salt,  Ag^Wi2Si04Q  +  9H2O,  is  very  sparingly 
soluble  and  loses  4H2O  at  105°.     The  mercurous  salt, 

Hg,Wi2SiO,o,2Hg20  +  5H20 
is  quite  insoluble. 

The  author  considers  lithium  to  be  a  bivalent  metal  of  atomic  weight 
14  for  the  following  reasons.  Tts  chloride,  nitrate  and  thiosulphate 
only  are  isomorphous  with  the  corresponding  sodium  salts,  and  it  does 
not  displace  the  alkali  metals  from  their  combinations  but  readily 
forms  double  salts  with  them ;  the  simple  reactions  of  lithium  are  also 
very  similar  to  those  of  the  alkaline  earths  and  very  different  from  those 
of  the  alkali  metals.  Further  indication  of  the  bivalency  of  lithium 
is  found  in  its  affinity  for  nitrogen,  the  impossibility  of  reducing  its 
hydroxide  by  metals  like  iron,  the  sparing  solubility  of  its  hydroxide 
in  alcohol  and  water,  the  non-existence  of  a  bicarbonate,  the  instability 
of  its  acid  sulphate,  the  ready  decomposition  of  its  nitrate  by  heat, 
the  solubility  in  alcohol  and  sparing  solubility  in  nitric  acid  of  its 
nitrate,  the  insolubility  and  decomposition  by  heat  of  its  carbonate  and 
the  insolubility  of  its  fluoride,  phosphate,  and  silicate  ;  the  bivalency  of 
lithium  is  contrary  to  Dulong  and  Petit's  law  and  to  the  periodic  law, 
but  to  these  the  author  attaches  little  weight.  It  is  now  shown  that 
lithium  silicotung state,  LigWjgSiO^o,  is  an  extremely  soluble  salt  iso- 
morphous with  the  silicotungstates  of  barium  and  calcium  ;  it  crystallises 
in  the  rhombohedral  system  [«  :  c  =  1  :  2-6186]  as  a  hydrate  containing 
24H2O  which  is  isomorphous  with  and  crystallises  in  all  proportions  with 
the  acid.  On  crystallisation  at  40 — 45°  from  a  nitric  acid  solution,  an 
anorthic  hydrate  \a  :  6  :  c  =  1-1642  : 1  :  0*9681.  a  =  90°.  ^8  =  94°20'. 
y  =  86°26']  containing  I4H2O  is  deposited  ;  it  is  isomorphous  with  the 
hydrate  of  the  sodium  salt  containing  I3H2O. 

The  very  soluble  acid  calcium  salt  was  unsuitable  for  examination, 
but  the  normal  salt,  Ca2Wj2Si04Q,  crystallises  at  ordinary  temperatures 
in  large  pseudohexagonal,  monosymmetric  crystals  [a  :  c=  1  :  2-6419] 
containing  27H2O ;  in  presence  of  nitric  or  sulphuric  acid,  a  hydrate 
containing  24H2O  separates  in  hex:agonal  crystals  [a  :  c  =  1  : 2-5045] 
whilst  at  30°,  in  presence  of  nitric  acid,  an  anorthic  hydrate  [«  :  6  = 
0-4228:1.  a  =  87°40'.  y8  =  90°30'.  y--=81°6']  containing  I8H2O  is 
deposited.     The  double  salt,  Ca2Wi2SiO40,Ca(]S[O3)2,  crystallises   with 
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ISHoO  in  monosymmetric  prisms    [a  :  6  :c  =  0"9036  : 1  :  1*1820,      y8  = 
85°8']  and  with  ISHgO  in  anorthic  crystals;  it  is  decomposed  by  water. 

The  strontium  salt,  Sr2Wj2Si04Q,  crystallises  below  30°  with  27H2O 
in  rhombohedra  [a  :  c  =  1  :  2'5933]  and  at  30°,  in  presence  of  nitric  acid, 
in  anorthiccrystals[rt:6:c=  1-0212  :  1  :0  5947.  a  =  92°46'.  /3  =  91°16'. 
y  =  95°18']  containing  23HpO,  and  also  in  monosymmetric  crystals 
[a  :  6  :c=  1-3001:1  : 1-0058.  ■'y8  =  83°U']  containing  nHgO  ;  above  50° 
a  monosymmetric  hydrate  [a  :  6  :  c  =  1  "8452  : 1  :  1  -5695.  ^  =  75°24']  con- 
taining I6H2O  is  obtained. 

The  basic  barium  salt  contains  4  BaO ;  the  normal  salt  Ba3Vj2^^^40' 
crystallises  at  30°  in  hexagonal  prisms  [a:  c  =  1  :  2-6813]  contain- 
ing 24IIO2  and  above  30°  in  monosymmetric  crystals  \a:h:c  = 
1*7987  : 1  : 1-5440.  ^=76°7']  containing  I6H2O.  The  potassium  harium 
salt,  K2Ba2Wj2Si04Q+17H20,  crystallises  in  monosymmetric  plates 
[a:ft:c  =  0-6471  : 1  :  0-6056.     /3  =  81°15']. 

The  normal  silicotungstates  of  cerium,  lanthanum,  and  didymium 
crystallise  with  27H2O,  and  are  completely  isomorphous  with  the  cor- 
responding hydrate  of  the  calcium  salt ;  all  are  monosymmetric  and 
pseudorhombohedral.  It  follows  that  these  three  rare  metals  are 
bivalent  and  constitute  a  family  very  similar  to  that  of  the  alkaline 
earths.  Thorium  silicotungstate  also  crystallises  with  27H2O  as  a 
pseudorhombohedral  monosymmetric  hydrate,  and  is,  therefore,  also 
bivalent;  in  the  following  formulae,  the  atomic  weights  Ce  =  93, 
La  =  92,  Di  (Nd  and  Pr)  =  96,  and  Th  =  116  are  consequently  chosen. 
Many  other  arguments,  both  chemical  and  crystal lographical,  are 
quoted  in  favour  of  the  bivalvency  of  these  metals. 

Cerosoceric  hydroxide,  Ceo04,3H20,  is  not  soluble  in  silicotungstic 
acid,  but  dissolves  on  adding  nitric  acid  giving  a  cerous  silicotungstate; 
basic  cerous  silicotungstate,  obtained  by  the  action  of  a  cerous  salt  on 
the  basic  sodium  salt,  is  an  insoluble,  gelatinous,  yellow  precipitate. 
Cerous  silicotungstate,  Qe^^^iO^Q,  crystallises  below  15°  with  27H2O 
in  colourless,  monosymmetric  plates  [«  :  6  :  c  =  1-7090  : 1  :  2*6558.  /3  = 
89 '40'],  whilst  at  35°  the  same  hydrate  is  obtained  in  rhombohedra 
[a  :  c=  1  :  2-6820]  which  become  monosymmetric  on  cooling.  The 
acid  salt,  Ce2Wj2SiO40,CeH2W;^2^i^40  +  ^^^2^'  crystallises  below  35° 
from  a  nitric  acid  solution  in  yellow,  anorthic  crystals  [a :  6  :  c  = 
0-3922:1:0*4195.     a  =  90°43'.     /3  =  92°20'.     y  =  84°38']. 

The  normal  lanthanum  salt,  La2Wj2Si04Q,  crystallises  with  27H2O  in 
colourless,    efflorescent    rhombohedra    [a  :  c  =  1  :  2*6392]  ;    the    mono- 
symmetric  form  could  not  be  isolated.     The  acid  salt, 
La2Wi2SiO40,LaH2Wi2SiO40  +  34H2O, 
forms    greenish,    anorthic  crystals    [a  :  S  :c  =  0*4081  : 1  :  0*4420.     a  = 
89°43'.     ^  =  93°8'     y  =  84°29']. 

The  normal  didymium  salt,  DioWjoSiO^Q,  like  the  cerium  salt,  crys- 
tallises with  27H.^O  below  20°  in  amethyst-red,  monosymmetric  plates 
[a'.h:c  =1*7000  :1  :  2*6325.  ^  =  89°46']  andalso  in  an  unstable  rhom- 
bohedral  form  [a  :  c=  1  :  2*6660]  :  above  20°,  a  hydrate  containing 
2GH2O  is  obtained  in  rhombohedral  plates  [a  :  c=  1  :  1*6636].  The  acid 
salt,  Di2Wi2SiO40,DiH2Wi2SiO40  -f  34H2O,  is  of  darker  colour  [«  :  6  :  c  •= 
0*4003  : 1  : 0-4262.     a  =  89°58'.     fi  =  92°48'.     7  =  83°20']. 


INORGANIC   CHEMISTRY. 


177 


The  basic  thoo'ium  salt  is  insoluble,  but  the  normal  salt,  Th^WjoSiO^o, 
is  very  soluble  and  crystallises  with  27Hp  like  the  preceding  salts  ; 
the  rhombohedral  form  only  was  measured  [«:  c  =  1  : 2-6653].  The 
acid  salt,  TKW..2SiO.Q,21I^W^.,BiO^(^,  crystallises  with  45HoO  in  small, 
anorthic    prisms     [a  :  5  :  c  =  1-0721  :  1  :  M403.     «  =  95°47':     13=90%'. 

y=90°16']. 

A  mixture  of  yttria  earths  from  monazite  having  the  molecular 
weight  RO  =  88'6,  and  consisting  mainly  of  yttria  and  erbia  with  a 
little  terbia,  was  used  for  preparing  the  following  two  salts.  The 
normal  salt,  (Y,Er)2Wi2SiO40  +  26H2O,  crystallises  in  rose-coloured 
rhombohedra  [a  :c:  =  l  :  1-7282]  and  on  crystallising  its  solution  at  30° 
with  nitric  acid,  anorthic  twin  crystals  [a  :  6  :  c  =  0-9760  : 1  :  0-9967. 
a  =  92°23'.     ^=91°50'.     y  =  88°22']  of  the  acid  salt, 

(Y,Er),Wi2Si04o,(Y,Er)H2Wi2SiO,o  +  SOH.O, 
are  obtained. 

The  metals  of  the  magnesium  group  are  characterised  by  forming 
normal  salts  crystallising  with  27H2O  in  the  rhombohedral  system  and 
by  not  forming  sesqui-acid  salts ;  most  of  them  also  yield  anorthic 
hydrates  containing  ISHgO;  the  axial  ratios  for  both  these  hydrates 
are  given  in  the  appended  table.  The  rhombohedral  salts  are  very 
efflorescent,  and  are  obtained  at  a  lower  temperature  than  the  anorthic 
ones. 


RoWjoSi04o  +  27H20 

R2Wi2Si04o+18H20. 

R 

a  :  c 

a:b:c 

« 

B 

7 

Mg 

1  : 2-6600 

\  0-4068  :l:0-40-21 

86°  50' 

90°  35' 

90°  11' 

Mn  ' 

1:2-6549 

!  0-4018:1  : 0-4088 

87     0 

90   11 

91     0 

Oo 

1:2-6760 

0-4067:1:0-4055 

87     9 

91     8 

89   23 

Ni 

1  :  2-6392 

1  0-4054:1:0-4166 

86   48 

91      6 

89   32 

Cu 

1:2-6706 

— 

— 

— 

Zn 

1  : 2-6279 

0-4034:1:0-3911 

86     6 

91    26 

91     5 

Cd 

1:2-6123 

i 

— 

— 

— 

— 

A  very  efflorescent  cupric  salt  containing  29H.,0  is  obtained  below 
10°;  from  10—40°,  the  27^,0  hydrate  is  obtained, and  above  40°  the  hy- 
drate with  IBH^O.  In  like  manner,  the  zinc  salt  crystallises  with  29  H^O 
at  10°,  with  27HoO  at  10— 25°,and  with  I8H2O  above  25°.  The  cadmium 
salt  is  obtained  as  an  anorthic  hydrate  [a  :6  :  c  =  0-3784  : 1  :  0*3207. 
a  =  88°7'  (3  =  96°9'.  y  =  89°31']  containing  23H2O  by  evaporating  its 
nitric  acid  solution  at  30° ;  a  salt  of  the  composition 

2Cd2Wi2SiO40,H4Wi2SiO40  +  42H2O 
was  also  prepared. 

The  mercuric  salt,  Hgl^Wj^SiO^o,  is  extremely  soluble  and  crystallises 
at  25°  in  anorthic  prisms  [a  :^5:c  =  0  9848:1  :1-0191.  a  =  97°40'.  (3  = 
94°22'.  y  =  90°40']  containing  ISH^O ;  its  solution  decomposes  on 
boiling,  giving  an  insoluble  basic  salt  and  silicotungstic  acid.  The 
had  salt,  Pb2Wj2Si04Q  +  21H20,  is  obtained  under  certain  conditions 
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and  forms  monosymmetric  crystals.  [a:b:c  =  1-7963  : 1  : 1  '1203.  /3  = 
81°35'].  The  basic  salt,  Pb2Wi2Si04o,2PbO  +  20H,O,  is  a  sparingly 
soluble,  amorphous  powder. 

The  normal  silicotungstates  of  the  trivalent  metals  give  a  cubic 
hydrate  with  SlHoO  at  ordinary  temperatures,  and  at  30 — 35°  a  hydrate 
containing  29H2O  isomorphous  with  the  27H2O  hydrates  of  the  mag- 
nesium series ;  at  higher  temperatures,  a  monosymmetric  hydrate  with 
2OH2O  is  usually  obtained.  The  trivalent  metals  do  not  form  sesqui- 
acid  tungstates,  but  they  give  extremely  soluble,  uncrystallisable  basic 
salts.  On  adding  ammonia  to  the  solution,  a  precipitate  is  obtained 
soluble  in  excess  of  the  reagent.  The  author  shows  that  beryllium 
possesses  the  properties  characteristic  of  the  trivalent  metals,  and 
therefore  concludes  that,  in  spite  of  the  chemical  evidence,  beryllia 
has  the  composition  Be20o. 

Beryllium  silicotung state,  'Be^iW^^iO^^.,,  crystallises  below  45°  as 
a  cubic  hydrate  containing  93H2O,  and  above  45°  as  a  rhombohedral 
hydrate  [a  :  c  =  1  :  2*4282]  containing  87H2O  ;  in  presence  of  nitric  acid 
at  30°,  a  hydrate  containing  45H2O  is  obtained.  Aluminium  yields  a 
cubic  hydrate  with  93H2O,  and  a  rhombohedral  hydrate  [a  ;  c  =  1  :  2-6655] 
with  87H2O,  whilst  the  nitric  acid  solution  deposits  a  monosymmetric 
hijdrate  [a:h:G  =  0-8521  : 1  : 1  '0894.  ft  =  73°20']  containing  6OH2O  at 
35°.  Chromium  silicotuiig state,  ^^^^^i^^^^^z^  gives  the  93H2O 
hydrate  below  25°  and  the  rhombohedral  hydrate  [a  :  c  =  1  :  2*5354] 
with  87H.,0  above  25°,  whilst  the  monosymmetric  hydrate  [a  :  6  :  c  = 
0*8658  ill  1-0798.  y8  =  73°44']  with  6H2O  is  deposited  by  the  nitric 
acid  solution  at  30°.  Ferric  silicotung  state  yields  the  cubic  hydrate 
with  93H2O  and  the  monosymmetric  hydrate  [a\h\c  =  0  8465  : 1  :  r0897. 
/3  =  73°20']  with  6OH2O,  but  the  hydrate  with  87H2O  could  only  be 
obtained  as  an  isomorphous  mixture  with  the  corresponding  aluminium 
salt.  Gallium  silicotungstate,  Qdi^iW-^c^iO^Q).,,  gives  the  cubic  hydrate 
with  93H2O,  the  rhombohedral  salt  [a:c\  =  l\  2*6346]  with  87H2O, 
and  the  monosymmetric  hydrate  [a  :  5  :  c  =  0*9057  :  1  :  1*1585.  /?  = 
74°20']  with  6OH2O. 

The  behaviour  of  the  uranium  silicotungstates  makes  it  probable 
that  uranic  oxide  has  the  composition  UgO.^  and  that  the  metal  has  an 
atomic  weight  of  120.  On  heating  silicotungstic  acid  solution  with 
different  quantities  of  uranic  nitrate,  evaporating  off  the  nitric  acid, 
and  crystallising,  a  series  of  crystalline  cubic  salts  of  the  following 
compositions  (XJ-=120)  was  obtained. 

U,(W,2Si04o)3  +  87H20,2U2H,(W,2SiO,o)3  +  I74H2O. 
U4(  W,2SiO,o)3  +  87H20,U2H,(W,2Si04o)3  +  87H2O. 
2U4(Wi2Si04o)3+174H20,U2H6(Wj2SiO,o)3  +  87H20. 
•         U,(Wi2Si04o)3  +  87H20. 

U4(Wi2Si04o)3  +  87HoO,U203,H20  +  87H2O. 
U4(Wi2Si04o)3  +  87H20,3U203,3H,0  +  26IH2O. 
U4(Wi,Si04o)3  +  87H20,4U203,4H20  +  348H,0. 

W.  J.  P. 

Antimonic  Tungstates.  By  L.  A.  Hallopeau  {Compt.  rend.,  1896, 
123,  1065 — 1068). — "When  an  excess  of  antimonic  acid  is  boiled  for 
several  hours  with  a  solution  of  potassium  paratungstate,  it  dissolves, 
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and,  on  filtering,  crystals  of  potassium  antimoniotungstate  are  deposited 
having  the  composition  2W03,3KSbOo  +  8H20,  and  differing  from  the 
antimoniotungstate  described  by  Gibbs.  This  compound  forms  small 
botryoidal  masses,  composed  of  a  very  large  number  of  prismatic, 
twinned  crystals,  which  are  highly  refractive  and  act  powerfully  on 
polarised  light.  They  are  permanent  in  the  air,  lose  611^0  at  100°, 
and,  on  ignition,  yield  potassium  tungstate,  tungstic  acid,  and 
antimonic  acid.  When  fused  with  an  excess  of  sodium  carbonate, 
carbonic  anhydride  is  evolved  and  sodium  tungstate,  potassium  tung- 
state and  trisodium  antimonate  are  formed.  On  treating  the  fused 
mass  with  water,  a  crystalline  sodium  antimonate,  Sb205,Na20  +  6H2O, 
is  left.  Potassium  antimoniotungstate  is  decomposed  by  hydro- 
chloric, sulphuric,  and  nitric  acids  with  formation  of  tungstic  acid,  and 
by  hydrogen  sulphide  with  precipitation  of  antimony  and  tungsten. 
When  well-washed  silver  antimoniotungstate  is  treated  with  the 
theoretical  quantity  of  hydrochloric  acid,  and  the  solution  evaporated 
in  a  vacuum,  a  transparent,  vitreous,  residue  of  antimoniotungstic  acid, 
4W03,3Sbo05,3HoO  +  8H0O,  remains,  which  does  not  lose  weight 
at  100°.     -   -^       -  -  A.  C.  C. 


Mineralogical   Chemistry, 


Heavy  Liquids  for  the  Separation  of  Minerals.  By  Jan  W. 
Retgers  {Jahrb.f.  Min.,  1896,  ii,  183 — 195.  Compare  this  vol.,  ii,  45). 
— The  author  gives  the  results  of  experiments  made  with  the  object  of 
finding  amongst  the  nitrates  and  double  nitrates  of  the  heavy  metals 
(silver,  mercury,  lead  and  thallium)  a  heavy  liquid  suitable  for  the 
separation  of  minerals,  especially  sulphides.  In  many  cases,  these  are 
unsuitable,  owing,  usually,  to  their  easy  decomposition.  Those  found 
to  be  the  more  suitable  are  the  following. 

Mercurous  nitrate,  HgNOg  +  H^O,  melts  at  70°  to  a  clear,  mobile 
liquid  of  sp.  gr.  4-3 ;  it  is  miscible  with  water,  and  is  much  less 
expensive  than  the  other  salts ;  basic  nitrates,  however,  separate  on 
heating. 

Thallium  nitrate  (m.  p.  205°,  sp.  gr.  5 -3)  does  not  mix  with  water, 
and,  like  the  thallium  silver  nitrate  (m.  p.  70°,  sp.  gr.  4*8),  it  acts  on 
sulphides.  Thallium  mercuric  nitrate  (m.  p.  110°,  sp.  gr.  5*0)  does  not 
act  on  sulphides,  but  the  liquid  is  cloudy. 

Thallium  mercurous  nitrate  (m.  p.  76°,  sp.  gr.  5*3)  gives  a  clear, 
mobile  liquid,  which  is  miscible  with  water  and  does  not  act  on  sul- 
phides ;  this  is  the  most  convenient  liquid  described,  and  ought  to  be 
very  useful  in  the  separation  of  mineral  sulphides,  which  so  often 
enclose  impurities.  L.  J.  S. 

Occurrence  of  Rubies  in  Burma.  By  Max  Bauer  {Jahrb.  /. 
Min.,   1896,    ii,    197— 238).— Material  from  the  Sagyin  (Sadschijin) 
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Hills,  which  are  about  20  miles  north  of  Mandalay,  is  described. 
Here  ruby  occurs  in  a  white,  crystalline  marble  with  spinel,  chondro- 
dite  apatite,  phlogopite,  hornblende,  pyrites,  pyrrhotite  and  graphite. 
The  marble  is  usually  dolomitic,  although  at  times  magnesium  is 
absent ;  the  mean  of  two  analyses  is 

CO2.  CaO.  MgO,  Insol.  Total.  CaCOg. 

44-5  48-65  64  0-2  99-75  86| 

The  well -developed  crystals  of  ruby  have  rounded  edges  and  show  etch 
figures,  but  are  not  surrounded  by  alteration  products  :  a  detailed 
crystallographic  description  is  given  ;  lamellar  twinning  on  c(lll)  and 
r(lOO)  is  rare  ;  eJllO}  is  given  as  a  new  form.  The  chondrodite  occurs 
plentifully  as  irregular  grains  ;  analysis  of  fresh  material  of  a  greenish 
yellow  colour  gave 

SiOs-  MgO.         FeO.        AI2O3.        CaO.  F.  HoO.         Total.        Sp.  gr. 

37-41       47-90      7-40       2-60       0-90       1-15       1-23       98-59      3-197 

The  sp.  gr.  of  dull,  weathered  material  is  3*175,  and  of  white  material 
still  more  weathered  3*138. 

A-Ccording  to  the  observations  of  Noetling,  the  limestone  is  of  organic 
origin,  and  is  of  wide  distribution  in  Burma;  it  has  become  crystalline, 
and  the  various  minerals  have  been  developed  in  it,  by  the  action  of 
contact  metamorphism.  This  mode  of  origin  of  the  limestone  and 
rubies  is  quite  different  from  that  put  forward  by  Brown  and  Judd 
(Abstr.,  1896,  ii,  32)  in  their  description  of  the  adjoining  Mogok 
district. 

In  a  general  review  of  the  modes  of  occurrence  of  ruby  and  sapphire, 
it  is  pointed  out  that  these  two  varieties  of  corundum  do  not,  as  a  rule, 
occur  together  :  ruby  usually  occurs  in  crystalline  limestone  with  spinel, 
whilst  sapphire  is  more  characteristic  of  granites  and  crystalline  schists 
and  is  not  associated  with  spinel.  The  sapphires  found  in  volcanic 
rocks  are  probably  foreign  enclosures  derived  from  granites,  &c. 

L.  J.  S. 

Chemical  Nature  of  Vesuvian  [Idocrase].  By  Carl  F. 
Bammelsberg  {Jahrh.f.  Min.,  1896,  ii,  157 — 164).  — Reducing  the  bases 
to  the  equivalent  R',  the  mean  ratios  deduced  from  41  published 
analyses  are  B' :  Si  =  4-44  : 1  and  B'"  :  B"  =  2  : 1,  individual  analyses 
showing,  as  a  rule,  only  small  variations  from  these  means ;  the  ratio 
B' :  B",  however,  varies  from  1  : 1  -9  to  1 : 1 1  -0.  Assumiog  B' :  Si  =  4-5  : 1, 
the  formula  for  idocrase  becomes  B'^gSi^Oj^  =  3B'^SiO^,  B'^SiO^,  or  in 
detail  B'lsSi^Oj.,  7^(4B"9Si40l^,  3B'"gSi40i.),  where  n  is  1,  1-5,  2,  or  4. 
In  the  calculations,  the  titanium  is  taken  with  the  silica  ;  B'  =  H,  K,  Na  ; 
B"  =  Ca,  Mg,  Fe,  Mn  ;  B'"  =  Al,  B,  Fe,  Mn  ;  and  fluorine  has  been  neg- 
lected, being  considered  to  form  a  fluosilicate  of  the  same  composition 
as  the  oxysilicate.  Various  anomalous  analyses  are  discussed  in  detail, 
and  are  brought  into  agreement  with  the  above  formula.  If  the 
titanium  be  calculated  as  Ti^Og,  some  FeO  must  be  omitted,  as  TioOg 
4-  FogOg  =  2TiO^  +  2FeO  :  the  amount  of  FeO  found  in  the  analysis 
gives  a  basis  for  calculating  the  relative  amounts  of  TiO.,  and  TigOg. 

L.  J.  S. 

Theory  of  Plagioclase  mixing.  By  Carl  F.  Bammelsberg  {Jahrh. 
f.  Min.,  1896,  ii,  165— 181).— If  Tschermak's  theory,  that  the  plagio- 
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clastic  felspars  are  isomorphous  mixtures  of  albite  (NaAlSigOg)  and 
anorthite  (CaAl2Si20g),  be  true,  then  for  every  ratio  of  Na :  Ca  there 
must  be  a  certain  fixed  ratio  of  Al :  Si.  This  was  pointed  out  by  the 
author  in  1872,  and  in  the  present  paper  he  gives  the  ratios,  calculated 
from  numerous  published  analyses,  of  labradorite,  andesine,  and  oligo- 
clase,  and  finds  that  for  80  per  cent,  there  is  an  agreement  with  theory. 
The  cases  of  disagreement  are  to  be  explained  by  imperfect  analyses 
and  impure  material ;  these  usually  show  an  excess  of  sodium  over  that 
calculated  from  the  ratio  Al :  Si.  These  exceptions  also  do  not  agree 
with  the  theory  of  Sartorius  von  Waltershausen,  that  the  plagioclases 
are  mixtures  of  7>iNa2Al2SigOjQ  +  ?iCaAl2SigOj(3  with  y^iCaAlgSigOg 
+  wNa2Al2Si20g.  The  simplest  and  most  frequent  mixtures  are : 
labradorite,  Ab^ Ang,  AbjAn^ ;  andesine,  AbgAn^,  Ab^An^,  Ab^An^ ; 
oligoclase,  Ab3An2,Ab2Anj,  AbgAn^.  L.  J.  S. 

Relation  bet"ween  Dynamometamorphisni  and  Molecular 
Volume.  By  Friedrich  Becke  {Jahrh.  /.  Min.,  1896,  ii,  182—183). 
— Comparing  certain  massive  rocks  with  their  dynamometamorphic 
representatives,  it  is  seen  that  the  two  contain  different  minerals  com- 
posed of  the  same  elements ;  for  example,  porphyries  with  orthoclase 
are  altered  to  sericite-schists.  Another  change  can  be  expressed  as 
follows 

a;(]SraAlSi.,Og)  +  4(CaAl2Si20g)  +  KAlSigOg  +  2H2O 
Plagioclase.  Orthoclase. 

=  ^^(NaAlSisOg)  +  2(HCa2Al3Si30i3)  +  H2KAl3Si30io  +  28102- 
Albite.  Zoisite.  Muscovite.  Quartz. 

Neglecting  the  albite  molecules,  the  sum  of  the  molecular  volumes  on 
the  left  hand  side  of  this  equation  is  547*1,  and  on  the  right  hand  side 
462*5.  In  the  altered  rock,  therefore,  the  elements  form  minerals 
occupying  the  least  possible  space.  This  explains  the  frequent  occur- 
rence of  garnet,  mica,  epidote,  and  other  minerals  of  high  specific 
gravity  in  the  crystalline  schists.  The  case  of  hornblende  taking  the 
place  of  augite  and  olivine  seems  to  be  an  exception,  but  later  analyses 
show  the  presence  of  water  in  this  hornblende,  which  may  then  have  a 
lower  molecular  volume  than  the  corresponding  augite  +  water. 

L.  J.  S. 

Analysis  of  Water  from  a  new  Iodine  Spring.  By  Andreas 
Lipp  {Ber.,  1897,  30,  309— 312).— The  water  of  the  Marien  spring, 
situated  in  the  parish  of  Seeg  in  Bavaria,  is  colourless,  and  has  a  tem- 
perature of  from  7 — 8°  at  all  seasons,  and  a  sp.  gr.  of  1*00216  at  17°. 
It  has  a  feebly  alkaline  reaction,  and  becomes  slightly  brown  in  con- 
tact with  the  air,  owing  to  the  separation  of  small  quantities  of  free 
iodine.  Its  composition  is  as  follows,  in  grams  per  litre — I,  0*01487  ; 
Br,  0*01178;  01,1*45660;  Si02,  0*0065  ;  Na,  0*914  ;  CaO,  0*1605  ; 
MgO,  0-0615;  Fe203,  0'00250;  CO.,,  combined  0*15694,  free  or  half 
combined,  0*185.  "  J.  F.  T. 
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Physiological   Chemistry. 


Influence  of  Atmospheric  Oxygen  on  Metabolism.  By  Paul 
VON  Terray  {Pflilger's  Archiv,  1896,  eb,  393— 446).— The  total  meta- 
bolic changes  in  dogs  and  rabbits  are  independent,  within  wide  limits, 
of  the  composition  of  the  inspired  air ;  even  when  the  oxygen  was 
only  present  to  the  extent  of  10-5  per  cent.,  although  the  respirations 
become  deeper,  the  nitrogen  and  carbonic  anhydride  secretion  showed 
practically  no  change.  The  only  difference  at  the  higher  limit  (87  per 
cent,  of  oxygen)  was  an  increase  in  the  excretion  of  carbonic  anhy- 
dride. 

Below  10*5  per  cent,  of  oxygen,  the  compensatory  power  of  the  body 
is  lost,  and  the  lack  of  oxygen  is  felt ;  the  amount  of  carbonic  anhy- 
dride is  greatly,  and  of  nitrogen  slightly,  increased.  The  rise  in  the 
output  of  carbonic  anhydride  cannot  be  explained  by  increase  of  muscu- 
lar work,  but  is  due  to  the  entrance  into  the  blood  of  organic  acids ; 
the  urine  contains  lactic  and  oxalic  acids,  and  sometimes  albumin. 

W.  D.  H. 

Influence  on  Metabolism  of  dividing  the  Nutriment  into 
several  Meals.  By  Franz  von  Gebhardt  {PJHiger's  Archiv,  1896, 
^,  611 — 626). — In  as  pure  proteid  nutrition  as  possible,  the  animal 
becomes  thinner ;  this  is  due  to  loss  of  fat,  and  of  water.  Nitrogen- 
apposition  can  be  considerable,  even  when  the  loss  of  body  weight 
occurs. 

By  dividing  the  nutriment  into  several  meals  daily,  the  organism  re- 
tains more  nitrogen  than  if  all  the  food  for  the  day  is  given  in  one 
dose.  This  occurs  even  when  the  digestive  and  absorptive  powers  of  the 
alimentary  tract  are  not  unduly  taxed  by  the  single  large  meal.  It  is, 
therefore,  advisable  to  divide  the  nutriment  into  several  meals. 

W.  D.  H. 

Changes  of  the  Fat  of  Chyle  in  the  Blood.  By  Wilhelm 
CoHNSTEiN  and  Hugo  Michaelis  {PJluger  s  Archiv,  1896,  Qb,  473 — 491). 
— The  blood  has  the  property  of  causing  the  disappearance  of  the  fat 
of  the  chyle,  introduced  either  in  the  natural  way  or  by  artificial 
injection.  This  depends  on  the  presence  of  oxygen,  and  is  associated 
with  the  corpuscles  of  the  blood.  The  red  corpuscles  contain  a  sub- 
stance which  has  this  lipolytic  function ;  the  fat  is  changed  into  a 
substance  insoluble  in  ether;  this  substance  is  not  gaseous,  but  solid  ; 
water  and  carbonic  anhydride  were  not  found  in  experiments  in  vitro. 
The  change  the  fat  undergoes  is  probably  saponification  ;  but  further 
work  is  in  hand  on  the  question.  W.  D.  H. 

Course  of  Excretion  of  Nitrogen  in  Man.  By  Rudolf  Rose- 
MANN  (Pfliiger's  Archiv,  1896,  6b,  343— 392).— The  nitrogen  in  the 
urine  was  estimated  by  Kjeldahl's  method  in  successive  portions  during 
the  course  of  the  day,  the  maximum  occurring  between  9  and  11  a.m., 
the   minimum   from   1   to  3  p.m.     The   influence   of  meals,    hunger, 
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exercise,  and  other  factors  was  also  investigated,  and  the  results  are 
given  in  numerous  tables.  W.  T>.  H. 

Occurrence  and  Detection  of  Nucleohiston  in  Urine.  By 
Adolf  Jolles  (Ber.,  1897,  30,  172 — 174). — A  sample  of  urine  in  a 
case  of  pseudoleuccemia  was  found  to  yield  a  voluminous  precipitate 
with  acetic  acid,  the  relatively  strong  phosphorous  reaction  of  this  on 
the  one  hand,  and  the  absence  of  a  precipitate  on  saturation  with 
magnesium  sulphate  on  the  other,  seemed  to  indicate  the  presence  of 
nucleohiston  ;  this  was  isolated,  and  purified  by  dissolving  it  in  sodium 
hydroxide  and  reprecipitating  with  acetic  acid,  the  process  being  re- 
peated twice.  From  600  c.c.  of  urine,  0'1936  gram  of  the  compound 
was  obtained  in  this  way,  3 '14  per  cent,  of  phosphorus  being  found  in 
it  by  the  ammonium  molybdate  method.  A  second  experiment,  using 
a  larger  quantity  of  urine,  yielded  a  substance  containing  3 '25  per 
cent,  of  phosphorus ;  these  results  agree  with  the  3*025  per  cent,  ob- 
served by  Lilienfeld  in  nucleohiston. 

On  treating  the  precipitate  with  dilute  hydrochloric  acid  for  some 
hours,  and  filtering,  a  solution  was  obtained  which,  on  the  one  hand, 
gave  a  flocculent  precipitate  with  ammonia,  a  reaction  characteristic  of 
histon,  and,  on  the  other,  the  biuret  reaction  with  sodium  hydroxide 
and  copper  sulphate.  Finally,  the  coagulability  of  the  proteid  was 
determined,  the  resulting  coagulum  being  soluble  in  mineral  acids. 

It  is  therefore  highly  probable  that  the  precipitate  produced  by 
acetic  acid  in  this  sample  of  urine  is  identical  with  nucleohiston. 

J.  F.  T. 
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The  Changes  which  take  place  in  Milk,  either  spontaneously 
or  during  Culinary  Processes.  By  Antoine  Beciiamp  (Bull.  Soc. 
Chim.,  1896,  [4],  18,  248—272.  See  this  vol.,  ii,  113).— A  continuation 
of  a  historical  review  of  the  subject.  M.  W.  T. 

Detection  and  Distribution  of  Glucase,  the  Enzyme  of 
Maltose.  By  Martinus  W.  Beyerinck  {Bied.  Centr.,  1896,  25, 
753—757  ;  from  Centr.  Balct.  Par.,  1,  2  Abt.,  221,  265,  and  329).— 
In  this  paper,  the  term  amylase  has  been  adopted  for  all  the  starch- 
decomposing  enzymes,  whilst  those  which  simultaneously  produce  mal- 
tose and  achroodextrin  from  starch  are  termed  granulases. 

The  following  methods,  employed  for  the  detection  of  these  sub- 
stances, depend  on  their  power  of  diffusion.  To  detect  the  two  amylases 
in  barley,  for  instance,  thin  sections  are  placed  on  the  surface  of  a 
solidified  mixture  of  10  per  cent,  gelatin  solution  with  about  0*5  per 
cent,  of  potato  starch  :  the  maltase  and  granulase  diffuse  into  the 
gelatin,  producing,  by  amylolytic  action,  a  visible  circular  field  of 
diffusion.  To  determine  the  nature  of  the  enzymes,  the  gelatin  plate 
is  treated  with  potassium  iodide,  when  the  diffusion  field  shows  an  inner, 
colourless  zone,  and  an  outer,  reddish-violet  zone,  the  rest  of  the  gelatin 
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being  blue.  Maltose  diffuses  more  quickly  than  granulase,  and  as  the 
former  produces  (besides  maltose)  erythrodextrin,  and  the  latter  achroo- 
dextrin,  the  appearance  of  the  gelatin  plate  as  described  is  explained. 

Another  method  is  given  which  depends  on  the  fact  that  microbes 
are  very  selective  as  regards  certain  nutritive  substances,  especially 
sugars.  By  means  of  a  suitable  substratum  used  in  plate  cultivations, 
the  production  of  a  particular  sugar  in  consequence  of  amylolytic 
action  is  at  once  indicated  by  the  growth  of  previously  inoculated 
microbes.  Sacch.  spiculatus  was  found  to  be  suitable,  since  it  assimi- 
lates glucose  but  not  maltose  and  dextrin. 

According  to  Wysman,  malt  amylase  consists  of  maltase  and  dex- 
trinase.  The  latter  is  now  shown  to  be  a  product  of  the  action  of  heat 
on  malt  amylase.  It  is  proposed  to  name  the  second  enzyme,  which 
occurs  naturally  in  barley,  granulase.  The  progressive  destruction  of 
the  starch  molecule  is  shown  in  the  following  table,  in  which  the  signs 
+  and  -  indicate  respectively  that  the  substance  in  question  is  pro- 
duced, or  not  produced,  by  the  action  of  the  amylase. 

From  starch  gramilose  From  erythrodextrin    From  maltodextrin  From 

Erythro-  Malto-  Malto- 

dextrin dextrin  Maltose  Glucose  dextrin  Maltose  Glucose  Maltose  Glucose. 

1.  Glucase       -  +*        +*        +  +*        +  +  +*        +  + 

2.  Maltase       -h*-  +  -  -  +  -  + 

3.  Granulase   -  +*+  -  +*-}-  -  + 

Only  the  products  formed  in  the  breaking  up  of  starch  granulose  are 
included  in  the  table,  as  the  other  substances  formed  are  not  suitable 
for  characterising  the  amylases. 

Glucase  does  not  seem  to  be  widely  distributed  in  plants  and 
animals  ;  sorghum  contains  a  good  deal,  rice  less,  barley,  wheat  and 
rye  only  traces.  It  was  not  found  in  ordinary  grass,  but  could  readily 
be  detected  in  maize  leaves.  Most  seeds  with  mealy  endosperm,  belong- 
ing to  the  dicotyledons,  contain  maltase  and  glycase,  whilst  granulase 
is  only  produced  daring  germination.  As  regards  animal  juices  and 
organs,  the  liver  alone  was  found  to  contain  much  glycase.  It  seems, 
however,  to  be  widely  distributed  among  the  mould  fungi. 

N.  H.  J.  M. 

Enzyme  Action.  By  G.  Harris  Morris  {J.  Fed.  Inst.  Brewing,  1896, 
2,  350 — 361). — A  brief  historical  account  of  the  various  enzymes  at  pre- 
sent known  and  their  mode  of  action  is  given,  after  which  the  author 
describes  in  detail  his  experiments  on  the  hydrolytic  action  of  yeast  on 
maltose  (Proc,  1895,  46).  The  recently  published  results  of  Fischer 
(Abstr.,  1895,  441)  are  confirmed,  and  the  following  additional  observa- 
tions are  recorded.  No  conversion  of  maltose  into  dextrose  occurred  in 
the  presence  of  an  alcoholic  solution  of  thymol,  25  per  cent,  alcohol,  or  a 
half -saturated  aqueous  solution  of  ether.  The  hydrolysis  of  maltose  by 
moist  yeast  is  now  known,  therefore,  to  take  place  in  the  presence  of 
toluene,  thymol,  or  a  saturated  aqueous  solution  of  ether,  but  not  in  the 
presence  of  the  first-mentioned  series  of  substances  or  of  chloroform,  or 
when  the  digestion  is  effected  in  the  absence  of  any  antiseptic.    It  is  ex- 

*  lutermediate  products  which  undergo  further  change. 
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tremely  probable  that  the  fermentation  of  maltose  is  accompanied  by  its 
hydrolysis,  the  two  changes  taking  place  practically  simultaneously. 
The  author  fails  to  find  any  evidence  of  the  existence  of  a  maltose- 
hydrolysing  enzyme  in  malt.  A.  C.  C. 

Transpiration  of  the  Potato.  By  Poljanec  {Bied.  Centr.,  1896, 
25,  786;  from  Oesterr.  hot.  Zeit.y  1895). — The  daily  transpiration  of 
unpeeled  potatoes  as  compared  with  tubers  which  had  been  half-peeled 
(that  is,  freed  from  dead  periderm),  and  with  tubers  which  had  been  com- 
pletely peeled,  was  found  to  be  as  1:4:  200.  The  results  show  the 
great  power  of  the  periderm  in  checking  transpiration,  and  also  that  the 
suberised  cells,  especially  of  newer  organs,  allow  the  passage  of  water 
vapour.  The  numbers  given  do  not  apply  generally,  as  transpiration 
is  influenced  by  variety.  N.  H.  J.  M. 

Fruit  of  Myroxolon  Pereirse  and  of  White  Peru  Balsam.  By 
H.  Germann  {Arch.  Pharm.,  1896,  234,  641— 647).— The  seeds  of  My- 
roxolon Pereirm  often  exhibit  on  their  surface  well-developed  crystals  of 
coumarin,  which  apparently  does  not  occur  in  the  interior  of  the  see3. 
The  fats  which  are  present  consist  of  palmitin,  stearin,  and  olein. 
The  finely  powdered  shells  of  the  seeds  were  extracted  first  with  hot 
alcohol,  and  then  with  ether ;  the  hot  alcoholic  solution,  on  cooling, 
yielded  myroxocercin^  CjgHgoO,  a  reddish  powder  of  indifferent  nature. 
The  alcoholic  solution,  on  distillation,  left  a  residue  from  which  boiling 
water  extracted  a  tannin  and  glucose.  Part  of  the  residue  insoluble  in 
water  dissolved  in  1  per  cent,  potash,  but  was  precipitated  again  on  the 
addition  of  concentrated  potash.  After  several  recrystallisations  from 
alcohol,  a  pure  compound  myroxojluorin,  C^gH^^OjQ,  was  obtained. 

Myroxol,  C^gHggO^o,  a  substance  of  alcoholic  nature,  and  myroxoresen, 
(C-HjqO)^,  were  also  isolated ;  the  latter  is  not  decomposed  by  fusion 
with  potash,  and  after  prolonged  treatment  with  concentrated  nitric  acid 
yields  picric  acid. 

The  ethereal  extract  yielded  a  substance  myroxin,  CggHggO. 

The  author  has  also  investigated  two  specimens  of  balsam  from  the 
fruits  of  Peru  balsam  trees.  J.  J.  S. 

The  Tannin  of  Hops.  By  John  Heron  {J.  Fed.  Inst.  Brewing, 
1896,  2,  162— 180).— The  author  considers  Lbwenthal's  method  by 
far  the  most  accurate  for  the  estimation  of  tannin  in  hops.  Experiments 
are  recorded  showing  the  disappearance  of  tannin  which  occurs  during 
the  storage  of  hops.  One  sample,  which  in  1883^contained  6*2  per  cent, 
of  tannin,  in  1891  contained  only  1*3  per  cent.  In  some  cases,  after 
the  lapse  of  four  years  the  tannin  had  entirely  disappeared. 

It  is  probable  that  phlobaphen  (the  condensation  product  of  hop  tan- 
nin described  by  Etti)  is  first  formed,  and  that  this  undergoes  oxidation 
to  some  substance  allied  to  gallic  acid,  and  that  finally  compounds  are 
formed  which  are  not  acted  on  by  the  potassium  permanganate  solution 
employed  in  the  determination.  The  greater  part  of  the  change  takes 
place  during  the  first  year  of  storage.  Hops  which  have  been  sulphured 
on  the  poles  do  not  deteriorate  so  rapidly  in  this  respect  as  those  which 
have  not  been  so  treated.  The  author  finds  that,  contrary  to  general 
opinion,  the  hop  tannin  does  not  cause  the  precipitation  of  proteid  sub- 
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stances  from  the  wort  during  the  boiling  in  the  copper,  but  is  of  opinion 
that  combination  between  certain  nitrogenous  constituents  of  the  wort 
and  the  tannin  occurs,  resulting  in  the  formation  of  a  soluble  substance, 
tanno-j^eiDtone,  which  is  readily  soluble  in  solutions  of  organic  acids,  and 
which  resembles  peptone  in  its  general  properties.  Samples  of  hops  rich 
in  tannin  were  also  found  to  be  rich  in  those  resins  and  bitter  sub- 
stances which  are  of  value  to  the  brewer.  A.  C.  C. 

Occurrence  of  Cytisine  in  different  Papilionaceae.  By  Pieter 
C.  Plugge  and  A.  Rauwerda  {Arch.  Fharm.,  1896,  234,  685—697. 
Compare  Abstr.,  1896,  ii,  61.) — The  authors  have  examined  the  seeds 
of  the  plants  previously  enumerated,  together  with  a  number  of  others, 
for  cytisine.  The'  alkaloid  was  tested  for  by  the  method  recommended 
by  Van  de  Moer,  by  means  of  ferric  chloride  (5  per  cent,  solution)  and 
hydrogen  peroxide  (0*05  per  cent,  solution).  Cytisine  has  been  found  in 
the  following  23  species  belonging  to  this  order,  in  addition  to  those  al- 
ready mentioned  {loc.  cit.).  Cytisus  Attleanus,  C.  candicans  (Lam.),  C. 
formosissimus,  C.  monspessulanus  (L.),  C-  ponticus,  C.  ruthenicus  (Fisch.), 
C .scoparius  (JAnk.),  Ulex  hibernicus  (G.  Don.),  U.Jussicei{Wehh),U.pa'i^- 
vijlorus  (Pourr.),  Geiiista  ephedro'ides  (D.  C),  G.Jiorida,  G.  monosperma, 
Sophora  Jlavescens,  S.  sericea,  S.  angustifolia,  Baptisia  alba,  B.  bi'acteata, 
B.  exalata,  B.  leucantha,  B.  minor,  B.  perfoliata,  and  B.  versicolor. 

Cytisin,  however,  could  not  be  identified  in  Cytisiis  ceolicus  (Guss.),  C. 
canescens,C.  Everestianus  (Carr),  C.falcatus  (Waldst  and  Kit.),  C.pullu- 
lans  (Kit.),  C.purpureus  (Scop.),  C.  racemosus  (Hort),  C.  ramosissimus,  C. 
Bochelii  (Wiersb.),  C.  serotinus  (Kit.),  C.  sessilijlorus  (Poir.),  G.  trijiorus 
(I'Herit.),  Genista  Andreana,  G.  canariensis,  Sophora  alata,  ^b.  alopecuro'ides, 
Baptisia  leucophcea,  Coronilla  Emerus,  G.  glauca,  Robinia  pseudacacia 
(L.),  Wistaria  sinensis  (Nutt.),  Albizzia  stipulata,  Amorphafructicosa  (L.), 
Anthyllis  teft'aphylla  (L,),  Arthrolobium  scorpo'ides,  Caragana  arboi^escens, 
Desmodium  canescens  (D.  C),  Gleditschia  sinensis,  G.  triacanthos,  Kennedya 
rubicunda,  Psoralia  capitata,  and  Tetragonolobus purpureus.        J.  J.  S. 

Phosphoric  Acid  in  Barley  and  Malt.  By  Aug.  Fernbach  {J. 
Fed.  Inst.  Brewing,  1896,  2,  128 — 140). — The  author  has  made  estima- 
tions of  the  percentages  of  soluble  and  insoluble  phosphoric  acid  in  a 
number  of  samples  of  barley,  and  in  the  malts  prepared  from  them,  with 
the  object  of  ascertaining  the  nature  of  the  changes  taking  place  in  the 
phosphates  of  the  grain  during  the  malting  process.  He  finds  that,  in 
eight  samples  out  of  nine,  a  considerable  proportion  of  the  insoluble 
phosphates  is  rendered  soluble,  and  that  the  percentages  of  soluble  phos- 
phoric acid  (calculated  on  the  total  phosphoric  acid)  are  much  more 
uniform  in  the  malts  than  in  the  barleys.  At  the  same  time,  the  per- 
centage of  total  phosphoric  acid  is  reduced.  In  the  ninth  sample  experi- 
mented with,  there  was  a  diminution  of  the  soluble  phosphates,  due  to 
the  fact  that  the  original  barley  contained  almost  the  whole  of  its  phos- 
phoric acid  in  the  soluble  state,  and  that  a  very  hard  water  was  employed 
for  steeping,  the  phosphoric  acid  being  therefore  precipitated,  as  insolu- 
ble phosphates.  It  is  suggested  that  organic  acids  produced  during 
germination  react  with  the  insoluble  dibasic  and  tribasic  phosphates,  con- 
verting them  into  soluble  acid  phosphates.  Malt  infusions  always  require 
the  addition  of  small  quantities  of  acid  in  order  to  render  them  neutral 
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to  methyl-orange,  and  of  small  quantities  of  alkali  to  render  them  neu- 
tral to  phenolphthalein,  from  which  it  is  inferred  that  such  infusions  con- 
tain no  free  acids,  but  only  acid  salts,  chiefly  phosphates.  A  table  is 
given  showing  the  results  of  such  titrations  in  the  case  of  twelve 
samples  of  malt.  Free  acid  is  found  to  exercise  a  distinctly  retarding 
effect  on  the  saccharification  of  starch  by  diastase,  whilst  the  acid 
phosphates  exert  no  such  unfavourable  action.  A.  C.  C. 

[Note  by  Abstractor.] — Brown  and  Morris  have  found  that  small 
quantities  of  lactic  and  other  free  acids  distinctly  favour  the  action  of 
diastase  on  starch. 

Swedish  Fodder  Plants.  By  A.  G.  Kellgren  and  Lars  F.  Nilson 
{Bied.  Centr.,  1896,  25,  732—736  ;  from  Kgl.  landthruks-akad.,  No.  31 
1895,  1—93  ;  comp.  Bied.  Centr.,  1894,  23,  249,  and  Abstr.,  1893,  ii, 
592). — The  plants  examined  were  all  collected  near  the  river  Lule  at 
the  arctic  circle.  The  vegetation  was  strongest  close  to  the  river,  where 
Car  ex  acutely  and  especially  C.  aquatilis,  which  grew  to  the  height  of 
about  5  feet,  were  found.  At  some  distance  from  the  river,  the  pre- 
dominant vegetation  consisted  of  C.  ampidlacea  Goodeenovii  and 
vesicaria,  besides  some  varieties  of  Eriophorum  and  Juncus,  whilst  the 
marshy  land  beyond  is  covered  with  herbage,  including  those  varieties 
already  mentioned  and  a  number  of  others  besides. 

The  following  average  results  are  given  (per  cent,  of  dry  substance). 
1.  Graminece.  2.  Cyperacece.  3.  Juncacece.  4.  Miscellaneous  herbage. 
5.  Trees  and  bushes  {Arctostaphylus  alpina,  Betula  odonta,  Salix 
lierhacea).     6.  Equisetacece.     7.  Lichens  (Alectoria  jubata). 
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Ether 

Nfree 
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Amide 

1 

litrogen. 

extract. 

Cellulose. 

extract. 

of  nitrogen. 

nitrogen. 

Ash. 

1. 

1-54 

1-86 

3402 

48-67 

77-0 

0-27 

6-85 

2. 

2-27 

2-28 

26-68 

50-59 

59-8 

0-39 

6-27 

3. 

1-72 

1-99 

26-25 

55-73 

57-5 

0-27 

5-29 

4. 

2-41 

2-47 

22-37 

50-84 

76-7 

0-32 

9-25 

5. 

2-70 

4-41 

12-10 

62-62 

56-9 

0-17 

3-97 

6. 

2-67 

2-29 

17-17 

47-77 

82-6 

0-53 

16-10 

7. 

0-75 

0-99 

1-17 

91-54 

29-4 

0-13 

1-49 

The  much  greater  food  value  found  for  the  CyperacecR  (2)  as  compared 
with  the  Graminece  (1),  is  in  accordance  with  the  preference  shown  by 
the  inhabitants  for  the  former.  With  regard  to  trees  and  bushes  (5), 
large  quantities  of  leaves  (especially  birch  leaves)  are  used  in  many 
parts  of  the  country,  and  the  plants  examined  probably  form  an 
essential  portion  of  the  winter  food  of  reindeer.  Equisetum  Jluviatile, 
as  green  fodder,  is  said  to  be  favourable  to  milk  production  ;  it  is  also 
made  into  hay.  E.  palustre  and  E.  arvense  are  used  for  feeding  horses 
and  cows  respectively.  N.  H.  J.  M. 

Analyses  of  Norwegian  Hay.  By  Fr.  Werenskiold  ( Bied.  Centr., 
1896,  25,  736—737  ;  from  Tidssh\  Nm-sk.  Landh\,  1896,  3,  328—332. 
Compare  Abstr.,  1895,  ii,  324). — The  results  of  new  experiments  show 
that  the  composition  and  digestibility  of  different  samples  of  the  same 
plant   vary  considerably.      There   seems,  however,  to   be   a   distinct 
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diiference  between  Leguminosce  and  grasses, 
results  were  obtained  with  different  kinds  of 


Crude 

proteids. 

Trifolium  pratense    11*38 

„        hyhridum  11*38 

Anthyllis  vulnerario.  11*52 

fMax.       6*10 


19  Grasses 


\Min. 


3-08 


Diges- 
tible 

proteids. 
2*28 
2*55 
4*03 
2*75 
0-87 


Indiges- 
tible 

proteids. 
5*04 
4*21 
3*15 
2*69 
0*44 


The  following  percentage 
hay. 

CoeflBeient  of  digestibility 


Amides. 
4*06 
4-62 
4*34 
2*57 
0*62 


of  crude 
proteids. 

55*7 
63*0 

72*7 
79*4 
55*9 


of 

proteids. 

31*1 

36*2 

56*2 


A  sample  of  Astragalus  Orohoides  (collected  13  th  July)  furnished  hay 
containing  24*38  per  cent,  of  crude  proteids ;  tbe  digestibility  co- 
eflBcient  was  86*5.  The  percentage  of  indigestible  proteids  was  3*30, 
digestible  proteids  10*04,  and  amides  11*04.  N.  H.  J.  M. 

Examination  of  Linseed  Meal.  By  Fritz  W.  A.  Woll  (Ann. 
Rep.  Agr.  Exp.  Stat.  Wisconsin  for  1895,  12,  64 — 85). — Linseed  cake 
prepared  by  the  old  method,  in  which  the  moistened  seeds  were  heated 
to  about  70 — 80°  and  pressed,  contained  6 — 7  per  cent,  of  fat.  In  the 
new  method,  the  crushed  and  heated  seeds  are  extracted  about  12  times 
with  light  petroleum,  and  the  seeds,  after  being  steamed  to  remove  the 
light  petroleum,  are  dried  and  ground.  The  meal  so  obtained  contains 
fat  (3  2  per  cent.)  and  proteids  (37*9  per  cent.),  whilst  by  the  old  method 
it  contained  7*2  and  35*9  per  cent,  of  fat  and  proteids  respectively.  The 
proteids  are  abnormally  high  owing  to  the  climatic  conditions  of  1894. 
The  lower  digestibility  of  the  residues  extracted  with  light  petroleum 
is  attributed  to  the  steaming. 

The  two  kinds  of  meal  can  be  distinguished  by  means  of  the 
"  swelling  test "  in  the  following  manner.  The  meal  (5  grams)  is 
mixed  with  boiling  water  (50  c.c.)  in  a  graduated  cylinder  and  left  for 
2  hours,  and  the  amount  of  clear  liquid  read  off.  Whilst  meals  pre- 
pared by  the  old  process  absorb  the  whole  of  the  water  added,  those 
obtained  after  extraction  with  light  petroleum  only  absorbed  from  4*1 
to  6*3  parts.  As  regards  the  feeding  value  of  the  meal,  the  percentage 
of  fat  and  proteids  are,  of  course,  more  important  than  the  absorptive 
power  for  water.  The  method  is,  however,  very  useful  for  ascertaining 
the  process  by  which  the  meal  was  made.  N.  H.  J.  M. 
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Table  of  Factors.     By  Edmund  H.  Miller  and  J.  A.  Mathews 

{J.  Amer.  Chem.  Soc,  1896,  18,  903— 904).— A  convenient  table  for  the 
conversion  of  the  weights  of  precipitates  of  constant  composition  into 
the  corresponding  metal  or  oxide,  or  acid  radicle.     The  logarithm  is 

L.    DE   K. 


given  in  each  case 


Convenient  form  of  Measuring-flask. 
{Ber.,  1897,  30,  278.     Compare  this  vol.,  ii. 


By  WiLHELM  "WiSLICENUS 

70).— The  flask  described 
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by  the  author  [loo.  cit.)  has  been  already  introduced  by  Biltz    (Abstr. 
1896,  ii,  671)  and  by  Giles  (Abstr.,  1894,  ii,  251).  M.  0.  E. 


Some  Extensions  of  the  Plaster  of  Paris  Method  in  Blowpipe 
Analysis.  By  W.  W.  Andrews  {J .  Amer.  Chem.  Soc,  1896,  18, 
849 — 869). — The  author  has  improved  this  well-known  process  by  intro- 
ducing a  set  of  new  reagents  and  by  improving  the  material.  A  solu- 
tion of  iodine  in  potassium  thiocyanate  is  now  used  to  produce  volatile 
iodides  in  place  of  hydriodic  acid,  whilst  a  mixture  of  potassium  bro- 
mide and  potassium  hydrogen  sulphate  or  phosphate  is  substituted  for 
fuming  hydrobromic  acid.  A  mixture  of  potassium  chloride,  iodide,  or 
fluoride  with  metaphosphoric  acid  is  also  found  to  be  a  useful  reagent. 
To  dissolve  the  films,  the  author  now  employs  potassium  cyanide  solu- 
tion rendered  more  stable  by  the  addition  of  a  little  free  alkali,  whilst 
a  solution  prepared  by  boiling  aqueous  potash  with  excess  of  flowers 
of  sulphur  is  substituted  for  yellow  ammonium  sulphide  in  order  to 
dissolve  the  films  and  produce  sulphide  spots. 

In  order  to  produce  coloured  fluxes  on  the  tablets,  the  material  must 
be  made  more  resistant  to  the  dissolving  effect  of  the  metaphosphoric 
acid  and  of  the  alkali  in  the  borax.  The  author  advises  adding  a  tea- 
spoonful  of  boric  acid  to  every  quart  of  water  used  in  making  the 
plaster  tablets. 

The  great  delicacy  of  the  plaster  blowpipe  assay  is  again  proved  by 
numerous  instances.  L.  de  K. 

Effect  of  an  Excess  of  Reagent  in  the'-'Precipitation  of  Barium 
Sulphate.  By  C.  W.  Foulk  {J.  Amer.  Chem.  Soc,  1896,  18, 
793 — 807). — The  author  has  made  a  largo  number  of  experiments  on  the 
best  way  of  precipitating  barium  sulphate,  and  tabulated  the  results. 

It  appears  that  when  a  barium  salt  is  precipitated  by  sulphuric  acid 
in  the  presence  of  hydrochloric  acid,  a  large  excess  of  the  reagent  is 
required,  especially  if  the  quantity  of  hydrochloric  acid  is  very  large. 
If  the  precipitate  has  to  be  collected  at  once,  a  very  large  excess  of 
sulphuric  acid  should  be  added,  as  otherwise  it  would  be  necessary  to 
leave  the  mixture  for  some  time,  stirring  at  intervals. 

Barium  sulphate  obtained  by  the  use  of  excess  of  sulphuric  acid  in 
the  presence  of  hydrochloric  acid  is  coarse  and  crystalline  ;  that  ob- 
tained by  adding  excess  of  barium  chloride  is  finely  divided  and  liable 
to  run  through  the  filter.  The  precipitation  is  not  complete  unless  an 
excess  of  the  reagent  is  added,  particularly  so  if  there  is  much  hydro- 
chloric acid  present.  The  precipitate  always  contains  occluded  barium 
chloride  which  no  amount  of  washing  can  remove  ;  it  may,  however,  be 
extracted  from  the  precipitate  after  ignition  by  repeated  treatment 
with  boiling  water  and  re-ignition.  If  the  moist  filter  containing  the 
precipitate  is  put  into  a  platinum  crucible,  precipitate  end  up,  and  then 
gradually  burnt,  no  reduction  to  sulphide  takes  place.  L.  de  K. 

Elementary  Analysis  under  pressure  in  a  Closed  Vessel.  By 
Walther  Hempel  {Ber.,  1897,  30,  202— 211).— The  author  proposes 
to  carry  out  combustions  of  organic  substances  in  compressed  oxygen 
(25  kilos,  to  the  square  cm.)  in  a  modified  form  of  the  Berthelot  calori- 
metric  bomb,  which  is  made  of  such  dimensions  that  it  can  be  accurately 
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weighed  (250  grams).  After  the  combustion,  which  is  carried  out 
as  in  thermochemical  determinations,  the  gases  are  allowed  to  escape 
slowly  through  the  absorption  tubes,  and  the  bomb  is  then  twice  filled 
with  pure  air,  and  pumped  out  through  the  absorption  tubes  by  means 
of  a  water  pump.  The  amount  of  nitrous  acid  formed  is  determined 
by  washing  out  the  bomb  (after  it  has  been  treated  as  above  and 
weighed),  with  water,  and  titrating  with  centinormal  alkali.  Sulphur, 
if  present,  is  entirely  converted  into  sulphuric  acid,  which  is  esti- 
mated in  the  usual  way.  The  amount  of  water  formed  is  given  by 
the  increase  in  weight  of  the  calcium  chloride  and  sulphuric  acid 
tubes  which  are  used  j^lus  the  increase  in  weight  of  the  autoclave,  minus 
the  weight  of  acids  formed.  As  the  apparatus  has  to  be  exhausted, 
soda  lime  tubes  are  used  for  absorbing  the  carbonic  anhydride. 

A.  H. 

Estimation  of  Arsenic,  Antimony,  and  Foreign  Metals  in 
Commercial  Copper  by  Electrolytic  Methods.  By  A.  Hollard 
{Gompt.  rend.,  1896,  123,  1063— 1065).— When  hydrogen  sulphide  is 
passed  through  the  liquid  from  which  the  copper  has  been  electrolyti- 
cally  removed,  the  precipitate  may  contain  arsenic,  antimony,  lead,  and 
perhaps  traces  of  copper,  whilst  iron,  nickel,  and  cobalt  may  be  present 
in  the  filtrate.  The  sulphides  of  arsenic  and  antimony  are  separated 
from  the  other  sulphides  by  solution  in  ammonium  sulphide,  the  arsenic 
being  eventually  precipitated  as  magnesium  ammonium  arsenate,  and 
the  antimony  reprecipitated  as  sulphide,  the  latter  being  dissolved  in 
concentrated  sodium  sulphide  solution,  and  the  antimony  deposited  "by 
electrolysis.  From  the  filtrate  from  the  hydrogen "  sulphide  precipi- 
tate, the  iron  is  removed  as  hydroxide,  the  nickel  and  cobalt  being 
deposited  electrolytically  from  an  ammoniacal  solution  containing 
ammonium  sulphate. 

Estimation  of  Silver. — If  the  copper  is  rich  in  silver,  the  whole  of 
the  latter  will  be  deposited  with  the  copper,  but  if  the  amount  of 
silver  is  but  small,  then  the  silver,  in  from  10  to  50  grams  of  the 
metal,  is  precipitated  as  chloride,  dissolved  in  2  per  cent,  potassium 
cyanide  solution,  and  submitted  to  a  current  of  0'025  to  0*035  amp. 

Lead  may  be  estimated  by  electrolysing  a  nitric  acid  solution  of  the 
copper,  the  platinum  cone  being  connected  with  the  positive,  and  the 
spiral  with  the  negative  pole.  At  the  end  of  12  hours,  the  lead  is  en- 
tirely deposited  on  the  cone  as  hydrated  peroxide.  The  intensity  of 
the  current  should  be  0*3  amp.  A.  C.  C. 

Estimation  of  Thoria.  Analysis  of  Monazite  Sand.  By 
Charles  Glaser  {J.  Amer.  Ckem.  Soc,  1896,  18,  782— 793).— Two 
grams  of  the  finely  pulverised  mineral  is  heated  with  strong  sulphuric 
acid,  or  fused  with  potassium  hydrogen  sulphate ;  on  treating  the 
fused  mass  with  cold  water,  silica  and  tantalic  acid  are  left  undis- 
solved, but  must  be  freed  from  traces  of  thoria  by  repeated  treatment 
with  hydrofluoric  and  sulphuric  acids  ;  the  thoria  solution  is  then  added 
to  the  main  liquid.  This  is  freed  from  titanium,  &c.,  by  treatment 
with  hydrogen  sulphide,  first  at  the  boiling  heat  and  then  in  the  cold. 
After  filtering,  the  liquid  is  boiled  to  expel  the  gas,  any  excess  of  acid 
is  neutralised    with  ammonia,    and  the  thoria,    together  with  other 
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metals  of  the  cerium  group,  is  precipitated  by  adding  100  c.c.  of  a 
saturated  solution  of  ammonium  oxalate  previously  heated  to  boiling. 

The  oxalates  are  next  reduced  to  oxides  by  ignition,  converted  into 
sulphates,  the  greater  part  of  the  acid  neutralised  with  ammonia,  the 
solution  heated  to  boiling,  and  hot  ammonium  oxalate  solution  added 
in  excess ;  after  a  little  while,  a  few  c.c.  of  ammonium  acetate  is  added. 
On  cooling,  the  metals  of  the  cerium  group  are  precipitated  as  oxalates, 
leaving  the  thoria  in  solution ;  the  latter  can  then  be  precipitated  with 
ammonia,  washed,  ignited,  and  weighed. 

The  author  also  gives  a  detailed  account  of  the  estimation  of  titanic 
acid,  tantalic  acid,  glucina,  zirconia,  and  yttria,  lanthanum  and  didy- 
mium  oxides,  cerium  oxide,  ferric  oxide,  lime,  alumina,  lead,  silica,  and 
phosphoric  acid,  all  of  which  occur  in  the  monazite  sand. 

L.  DE  K. 

Estimation  of  Aluminium  in  Phosphates.     By  Henri  Lasne 

{Bull.Soc.  CMm.,  1896,  [4],  15,  237— 248).— The  author  has  studied 
sources  of  error  in  the  different  methods  of  analysing  phosphates  contain- 
ing alumina.  Methods  involving  the  precipitation  of  alumina  as  phos- 
phate in  presence  of  ammonium  acetate  give  erroneous  results, 
on  account  of  the  variation  of  the  composition  of  the  precipitate  and 
of  the  solubility  of  the  alumina.  The  latter  increases  with  the  amount 
of  acetic  acid  present,  and  vanishes  when  the  solution  is  slightly 
ammoniacal.  The  amount  of  phosphoric  acid  in  the  precipitate  in- 
creases with  the  quantity  present  in  the  solution. 

In  the  case  of  aluminium  phosphate  precipitated  in  the  presence  of 
ammonium  thiosulphate,  it  was  found  that  the  quantity  of  phosphoric 
acid  in  the  precipitate  increased  with  the  quantity  present  in  the  solu- 
tion up  to  a  certain  point,  and  then  became  fairly  constant.  A 
correction  could  be  made  for  the  loss  of  alumina  due  to  solubility  if 
the  conditions  were  kept  constant. 

A  sample  of  known  composition  was  analysed  by  several  different 
methods,  of  which  the  oxalic  acid  method  alone  gave  satisfactory 
results.  M.  W.  T. 

Analysis  of  Aluminium.  By  James  0.  Handy  (/.  AmeQ'.  Chem. 
Soc,  1896,  18,  766 — 782). — The  best  solvent  for  commercial  aluminium 
is  a  mixture  of  100  c.c.  of  nitric  acid  of  sp.  gr.  1*42,  300  c.c.  of  hydro- 
chloric acid  of  sp.  gr.  1*20,  and  600  c.c.  of  25  per  cent,  sulphuric 
acid.  One  gram  of  aluminium  borings  is  dissolved  in  30  c.c.  of 
the  acid  mixture,  and  the  solution  evaporated  until  dense  fumes  of 
sulphuric  acid  begin  to  appear  ;  after  cooling  slightly,  the  residue  is 
boiled  with  100  c.c.  of  water  and  10  c.c.  of  weak  sulphuric  acid,  1 
gram  of  metallic  zinc  is  added,  and  the  whole  heated  for  some  time  to 
precipitate  the  copper  and  reduce  the  iron  to  the  ferrous  state.  The 
latter  is  then  titrated  with  permanganate,  whilst  the  copper,  mixed 
with  silica,  is  dissolved  in  dilute  (15  per  cent.)  nitric  acid,  and  titrated 
with  potassium  cyanide,  after  the  addition  of  a  slight  excess  of  sodium 
carbonate.  The  undissolved  silicon  and  silica  are  first  fused  with  sodium 
carbonate,  and  afterwards  recovered  by  evaporating  with  sulphuric  acid ; 
the  result  is  finally  calculated  to  silicon.  Graphitic  or  crystalline  silicon 
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may  be  estimated  by  dissolving  1  gram  of  the  metal  in  30  c.c.  of  dilute 
hydrochloric  acid  (1  :  2)  in  a  platinum  dish,  and  adding  to  the  solution 
2  c.c.  of  hydrofluoric  acid,  which  dissolves  the  non-crystalline  silicon,  but 
does  not  attack  the  graphitic  variety  ;  after  filtering,  for  which  a 
funnel  coated  with  paraffin  must  be  used,  the  residue  is  ignited  and 
fused  with  sodium  carbonate  and  the  silica  estimated  as  directed 
above. 

To  estimate  any  sodium,  1  gram  of  the  borings  is  dissolved  in 
50  c.c.  of  nitric  acid  with  a  sufficiency  of  hydrochloric  acid ;  the  solu- 
tion is  boiled  to  expel  chlorine,  evaporated  in  a  platinum  dish,  and 
finally  heated  until  no  more  nitric  fumes  are  given  off.  The  residue  is 
then  powdered,  and  treated  as  if  it  were  an  estimation  of  alkalis  in  a 
silicate,  namely,  by  fusing  with  1  gram  of  ammonium  chloride  and 
8  grams  of  pure  calcium  carbonate,  &c.  Carbon  and  nitrogen  are 
estimated  by  Moissan's  method,  slightly  modified. 

If  it  is  desired  to  make  a  direct  estimation  of  the  aluminium,  the 
following  process  is  recommended.  One  gram  of  the  sample  is  dis- 
solved in  30  c.c.  of  dilute  hydrochloric  acid,  evaporated  to  dryness,  and 
the  residue  boiled  with  10  c.c.  of  strong  hydrochloric  acid  and  75  c.c. 
of  water.  After  diluting  to  250  c.c,  hydrogen  sulphide  is  passed 
through  the  solution,  which  is  filtered,  and  the  excess  of  hydrogen 
sulphide  boiled  off,  the  last  traces  being  removed  by  adding  1  c.c.  of 
strong  nitric  acid,  and  boiling  for  10  minutes.  When  cold,  the  liquid 
is  made  up  to  500  c.c,  50  c.c.  is  pipetted  off,  diluted  to  250  c.c,  heated 
to  boiling,  and  a  slight  excess  of  ammonia  added,  the  boiling  being 
continued  for  20  minutes.  The  alumina  is  collected,  washed  with 
boiling  water,  ignited,  and  weighed  as  quickly  as  possible,  as,  according 
to  the  author's  experience,  the  precipitate  is  exceedingly  hygroscopic 

The  rest  of  the  paper  is  devoted  to  the  analysis  of  alloys  of  aluminium 
with  copper,  nickel,  manganese,  chromium,  tungsten,  titanium,  zinc, 
tin,  and  phosphorus ;  also  to  the  analysis  of  crude  hydrated  alumina 
and  of  bauxite,  but,  although  containing  useful  details,  the  processes 
used,  on  the  whole,  present  no  novel  features.  L.  de  K. 

Analjrbical  Methods  involving  the  Use  of  Hydrogen  Per- 
oxide. By  B.  B.  Boss  {J.  Amer.  Chem.  jSoc,  1896,  18,  918—923).— 
Baumann  has  used  hydrogen  peroxide  for  the  estimation  of  chromic  acid 
and  chromates ;  the  latter,  when  mixed  with  a  sufficiency  of  sulphuric 
acid  and  an  excess  of  hydrogen  peroxide,  gives  off  8  atoms  of  oxygen 
for  every  molecule  of  chromic  acid,  or  445*3  c.c.  of  oxygen  for  1  gram 
of  the  acid. 

The  author,  having  repeated  Baumann's  experiments,  has  successfully 
applied  the  process  to  the  indirect  estimation  of  iron.  After  reducing 
the  ferric  compound  to  the  ferrous  state,  an  excess  of  standardised  solu- 
tion of  potassium  dichromate  is  added,  and  the  undecomposed  chromic 
acid  is  then  estimated  by  means  of  hydrogen  peroxide. 

The  author  has  tried  to  apply  the  process  in  sugar  analysis.  For  this 
purpose,  the  sugar  is  inverted,  and  then  boiled  with  alkaline  copper  tar- 
trate solution ;  and  the  precipitated  cuprous  oxide,  after  being  well 
washed,  is  boiled  with  dilute  sulphuric  acid  and  a  known  quantity 
of  potassium  dichromate,  the  excess  of  which  is  then  estimated  by  the 
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hydrogen  peroxide  process.    Although  free  from  objection  in  theory,  the 
practical  results  have,  as  yet,  not  been  altogether  satisfactory. 

L.  DE  K. 

Reducing  Action  of  Chloroform  on  Fehling's  Solution.  By 
Charles  G.  Matthews  (  ./.  Fed,  Inst.  Breiving,  1896,  2,  333—334).— 
It  is  known  that  chloroform  reduces  Fehling's  solution,  and  the  author 
has  made  determinations  of  the  amount  of  cupric  oxide  obtained  by  the 
ordinary  gravimetric  method,  corresponding  with  known  weights  of 
chloroform.  It  is  found  that  1  c.c.  of  that  substance  gives  1*72  gram 
of  cupric  oxide,  or  that  1  gram  gives  1*15  gram  of  cupric  oxide.  When, 
therefore,  as  is  often  the  case,  chloroform  is  added  to  a  sugar  solution 
which  is  to  be  analysed,  it  should  be  either  expelled  by  boiling  before 
the  estimation  of  the  sugar  is  undertaken,  or  its  cupric-reducing  power 
should  be  taken  into  account  and  a  correction  made.  A.  C.  C. 

Estimation  of  Alcohol.  By  H.  Droop  Richmond  {J.  Fed.  Inst. 
Brewing,  1896,  2,  529 — 535). — In  estimating  the  percentage  of  alcohol 
in  a  liquid  indirectly,  from  the  sp.  gr.  of  the  liquid  itself  and  that  of  the 
non-volatile  portion  (extract)  remaining  after  distillation,  the  sp.  gr.  of 
the  distilled  alcohol  can  be  obtained,  according  to  Tabarie,  by  dividing 
the  sp.  gr.  of  the  liquid  by  that  of  the  extract.  It  was  subsequently 
pointed  out  by  Blunt  that  more  correct  results  were  obtained  if  the  sp.gr. 
of  the  extract  (water  =1)  were  subtracted  from  that  of  the  original 
liquid  +  1.  In  this  communication,  the  author  demonstrates  the  theo- 
retical accuracy  of  Blunt's  method.  A.  C.  C. 

A  New  Method  for  the  Estimation  of  Glycerol.  By  Fr^d 
BoRDAS  and  SiG.  de  Raczkowski  {Comi^t.  rend.,  1896, 123,  1071—1072). 
— The  authors  employ  a  slight  modification  of  the  process  suggested  by 
Nicloux  for  the  estimation  of  small  quantities  of  alcohol.  A  solution 
of  potassium  dichromate  (48  grams  per  litre)  is  added  to  5  c.c.  of  a 
dilute  solution  of  glycerol  containing  2  c.c.  of  sulphuric  acid,  until  the 
dichromate  is  completely  reduced,  a  very  slight  excess  of  the  latter 
changing  the  colour  of  the  liquid  from  a  bluish-green  to  a  yellowish- 
green.  The  glycerol  solutions  must  not  contain  less  than  O'l  gram 
or  more  than  2  grams  per  litre,  since  the  colours  are  then  either  too 
faint  or  too  intense.  Every  1  c.c.  of  the  above  dichromate  solution 
corresponds  with  0*005  gram  of  glycerol.  A.  C.  C. 

Estimation  of  Reducing  Sugars  in  Terms  of  Copper  Oxide. 
By  George  Defren  {J.  Amer.  Chem.  Soc,  1896,  18,  749— 766).— The 
author  has  reinvestigated  the  relation  between  copper  oxide  and  anhy- 
drous dextrose,  maltose,  and  lactose,  and  has  tabulated  the  results, 
the  method  employed  being  the  same  as  that  recommended  by  O'Sullivan 
(this  Journal,  1876,  ii,  130).  The  dextrose  equivalent  varied  from 
0-4401  to  0-4511  ;  that  of  maltose  from  0-7240  to  0*7433  and  that  of 
lactose  from  0-6289  to  0-6430. 

These  differences  are  due  to  the  influence  of  dilution,  the  equivalent 
becoming  greater  as  the  solution  employed  is  more  concentrated.  The 
author  has  constructed  a  very  useful  and  complete  table  for  the  benefit 
of  sugar  analysts,  giving  the  empirical  relation  between  percentage  of 
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copper  oxide  obtained  and  the   corresponding  dextrose,  maltose,  and 
lactose.  L.  de  K. 

Estimation  of  the  Ready-formed  Sugars  of  Malt.  By  G. 
Hakris  Morris  {J,  Fed.  Inst.  Brewing,  1896,  2,  224— 237).— The 
method  usually  employed  for  the  estimation  of  the  ready-formed  sugars 
of  malt,  consists  in  making  a  cold  water  extract  of  the  malt,  and  then 
estimating  the  amount  of  total  dissolved  solid  matter.  From  this 
number,  the  sum  of  the  percentages  of  the  soluble  uncoagulable  proteids, 
the  ash,  and  the  acid  is  subtracted,  the  difference  being  taken  as  re- 
presenting the  ready-formed  sugars.  The  author  has  endeavoured  to 
determine  these  sugars  directly,  both  by  fermentation  and  by  ascer- 
taining their  cupric  oxide  reducing  power,  and  expressing  the  results 
in  terms  of  dextrose.  He  finds,  however,  that  both  of  these  methods 
give  inaccurate  results,  and  that  the  older  method  yields  numbers 
which  bear  a  fairly  constant  relation  to  the  true  sugars,  as  determined 
by  the  alcohol  extraction  method  of  C.  O'Sullivan  (Trans.,  1886,  58). 
The  following  conclusions  bearing  on  the  above  method  are  recorded. 
When  ground  malt  is  digested  with  water  at  60°F.,  no  diastatic  action 
takes  place  during  the  first  3  hours.  After  this  period,  the  starch 
granules  are  acted  on,  maltose  being  formed.  At  higher  tempera- 
tures, diastatic  action  is  more  marked,  although  not  very  considerable, 
between  60°F.  and  70°F.  The  more  tender  the  malt,  the  greater  is 
effect  of  temperature  on  this  action.  A.  0.  C. 

Invert-Sugar,  I,  II.  By  John  Heron  {J.  Fed.  Inst.  BrewiTig,  1896, 
2,  440 — 452,  457 — 482). — In  Part  I  of  this  communication,  a  detailed 
account  is  given  of  the  manufacture  of  invert-sugar,  together  with 
typical  analyses  of  raw  cane-sugar,  and  of  invert-sugar. 

In  the  second  part,  methods  for  the  analysis  of  the  commercial  pro- 
ducts are  described  which  are  considered  by  the  author  to  give  the 
most  accurate  results.  A  1  per  cent,  solution  of  the  mineral  matter 
contained  in  such  samples  has,  approximately,  a  sp.  gr.  =  1*008.  In 
the  estimation  of  the  total  organic  solid  matter  in  samples  of  sugar  by 
the  use  of  the  3*86  divisor,  it  is  necessary,  therefore,  to  estimate  the 
amount  of  ash,  and  then  to  correct  for  its  influence  on  the  specific 
gravity  of  the  solution.  A.  C.  C. 

Composition  and  Permentability  of  Fruit-sugar.  By  Kel- 
HOFER  {Bied.  Centr.,  1896,  25,  760 — 761  ;  from  Jahresher.  Versuclis- 
Stat.  Wddensweil,  1895,  4,  93). — The  original  preparation  known  as 
fruit-sugar  was  a  yellowish  syrup  containing  75  per  cent,  of  sugar 
(dextrose  and  levulose),  and  therefore  a  suitable  substitute  for  natural 
fruit-sugar.  A  substance  similar  in  appearance  to  this,  and  containing 
the  same  amount  of  sugar,  is  now  made,  but  the  sugar  consists  of,  for 
example,  39*45  percent,  of  invert-sugar  and  34*75  percent,  of  cane-sugar. 
The  more  recent  preparation,  apart  from  being  in  the  form  of  a  syrup, 
has  no  advantage,  when  its  greater  cost  is  considered,  over  cane-sugar, 
either  for  effervescent  liquids,  food  for  bees,  or  as  regards  ferment- 
ability.  N.  H.  J.  M. 

Acidity  of  Milk  increased  by  Boric  Acid.  By  E.  H.  Farrington 
{J,  Amer.  Cliem.  Soc,  1896,  18,  847).— The  author  has  found  that  a 
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solution  of  boric  acid  in  milk,  shows  about  4  times  as  much  acidity  as 
when  the  same  amount  of  the  acid  is  dissolved  in  water. 

If,  therefore,  milk  shows  a  high  acidity,  and  is  still  fairly  neutral  to 
the  taste,  it  may  be  safely  assumed  to  contain  boric  acid. 

L.  DE  K. 

Behaviour  of  the  Resin  Acids  of  Shellac  in  Gladding's  and 
Twitchell's  Processes  for  separating  Fatty  and  Resin  Acids. — 
By  Ferdinand  Ulzer  and  Rudolf  Defris  {Zeit.  anal.  Chem.,  1897,  36, 
24 — 27). — The  resin  acids  of  shellac  behave,  in  Gladding's  process 
(Abstr.,  1882,  663),  more  like  fatty  acids  than  like  those  of  pine  resin, 
their  silver  salts  being  for  the  most  part  insoluble  in  ether.  A  dark 
sample  of  shellac,  with  the  acid  number  65-43,  saponification  number 
204*78,  and  only  0*05  per  cent,  of  unsaponifiable  constituents,  fur- 
nished 12-9  per  cent,  of  "resin  acid"  by  this  method.  Twitchell's 
process  (Abstr.,  1892,  389)  consists  in  passing  gaseous  hydrogen  chloride 
into  an  alcoholic  solution  of  the  acids,  when  fatty  acids  are  converted 
into  their  ethylic  salts,  whilst  resin  acids  remain  free.  After  removal 
of  the  alcoholic  hydrogen  chloride  by  washing  with  water,  the  ethereal 
layer  is  dissolved  in  light  petroleum  and  this  solution  shaken  with  soda, 
when  the  resin  acids  saponify.  The  above  sample  of  shellac  treated 
by  this  method  yielded  66*56  per  cent,  of  "  resin  acid,"  but  at  the  same 
time  a  certain  amount  of  an  ethereal  salt  was  produced  having  the 
saponification  number  199-5.  A  second  specimen  yielded  72-89  per 
cent,  of  "  resin  acid."  M.  J.  S. 

Estimation  of  Pats,  Soaps,  and  Fatty  Acids  in  Animal 
Organs.  By  Carl  Dormeyer.  {PJluger's  Archiv,  1896,  Qb,  90—108. 
Compare,  Abstr.,  1895,  ii,  540). — Renewed  experiments  confirm  the 
author's  previous  conclusion  that  simple  extraction  of  animal  organs 
with  ether  is  useless  as  a  trustworthy  method  of  estimating  fats,  soaps, 
fatty  acids,  or  cholesterol.  Even  after  a  month's  extraction,  much  fat 
remains  undissolved.  But  after  preliminary  artificial  gastric  diges- 
tion, an  additional  amount  of  fat  is  extractable,  averaging  8*5  per  cent, 
of  the  total  quantity.  W.  D.  H. 

Estimation  of  Free  Fat  in  Soap.  By  Wm.Waltke  {Cliem.  Zeit.., 
1896,  20,  38). — Ten  grams  of  the  thoroughly  dried  sample  is  powdered 
in  a  mortar,  introduced  into  a  graduated  200  c.c.  tube,  and  shaken  with 
100  c.c.  of  light  petroleum  free  from  moisture  and  non-volatile  matters. 
The  liquid  is  then  poured  off  from  the  deposit  through  a  filter,  and 
50  c.c.  of  the  filtrate  is  evaporated  in  a  weighed  platinum  dish,  the 
residue  being  finally  dried  at  110°.  The  fat,  should  the  least  trace  of 
moisture  have  been  present,  may  contain  some  soap ;  to  ascertain 
whether  this  is  the  case,  it  must  be  dissolved  in  a  little  light  petroleum, 
when,  if  free  from  soap,  it  will  yield  a  perfectly  clear  solution. 

L.  DE  K. 

Estimation  of  the  Percentage  of  AlkaU  and  Fatty  Acids 
in  Soap.  By  Wm.  Waltke  {Chem.  Zeit.,  1896,  20,  240).— A  solu- 
tion of  20  grams  of  the  sample  in  about  100  c.c.  of  water,  contained 
in  a  porcelain  basin,  is  mixed  with  70  c.c.  of  normal  sulphuric  acid, 
and   heated  until  the    fatty  acids    have  completely    melted.       The 
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mixture  is  then  cooled  a  little  and  rinsed  by  means  of  light  petro- 
leum into  a  300  c.c.  cylinder  graduated  to  0*25  c.c,  and  provided  with 
a  ground  stopper,  and  a  tap  at  the  bottom.  The  aqueous  layer  should 
not  occupy  more  than  200  c.c,  and  the  petroleum  layer  not  more  than 
100  c.c.  After  thoroughly  shaking,  the  exact  volumes  of  the  two 
layers  are  carefully  noted,  and  one-half  of  the  top  layer  is  pipetted  off ; 
after  distilling  off  the  light  petroleum,  the  fatty  acids  are  dried  at 
110°  and  weighed.  The  aqueous  layer  is  now  run  off  and  the  excess  of 
acid  titrated  with  normal  soda.  The  amount  of  alkali  in  the  soap  is 
then  easily  calculated. 

In  some  cases,  where  the  use  of  light  petroleum  is  inconvenient,  on 
account  of  an  emulsion  being  formed,  the  author  employs  either 
chloroform  or  carbon  bisulphide ;  the  aqueous  layer  then,  of  course, 
floats  on  the  top.  L.  de  K. 

Estimation  of  Fibrin  in  Blood.  By  A.  Kossler  and  F.  W. 
Theodor  C.  Pfeiffer  {Zeit.  anal.  Chem.,  1897,  36,  70 — 71  ;  from 
Centr.  inn.  Med.,  1896,  8.) — The  method  depends  on  the  estimation 
of  the  nitrogen  in  equal  volumes  of  the  uncoagulated  plasma  and  the 
defibrinated  serum.  The  blood  as  it  flows  from  the  vein  is  mixed  with 
about  xV^h  of  its  volume  of  a  4  per  cent,  potassium  oxalate  solutiou,  and 
is  then  freed  from  blood  corpuscles  by  centrifugal  action.  The  nitro- 
gen is  estimated  in  a  measured  volume  by  Kjeldahl's  process ;  another 
portion  (20  c.c.)  is  caused  to  coagulate  by  the  addition  of  5  c.c.  of  a  2 
per  cent,  calcium  chloride  solution.  After  some  hours,  the  serum  is 
pressed  out  from  the  clot  with  a  glass  rod,  and  when,  by  remaining 
liquid,  it  indicates  that  coagulation  has  ceased,  it  also  is  submitted  to 
Kjeldahl's  process.  The  result  is  multiplied  by  25/20,  to  compensate 
for  the  dilution  by  the  calcium  chloride,  and  the  difference  between  the 
two  nitrogen  determinations  gives  the  fibrin  nitrogen  of  the  oxalate 
plasma.  That  of  the  original  plasma  is  ascertained  by  Bleibtreu's 
method  (Abstr.,  1893,  ii,  331  ;  1895,  ii,  122).  M.  J.  S. 

Detection  of  Glucase,  the  Enzyme  of  Maltose.  By  Martinus 
W.  Beyerinck  {Biecl.  Centr.,  1896, 25,  753— 757).— See  this  vol.,  ii,  183. 

Estimation  of  the  Diastatic  Capacity  of  Malt.  By  Arthur 
R.  Ling  {J.  Fed.  Inst.  Brewing,  1896,  2,  335—343).  The  method 
proposed  by  the  author  is  a  modification  of  Lintner's  well-known 
method.  Those  tubes  in  the  series  in  which  the  reduction  is  nearly 
complete  are  taken,  and  the  amount  of  unreduced  copper  is  deter- 
mined by  titration  with  a  standard  solution  of  dextrose  containing  2 
grams  per  litre.  The  exact  number  representing  the  diastatic  capacity 
of  the  malt  is  thus  more  easily  obtained  than  by  making  a  second 
series  of  experiments  with  smaller  quantities  of  the  cold-water  extract 
of  malt.     Satisfactory  test-determinations  are  given.  A.  C.  C. 
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Change  of  the  Refractive  Index  by  the  Neutralisation,  the 
Formation,  and  the  Dilution  of  Solutions.  By  Gustav  Tammann 
{Zeit.  lyliysihal.  C7i6?/i.,  1896,  21,  537 — 544). — The  author  endeavoured 
to  determine  whether  the  changes  in  the  refractive  index  during  the 
neutralisation  of  solutions  are  due  to  the  changes  in  internal  pressure, 
as  it  had  been  already  proved  that  changes  in  volume  and  specific  heat 
can  be  so  explained  (Abstr.,  1895,  ii,  204 ;  1896,  ii,  289).  The  author 
deduces  first  the  relation  A?i/A'V=  -(?i  — 1),  where  n  is  the  index  of 
refraction,  and  A?^  and  A^;  are  the  refraction  and  volume  changes  result- 
ing from  alteration  of  pressure.  This  relation  is  in  accordance  with 
the  determinations  of  Hallwachs  for  changes  in  n  due  to  concentration 
changes,  and  with  those  of  Pulfrichs  on  the  formation  of  solutions. 
Electrolytic  dissociation  does  not,  however,  as  a  rule,  cause  any  change 
in  the  refractive  index,  except  in  the  case  of  compounds  containing 
hydrogen  or  hydroxyl  ions.  In  these,  the  equivalent  refraction  of 
hydrogen  increases  by  1"8  on  ionisation,  and  that  of  hydroxyl  by  0*7, 
whilst  the  formation  of  ammonium  from  ammonia  and  a  hydrogen  ion 
is  attended  by  an  increase  of  3  2  in  the  equivalent  refraction. 

L.  M.  J. 

Atomic  Refractions  of  Carbon,  Hydrogen,  Oxygen,  and  the 
Halogens.  By  Isidor  Traube  {Ber.,  1897,  30,  39— 42).— The  atomic 
refractions  calculated  by  Briihl  for  the  (/a^-  1)/(/x,2  +  2)  formula  are  all 
higher  than  the  true  values,  as  no  regard  was  paid  to  the  influence  of 
association  of  the  molecules  in  the  case  of  certain  liquids,  this  influence 
being  more  especially  marked  in  the  case  of  the  first  members  of  the 
different  series  of  homologous  compounds.  Omitting  all  cases  in  which 
association  is  known  or  suspected  to  occur,  and  recalculating  Briihl's 
values,  the  numbers  obtained  are  found  to  agree  closely  with  those 
calculated  by  the  author  from  the  molecular  volumes  (this  vol.,  ii,  p.  85). 
In  the  following  table,  the  atomic  refractions  for  the  D  line  are  given, 
the  numbers  in  the  first  column  being  those  obtained  from  the  mole- 
cular volumes,  and  those  in  the  second  column  Briihl's  corrected 
numbers. 


C  2-88  2-70 

H  0-905  0-99 

0'  1-60  1-52 

O"              „  1-97 

O2              „  1-58 


CI  6-11  6-04 

Br  8-85  8-84 

I  13-84  13-82 

F  1-41  1-50 

p  1-60  1-83 


The  corresponding  numbers  for  the  />t  -  1  formula  may  be  obtained  by 
multiplying  the  above  by  1-659.  H.  C. 

Atomic  Refractions  of  Nitrogen.  By  Isidor  Teaube  {Ber,^  1897, 
30,  43 — 47).  -  The  author,  in  continuation  of  his  work  on  the  atomic 
refractions  of  the  elements  (see  preceding  abstract),  has  calculated  from 
the  molecular  volume  formula  the  atomic  refraction  of  nitrogen  in  a  large 
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number  of  nitrogen  compounds.  The  atomic  refraction  of  trivalent  nitro- 
gen in  the  amines,  nitriles,  and  similar  compounds  is  always  the  same,  the 
mean  value  for  the  D  line  being  2 "65.  Nitrogen  in  the  nitro-,  nitroso-, 
azo-,  oximido-,  isocyanic,  and  ammonium  compounds  has  a  much  higher 
atomic  refraction,  the  mean  value  being  3-77.  As  the  pentad  nitrogen 
atom  has  a  greater  refraction  than  trivalent  nitrogen,  it  may  be  that  in 
these  latter  compounds  the  nitrogen  is  in  every  instance  quinquivalent. 

H.  0. 

Spectrometric  Determinations.  By  Julius  W.  Bruhl  {Beo\, 
1897,  30,  158 — 162). — The  author  has  directly  determined  the  refrac- 
tions of  several  organic  compounds,  and  gives  the  following  values  for 
the  molecular  refractions  for  the  Ha  and  Na  lines  calculated  from 
the  (n^  -  1)1  [n^  +  2)  formula,  and  for  the  molecular  dispersions  Hy  -  Ha. 

Ha               Na  Hy'-Ha 

Ethylic  ether,  Et.^O    22-31  22-41  0*53 

Methylal,  CH2(OEt)2 19-08  19-16  0-43 

Ethylic  orthoformate,  CH(OEt)o 39-14  39*30  0-89 

Ethylic  orthocarbonate,  C{0Et)4  49-69  49-89  1-09 

Hydrazine,  NH2-NH2    8-82           8-87  0-27 

Dimethylhydrazine,  NMe2-NH,   18-58  18-68  0-60 

Butylmethylamine,  NHMe-C^Hg 28-61  28-76  0-76 

Butylmethylhydrazine,NH2-NMe'C4H9  32-32  32-50  0-92 

H.  C. 

Hydrazine,  Hydrogen  Peroxide,  Water.  By  Julius  W.  Bruhl 
(Ber.,  1897,  30,  162— 172).— The  author  has  in  a  former  paper  (Abstr., 
1896,  ii,  162)  advanced  the  view  that  oxygen  in  hydrogen  peroxide  and 
water  is  quadrivalent,  and  that  the  former  compound  has  the  constitu- 
tion HO: OH.  It  is  here  shown  that  compounds  of  the  type  Il2^*^ll2 
and  B^N'OH,  in  which  R  may  be  any  radicle  or  hydrogen,  do  not 
behave  like  hydrogen  peroxide.  The  molecular  refractions  of  compounds 
of  this  type  are  found  to  be  equal  to  the  sum  of  the  refractions  of  their 
constituents,  whereas  in  the  case  of  hydrogen  peroxide  this  is  not  so, 
the  observed  refraction  being  much  greater  than  that  calculated. 

H.  C. 

Normal  Rotatory  Dispersions.  By  Philippe  A.  Guye  and  P.  A* 
MBhiKiAii  {Comjjt.  rend.,  1896,  123,  1291— 1293).— The  authors  have 
determined  the  rotatory  dispersions  of  a  number  of  carbon  compounds ; 
the  specific  rotatory  powers  for  the  line  D,  and  the  specific  rota- 
tory dispersions,  are  given  in  the  following  table.  With  the  possible 
exception  of  methy'ic  lactate,  all  the  liquids  are  composed  of  simple 
molecules,  and  all  have  normal  rotatory  dispersion. 

Sp.  gr.       t  [aJD  [a]v-z 

Propylene  oxide 0-820  23-5°-|-l-10  -t-1-02 

Propylic /3-methyladipate  0-978  16-5  -f2-19  +2-39 

Ethylic  y3-methyladipate    0-986  18  -^2-25  -h2-70 

Isobutylic  ^-methyladipate   0-950  18  +3-01  +3-73 

Secondary  amylic  chloride 0-851  23  +3-13  +3-32 

Phenylamylic  oxide    0-924  24  +3-62  +4-14 
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Sp.  gr.  t  [o]d  [o]v-z 

Methylic  ^-methyladipate 1-050  17°  +3-64  +3-16 

Methylic  2  : 6-methyl-3-octanonate.  0*950  16  +3'83 

Isopropylic  yS-methyladipate 1*034  16  +6-54  +4-99 

Methylic  lactate 1-080  16  -7*95  -4-33 

Methylic  biityryllactate    1-019  20  -38-68  -28-65 

Methylic  acetyllactate  1-080  15  -4860  -36-97 

Although  the  specific  rotatory  dispersions  are  of  the  same  order  of 
magnitude  as  the  specific  rotatory  powers,  they  are  not  proportional  to 
them.  C.  H.  B. 

Spectra  of  Argon.  By  John  Trowbridge  and  Theodore  W.  Richards 
(Amer.  J.  Sci.,  1897,  [iv],  3,  15—20;  also  Phil.  Mag.,  43,  77—83).— 
The  present  paper  is  preliminary  to  a  more  exhaustive  study  of  the  dis- 
charges of  electricity  through  rarefied  gases,  by  means  of  a  storage 
battery  of  10,000  cells,  which  will  give  an  electromotive  force  of  about 
20,000  volts.  The  red  glow  of  argon  is  readily  obtained  with  a  voltage 
of  about  2,000,  but  not  with  much  less ;  Crookes'  estimate  of  27,600 
volts  is  evidently  excessive.  The  introduction  of  a  condenser  between  the 
terminals  of  the  Geissler  tube  made  no  difference  in  the  red  glow  as  long 
as  the  connections  were  good  and  the  condenser  quiet.  As  soon  as  a 
spark  gap  was  introduced,  or  the  condenser  began  to  emit  the  humming 
sound  peculiar  to  it,  the  beautiful  blue  glow  so  characteristic  of  argon 
immediately  appeared.  If  this  light  is  examined  by  a  revolving  mirror, 
it  is  seen  to  consist  of  intermittent  discharges.  The  battery  charges 
the  condenser  to  the  potential  necessary  to  produce  a  spark  between  the 
terminals  of  the  spark  gap  ;  the  discharge  of  this  accumulated  electricity 
is  produced  in  the  tube,  and  then  the  operation  is  repeated.  The 
potential  required  certainly  cannot  be  greater  than  2,000  volts,  the 
E.M.F.  of  the  battery  which  will  easily  produce  the  blue  glow. 

The  oscillatory  discharge  of  the  condenser  is  an  important  factor  in 
producing  the  blue  spectrum  of  argon,  and  the  effect  of  the  oscillatory 
discharge  in  producing  the  blue  spectrum  can  also  be  shown  by  the  use 
of  an  electrical  machine.  If  the  terminals  of  the  tube  containing  argon 
are  connected  with  the  terminals  of  an  electrical  machine,  the  pure  red 
spectrum  is  obtained.  If  a  spark  gap  is  interposed  in  such  a  manner 
that  a  condenser  charged  by  the  machine  can  discharge  through  the 
tube,  the  blue  discharge  immediately  occurs  j  the  condenser  discharge 
oscillates  through  the  gas. 

When  the  tube  containing  argon  at  a  suitable  pressure  is  brought 
near  a  Hertz  oscillator,  giving  a  rate  of  about  115,000,000  oscillations 
per  second,  it  immediately  shows  the  blue  colour.  The  unusual  sensi- 
tiveness of  an  argon  tube  to  oscillatory  discharges  indicates  that  it  will 
be  of  great  use  in  the  study  of  wave-motions  of  electricity.  The  change 
of  colour  in  the  tube  from  red  to  blue  is  so  marked  that  an  argon  tube 
reveals  what  is  not  shown  in  a  conspicuous  manner  by  other  gases. 
The  authors  propose  to  call  an  argon  tube  fitted  for  the  study  of  elec- 
trical waves  a  talantoscope.  H.  C. 

Multiple  Spectra  of  G-ases.  By  John  Trowbridge  and  Theodore 
W.  Richards  {Amer.  J.  Sci.,  1897,  [iv],  3,  117—120;  also  Phil.  Mag,, 
43,    135 — 139). — Having  shown   (preceding   abstract)  that  the   con» 

15—2 


200  ABSTRACTS   OF   CHEMICAL   PAPERS. 

tin  nous  discharge  of  a  high  tension  accumulator  through  argon  produces 
the  red  spectrum,  whilst  the  oscillatory  discharge  of  a  condenser  pro- 
duces the  blue  spectrum,  the  authors  proceeded  to  determine  whether 
the  different  spectra  noticed  in  the  case  of  other  gases  are  primarily  de- 
pendent on  the  electrical  conditions  which  cause  the  gas  to  glow.  With 
nitrogen,  the  two  different  spectra  were  obtained  by  varying  suitably  the 
electrical  conditions  of  the  discharge.  With  the  continuous  discharge, 
the  channelled  spectrum  was  obtained,  but  when  the  condenser  was  in- 
troduced, the  channelled  spectrum  gave  place  to  bright  lines,  already  well 
known  and  mapped.  This  line  spectrum  corresponds  with  the  blue  spec- 
trum of  argon.  Hydrogen  under  the  influence  of  the  continuous 
discharge  gives  a  multitude  of  sharp  lines,  among  which  the  four  usual 
hydrogen  lines,  although  present,  are  by  no  means  especially  prominent. 
A  large  capacity  is  required  to  change  this  spectrum  into  the  familiar 
four-line  spectrum  which  is  comparable  with  the  blue  spectrum  of 
argon.  Each  of  the  halogens  gives  two  spectra,  one  with  and  one 
without  the  condenser.  Helium  gave  a  brilliant  yellow  glow  under 
the  influence  of  the  continuous  discharge,  and  a  brilliant  blue  with  the 
condenser  discharge,  but  since  the  bright  helium  lines  remained  in 
each,  and  every  other  important  line  in  the  blue  spectrum  proved  to  be 
an  argon  line,  it  is  evident  that  the  oscillations  produced  no  consider- 
able effect  on  the  helium.  H.  C. 

Potential  Differences  between  Metals  and  Electrolytes.  By 
Otto  Wiedeburg  {Aoin.  Phys.  Chem.,  1896,  [ii],  59,  742— 749).— A 
theoretical  paper  dealing  with  the  determination  of  contact  differences 
of  potential  between  metals  and  electrolytes,  and  in  answer  to  objec- 
tions to  the  Lippmann-Helmholtz  theory  of  capillary  electrical  pheno- 
mena. H.  C. 

Experimental  Investigations  on  the  Electrolysis  of  Water. 
By  Alexei  p.  Sokoloff  {Ann.  Phijs.  Chem.,  1896,  [ii],  59,  802— 804).— 
Corrections  to  some  of  the  tables  in  the  author's  former  communica- 
tion on  this  subject  (Abstr.,  1896,  ii,  510).  H.  C. 

Electrolytic  Behaviour  of  Solutions  of  some  Salts  and  Acids 
in  Methylic  Alcohol.  By  Giacomo  Carrara  {Zeit.  inhysikal.  Chem., 
1896,  21,  680). — In  the  communication  by  Zelinsky  and  Krapiwin 
(this  vol.,  ii,  5)  on  the  above  subject,  reference  was  omitted  to  the 
author's  work  on  many  of  the  compounds  investigated  (Abstr.,  1896, 
ii,  511).  L.  M.  J. 

Specific  Heats  of  Gaseous  Elements  and  their  Atomic 
Constitution.  By  Marcellin  P.  E.  Berthelot  {Compt,  reyid.,  1897, 
124,  119 — 125). — The  author  summarises  the  known  facts  with  re- 
spect to  the  specific  heats  of  the  gaseous  elements.  He  points  out  that 
there  are  four  distinct  cases,  (1)  where  the  ratio  of  the  two  specific  heats 
is  1"66,  and  the  molecules  are  generally  believed  to  be  monatomic  ; 
(2)  where  the  ratio  is  1*41,  and  the  molecules  behave  as  if  they  were 
diatomic  and  show  no  signs  of  dissociation  into  monatomic  molecules, 
although  at  high  temperatures  there  are  indications  that  such  dis- 
sociation is  beginning  to  take    place;    (3)  where   the   ratio  is    1*30 
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(chlorine,  bromine,  and  iodine)  and  the  diatomic  molecules  dissociate 
more  or  less  completely  at  high  temperatures.  In  these  cases,  the  ratio 
indicates  that  a  considerable  amount  of  internal  work  is  done  when 
the  temperature  of  the  gas  is  raised  between  ordinary  limits  ;  (4) 
where  the  ratio  is  1'175  and  the  molecule  is  tetratomic,  but  becomes 
diatomic  at  high  temperatures.  The  specific  heats  at  constant  volume 
are  in  the  four  cases  3'0,  4 '8,  6*6,  and  11 '4,  and  the  ratios  of  the  three 
chief  numbers  are  not  far  removed  from  1:2:4.  There  is,  therefore, 
some  ground  for  supposing  that  the  specific  heats  of  elementary  gases 
at  constant  volume  are  proportional  to  the  number  of  atoms  in  their 
molecules.  C.  H.  B. 

Variation  of  Melting  Points  with  the  Pressure.  By  B. 
Demerliac  {Compt.  rend.,  1897,  124,  75 — 77). — Between  1  atmos- 
phere and  10  atmospheres,  the  variations  in  the  melting  points  with 
variations  in  the  pressure  are,  in  the  cases  of  paratoluidine  and  a-naph- 
thylamine practically  identical  with  those  calculated  by  means  of  Clapey- 
ron's  formula.  The  author  has  also  made  experiments  with  a  view  of 
ascertaining  whether  this  formula  holds  good  at  high  pressures.  In  the 
case  of  benzene,  observations  were  made  between  10  and  450  atmos- 
pheres, and  when  the  results  are  plotted  with  the  rise  in  melting  point 
for  ordinates  and  the  pressures  for  abscissse,  the  curve  is  concave  to- 
wards the  axis  of  the  pressures.  The  curve  is  a  hyperbola,  and  beyond 
330  atmospheres  it  becomes  approximately  parallel  with  the  axis  of  the 
pressures,  or,  in  other  words,  clTjdp  tends  towards  zero.  In  the  case  of 
paratoluidine,  the  curve  is  also  a  hyperbola,  and  dT/dp  tends  towards 
0  when  p  increases  beyond  180  atmospheres.  a-Naphthylamine  gives  a 
curve  of  the  same  kind,  and  dTjdp  tends  towards  zero  whenp  exceeds 
150  atmospheres.  C.  H.  B. 

Thermochemical  Method  for  the  Determination  of  the 
Equivalents  of  Acids  and  Bases.  By  Marcellin  P.  E.  Berthelot 
{Ann.  Chim.  Phys.,  1896,  [vii],  7,  283— 288).— The  author  describes  a 
thermochemical  method  by  which  the  equivalent  of  an  acid  or  a  base 
may  be  determined,  even  if  the  composition  of  the  compound  is  un- 
known. A  given  weight,  p,  of  the  acid  is  made  up  with  distilled 
water  to  a  given  volume,  say  two  litres ;  a  known  quantity  of  this 
solution,  say  500  c.c,  is  then  taken,  100  c.c.  of  potash  of  known 
strength  (K0H  =  2  litres)  is  added,  and  the  heat  evolved,  q^,  is  mea- 
sured. A  second  100  c.c.  of  the  potash  solution  is  added,  and  the 
heat  evolved,  q.>,  is  also  measured,  the  operation  being  repeated  until,  on 
the  addition  of  fresh  alkali,  no  more  heat  is  developed.    The  total  heat 

of  combination  thus  measured  {qi  +  q^-^ +  2'n)  is  one-quarter  of  that 

which  the  given  weight,  p,  of  the  acid  would  evolve.     The  equivalent, 

E,  of  the  acid  can  then  be  obtained  by  the  equation    E  = p  =  J^ 

400n  n 

and  is  approximate  to  l/?ith. 

It  is  necessary  that  the  amount  of  alkali  added  in  the  first  instance 
should  be  insufficient  to  neutralise  all  the  acid  taken,  otherwise  j^:>2»  Pi,^ 
vkc,  become  0.     In  order  to  determine  the  equivalent  more  accurately, 
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the  experiments  must  be  repeated,  using  the  same  strength  of  acid, 
but  the  potash  only  yV^h  as  strong  ;  by  this  means  the  equivalent 
will  be  approximate  to  j^n.  The  approximation  can  be  made  even 
closer  by  using  more  dilute  solutions  of  potash. 

In  the  case  of  monobasic  acids,  the  numbers  q-^,  q^,  &c.,  are  equal 
among  themselves ;  in  the  case  of  many  poly  basic  acids,  however,  these 
numbers  differ  considerably,  decreasing,  as  a  rule,  with  each  fresh 
addition  of  alkali. 

The  same  rules  apply  for  the  determination  of  the  equivalent  of  a 
base,  but  in  all  cases  the  rules  only  apply  to  soluble  acids  or  bases 
yielding  soluble  salts.  Special  precautions  are  necessary  in  the  case 
of  an  insoluble  acid,  an  insoluble  base,  or  an  insoluble  salt  resulting 
from  a  soluble  acid  and  base.  J.  J.  S. 

Thermochemical  Relations  between  the  different  Modifica- 
tions of  Ordinary  Glucose.  By  Marcellin  P.  E.  Berthelot  (Ami. 
Chim.  Phys.,  1896,  [vii],  7,  51 — 57.  Compare  Bechamp,  Abstr.,  1894, 
ii,  2;  Tanret,  Abstr.,  1895,  i,  490). — The  author  gives  the  following 
thermochemical  data  at  20°. 

D.  N.  D  +  N. 

Solution.     Heat  evolved  by 

the  action  of 

5/2  NaOH  on  the 

Solutions. 

Cal.  Cal.  Cal. 

a-Glucose(aB  =  106°)    -2-15  +3-75  +1-45 

y8-Glucose  (ai>  =  52-5°)  -0-96  +3-96  +3-00 

7-Glucose(ai,  =  22-5°)   -142  +3-75  -I-2-33 

It  is  therefore  to  be  inferred  that 

(1)  The  change  of  a-glucose  into  j8-glucose  absorbs  ~  1*55  Calories. 

(2)  The      „        „  y-glucose      „  „  „         -0-67       „ 

The  differences  are  even  less  for  the  compounds  in  solution,  in  fact 
they  fall  within  the  limits  of  experimental  error.  J.  J.  S. 

Pressure  Differences  produced  by  Isothermal  Distillation. 
By  Max  Beinganum  {Ann.  Phys.  Chem.,  1896,  [ii],  59,  764—767).— 
Experiments  of  Askenasy  are  described  in  which  a  tube  about 
1  metre  long  was  closed  at  one  end  (previously  somewhat  enlarged 
and  funnel-shaped)  with  a  plug  of  plaster  of  Paris,  filled  with  water 
saturated  with  gypsum,  and  then  placed  in  a  vessel  of  mercury,  the 
closed  end  uppermost.  Evaporation  of  the  water  through  the  plaster 
plug  took  place,  tbis  being  hastened  as  far  as  possible  by  keeping  the 
surrounding  atmosphere  dry,  and  the  mercury  rose  in  the  tube  to  heights 
(893  mm.  !)  which  were  greater  than  those  of  the  barometer  at  the 
time.  The  author  shows  that,  in  cases  of  this  kind,  if  p  is  the  vapour 
pressure  of  water  at  the  surface  level  of  the  mercury,  p  the  vapour 
pressure  at  the  level  of  the  plaster  plug,  so  that  p-p  is  the  hydrostatic 
pressure  of  a  column  of  water  vapour  of  the  height  of  the  tube,  the 
mercury  should  then  rise  to  the  height  H' =  {p-p)/{pi-p')  x  s  x 
691-6  T  cm.j  where  s  is  the  specific  gravity  of  mercury,  and  T  the 
absolute  temperature  at  the  time  of  the  experiment.  H.  C. 
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Vapour  Pressure  of  Compounds  of  Calcium  Chloride  with 
Water.  By  Wilhelm  Muller-Erzbach  {Zeit.  physikal.  Chem.,  1896, 
21,  545 — 555). — The  vapour  pressures  were  estimated  by  the  method 
previously  adopted  (Abstr.,  1896,  ii,  295),  and  the  following  results 
were  obtained. 


Compound. 

Temp. 

Vap.  Pres. 

VP    /V.P.of 
^•^•/  Water. 

CaClo+4— 6H2O 

CaC]2  +  2— 4H2O 

15-5° 

16-7 

28-0 

15-0 

33-0 

13-6 

15-0 

2-47 
2-83 
7-02 
1-47 
5-98 
1-57 
0-64 

0192 
0-20 
0-25 
0-116 

CaClg  +  l— 2H2O 

0-16 

0-135 

0-05 

The  results  agree  fairly  well  with  Roozeboom's  determinations,  but 
theauthor  does  not  find  two  modifications  of  the  compound  CaCl2  +  4H20, 
which  are  stated  by  Rooze^ioom  to  exist.  The  capability  of  formiug 
a  plastic  mass,  possessed  by  some  salts,  such  as  calcium  chloride, 
the  author  considers  to  be  due  partly  to  the  absorption  of  moisture 
from  the  atmosphere,  but  more  particularly  to  inherent  plasticity  of 
the  salt.  The  redetermination  of  the  vapour  pressure  of  sulphuric 
acid  gave  results  in  accordance  with  those  of  Regnault,  except  in 
the  case  of  a  strong  acid,  the  value  0-061  being  obtained,  in  place 
of  0-074  for  acid  of  sp.  gr.  1-614  at  15°.  L.  M.  J. 

Internal  Friction  of  Mercury  Vapour.  By  Arthur  A.  Koyes 
and  H.  M.  Goodwin  {Zeit.  physikal.  Chem.,  1896,  21,  671— 679).— The 
internal  friction  of  a  gas  is  dependent  on  the  mass  and  volume  of  the 
molecule,  the  mean  velocity  and  the  mean  free  path,  and  if  the  values 
for  different  gases  are  compared,  the  relation  obtained  is  iq^\y^^  = 
^i^il^i  '•  '^h^-i/^^'  where  y  is  the  coefficient  of  friction  ??i  the  mass  of  the 
molecule,  c  the  mean  velocity,  and  q  the  cross  section  of  the  molecule 
or  its  sphere  of  action.  At  equal  temperatures,  however,  m-^c^^  —  m^c^, 
so  that  the  relation  reduces  to*^'^  :  $'2  =  '^2/^1*  sj'ni^l'^n.-^,  and  comparisons 
of  q  may  be  made.  Experiments  were  made  with  mercury,  carbonic 
anhydride,  and  hydrogen,  under  similar  conditions  and  with  the  same 
apparatus,  and  the  results  obtained  were:  T^Hg/i^COg  =  2*17;  yyHg/iyCOg  = 
2-08  ;  T^Hg/ryHg  =  4-04.  From  these  results,  the  ratios  gHg/gCOg  =- 1'02 
and  5'Hg/^H2  =  2-48  are  obtained,  so  that  the  cross  section,  and  hence 
probably  the  volume,  of  the  monatomic  mercury  molecule  is  practically 
identical  with  that  of  the  complex  carbonic  anhydride  molecule,  a  fact 
which  appears  to  indicate  that  in  molecules  the  interatomic  spaces  are 
very  small.  The  density  of  the  mercury  molecule  is  about  4-5  times 
greater  than  that  of  carbonic  anhydride.  L.  M.  J. 

Some  Pecuharities  of  Solubility  Curves.  By  Henri  L.  Le 
Chatelier  {Zeit.  physikal.  Chem.,  1896,  21,  557 — 560.) — If  curves  be 
constructed  with  melting  points  as  ordinates  and  equivalent  composi- 
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tion  of  the  melted  portion  as  abscissae,  maxima  usually  occur  in  the 
neighbourhood  of  points  where  the  composition  is  that  of  a  definite 
compound,  whilst  in  certain  cases,  for  instance,  a  mixture  of  lithium 
and  potassium  carbonates,  the  maximum  is  reduced  to  a  point.  Curves 
of  this  nature  are  given  for  this  mixture  and  for  alloys  of  aluminium- 
copper,  tin-copper,  and  antimony-copper.  Theoretical  investigations 
show  that,  in  general,  the  composition  of  the  melted  part  is  different 
from  that  of  the  mixture,  and  that  points  occur  as  maxima  when  the 
compound  formed  is  not  dissociated  in  the  solution.  L.  M.  J. 

Law  of  Contraction  on  Dissolving  Sugar  in  Water.  By 
Alfred  Wohl  {Ber.,  1897,  30,  455— 460).— The  contraction  dv  of  a 
solution  of  X  grams  of  cane-sugar  in  a  volume  of  water  V  is  best  repre- 
sented by  the  equation 


x{l  -  X) 


Y-2 

xil-x) 
V 

dv'V 

V 

dv 


x{l  -  x) 

The  most  probable  value  of  the  constant  a  being  0-00303. 

It  is  possible  therefore  with  sufficient  accuracy  to  determine  the  con- 
traction by  means  of  the  formula 

dv    =     0-00303     ^iiz^) 
1  —(rx_ 

whence 

o-     =     0-36965      =      1-i 

s 

and  therefore  the  specific  gravity  of  the  solution 


(1  -o-aj)2- 0-00303  a;(^-ic) 

J.  F.  T. 

Rate  of  Reduction  of  Chromic  Acid  by  Phosphorous  Acid. 
By  Georges  Yiard  {Compt  rend.,  1897,  124,  148— 151).— The  author 
has  determined  the  rate  of  interaction  of  chromic  acid  and  phosphorous 
acid  in  solutions  of  various  degrees  of  concentration.  The  change  can 
be  approximately  represented  by  the  equation  dxjdt  =  ^{A.—xy,  where 
A  is  the  initial  quantity  of  chromic  acid  and  x  the  quantity  reduced 
in  the  time  t.  It  follows  that  t  =  JKA^  x  A3—  (A  - ic)^/(A  -  x)-^,  and  if 
C-3KA3,  (A-a;)3  =  A3/(l+C^). 

The  value  of  C  increases  with  the  concentration  of  the  solution  ;  it 
also  varies  with  the  time  in  one  and  the  same  solution,  and  reaches  a 
maximum  when  about  half  the  chromic  acid  is  reduced,  afterwards 
diminishing  regularly.  In  dilute  solutions,  the  variations  with  the 
time  are  much  less,  and  the  observed  and  calculated  values  of  x  agree 
much  more  closely.  Curves  plotted  with  t  as  abscissae  and  C  as 
ordinates  show  the  influence  of  dilution  on  the  reaction,  and  if  the 
curves  are  continued  until  they  cut  the  axis  of  C,  an  initial  value  of  C 
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is  obtained,  which  differs  from  the  initial  velocity,  KA*,  by  a  constant 
only.  It  can  then  be  proved  that  the  initial  velocity  varies  according 
to  a  power  of  the  concentration,  the  exponent  being  1  '4. 

C.  H.  B. 

Classification  of  Chemical  Elements.  By  P.  E.  Lecoq  de 
BoiSBAUDRAN  (GomjJt.  vencl.,  1897,  124,  127—130). — In  the  table  pre- 
viously given  (Abstr.,  1895,  ii,  440),  it  is  not  necessary  to  place  hydro- 
gen at  the  bottom  of  each  column.  It  may  be  placed  below  lithium 
only,  but  in  the  particular  arrangement  this  would  imply  the  existence 
of  an  unknown  element  below  beryllium,  and  of  negative  elements 
below  the  other  families.  The  latter  are,  in  reality,  represented  by  the 
three  elements  of  high  atomic  weights,  Bi,  Pb,  Tl.  The  changes  in 
the  atomic  weights  of  Be,  Li,  {%  p)"  and  (?  a)'  show  that  if  the  elements 
were  below  N,  C,  and  B,  they  would  have  negative  atomic  weights, 
which  is  inadmissible. 

The  author  denotes  by  the  term  "  bascule,"  the  difference  between 
the  atomic  weights  of  a  pair  of  odd  and  even  elements  and  their  mean 
atomic  weight,  and  he  shows,  amongst  other  things,  that  these  bascules 
are  at  a  minimum  at  the  nodes  (Joe.  cit.)  This  would  not  be  the  case 
if  Mg  -  ISTa  were  placed  on  the  same  level  as  Si  -  Al  and  S  -  P. 

The  bascule,  Te  -  Sb,  is  greater  than  that  of  Sn  -  In,  and  the  bascule 
(?  ff'  - 1,  seems  to  be  greater  than  that  of  Ba  —  Cs.  It  follows  that 
iodine  occurs  at  the  base  of  a  high  bascule  and  tellurium  at  the  summit 
of  another  high  bascule,  and  consequently  the  atomic  weight  of  tellu- 
rium may  be  higher  than  that  of  iodine,  although  the  mean  of 
Te-l-Sb  (124-25)  may  be  lower  than  the  mean  of  (H)  +  l  (129'95). 
The  rule  as  to  the  progressive  increase  in  atomic  weights  must  be 
applied  to  the  means  of  pairs  of  odd  and  even  elements,  and  not  to 
isolated  elements.  C.  H.  B. 

Methods  of  Determining  the  Molecular  Weights  of  Homo- 
geneous Liquids.  By  Isidor  Traube  (Ber.,  1897,  30,  265—277).— 
The  author  gives  a  summary  of  all  the  methods  at  present  available 
for  the  purpose  of  determining  the  molecular  complexity  of  liquids 
(compare  Eamsay,  Abstr.,  1895,  ii,  40,  and  Linebarger,  Abstr.,  1896, 
ii,  9).  In  former  papers,  it  has  been  shown  that  the  molecular  co- 
volume  for  non- associated  liquids  is  25  9  at  15°.  For  the  double 
molecule,  the  co-volume  is  12*95,  and,  generally,  if  the  co-volume  has 
any  value  y,  between   12-95   and  25-9,  the  association  factor  will  be 

given  by  a;  =  1  4-  -i.^.qk  -  This  is  the  simplest  of  all  methods  for  de- 
termining the  value  of  the  factor  of  association,  as  it  is  thus  found 
from  a  single  determination  of  the  specific  gravity.  The  author  gives 
tables  of  the  values  of  x  thus  found  and  of  the  values  obtained  by 
other  methods,  showing  the  general  agreement  in  the  different  cases. 

H.  C. 

A  Simple  Automatic  Sprengel  Pump.  By  B.  B.  Boltwood 
(Amer.  Chem.  J.,  1897,  19,  76—78). — In  this  pump  (see  the  accompany- 
ing cut),  the  funnel  of  the  ordinary  Sprengel  is  replaced  by  a  globe, 
A,  provided  with   a  tap,  H,  and  a  tube,  I,  which  is  connected  with 


206 


ABSTRACTS   OF  CHEMICAL   PAPERS. 


a  good  water  pump.  The  mercury, 
after  passing  C,  falls  down  the  ver- 
tical tube,  and  is  swept  up  the 
left-hand  branch  by  air,  which  is 
admitted  at  D,  and  in  this  way  is 
returned  to  the  globe.  A,  the  action 
being  thus  rendered  continuous. 

A.  H. 


Inorganic  Chemistry. 


Conversion  of  Hypochlorites 
into  Chlorates.  By  Iyotibhushan 
Bhaduri  (Zeit.  anorg.  Cliem.,  1897, 
13,  385— 406).— When  solutions 
of  sodium  hydroxide,  of  concentra- 
tions varying  from  1*5  to  25  per 
cent.,  are  treated  with  chlorine  at 
25—33°,  very  little  chlorate  is 
formed.  The  conversion  of  hypo- 
chlorite into  chlorate  is  evident  in 
solutions  of  10  per  cent.,  and  in 
solutions  above  20  per  cent,  the 
duration  of  the  experiment  has  a 
great  influence  on  the  decomposition. 
Strongly  alkaline  solutions  of  sodium 
hypochlorite,  if  allowed  to  remain 
in  the  dark  at  25 — 28°  for  some 
time,  slowly  decompose,  yielding 
chlorate,  sodium  chloride,  and 
oxygen  ;  the  decomposition  is  more 
pronounced  when  the  solution  is 
exposed  to  red  light,  and  still  more 
so  when  exposed  to  yellow  light. 

A  solution  of  sodiumhydroxide(5per 
cent.)  was  saturated  with  chlorine, 
the  excess  of  chlorine  removed  by 
a  current  of  dry  air  free  from  car- 
bonic anhydride,  and  an  alkaline 
solution  of  sodium  hypochlorite  then 
gradually  added  until  free  chlorine 
was  no  longer  present.  This  solu- 
tion was  very  unstable,  and  in  the 
course  of  an  hour  its  titration  factor 
altered  greatly.  After  remaining  in  a  closed  flask  in  the  dark  for  3 
hours,  it  was  found  that  free  chlorine  was  evolved,  but  on  shaking  the 
flask,  this  was  again  absorbed.  It  therefore  appears  that,  under  some 
conditions,  sodium  hypochlorite  decomposes  into  chlorine  and  alkali. 

When  a  solution  of  sodium  hypochlorite  is  kept  under  diminished 
pressure,  a  regular  evolution  of  oxygen  takes  place. 
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When  solutions  of  sodium  hypochlorite  of  various  strengths  are 
heated  at  100°  in  sealed  tubes  in  the  dark  for  various  periods  of  time, 
the  percentage  decomposition,  in  solutions  in  which  the  relative  quan- 
tities of  alkali,  chloride,  chlorate,  and  hypochlorite  are  the  same, 
decreases  with  the  dilution  until  a  minimum  is  reached,  and  then,  on 
further  dilution,  again  increases;  this  point  is  reached  when  1'6  per  cent, 
of  sodium  hypochlorite  is  present.  An  aqueous  solution  of  sodium  hypo- 
chlorite is  most  stable,  therefore,  when  the  number  of  salt  molecules  in 
the  solution  is  about  0"4  per  cent.  The  amount  of  oxygen  evolved  after 
one  hour  is  about  I  to  J  the  amount  in  the  chlorate  which  is  formed. 
On  further  heating,  the  amount  of  free  oxygen  increases,  but  is  never 
more  than  that  contained  in  the  chlorate.  The  relative  amount  of  free 
oxygen  increases  with  the  dilution  of  the  solution,  and  decreases  with 
the  rapidity  with  which  the  solution  is  heated.  E.  C.  K. 

Hypoiodous  Acid  and  Hypoiodites.  By  Robert  L.  Taylor 
(Chem.  NeiDs,  1897,  75,  97). — The  author  confirms  and  extends  Schbn- 
bein's  observation.  Aqueous  solutions  of  iodine  yield,  in  the  presence 
of  an  alkali,  a  solution  of  potassium  iodide  and  hypoiodite  ;  whilst 
with  silver  salts  and  mercuric  oxide,  hypoiodous  acid  is  formed ; 
stronger  solutions  can  be  obtained  by  the  use  of  iodine  water  with 
iodine  in  suspension.  The  solution  from  the  alkali  bleaches  indigo 
strongly,  but  not  litmus,  that  from  the  silver  salts  bleaches  to  a  less 
extent,  and  that  from  the  mercury  only  very  feebly  ;  but  the  latter  can 
be  rendered  strongly  bleaching  by  adding  a  small  quantity  of  alkali. 
All  the  solutions  are  completely  decomposed  by  boiling.        D.  A.  L. 

Absorption  of  Hydrogen  Sulphide  by  Melted  Sulphur.  By 
H.  Pelabon  {Compt.  rend.,  1897,  124,  35— 37).— When  sulphur  and 
hydrogen  are  heated  together  in  sealed  tubes  at  440°,  hydrogen  sul- 
phide is  formed  and  is  absorbed  by  the  molten  sulphur,  but  is  liberated 
as  the  latter  solidifies,  the  phenomena  being  analogous  to  the  ''spitting" 
of  silver.     Hydrogen  is  not  absorbed  by  liquid  sulphur. 

When  hydrogen  sulphide  and  sulphur  are  heated  together,  there  is 
distinct  absorption  at  170°,  but  the  quantity  absorbed  is  much  less 
than  at  440°,  and,  in  fact,  between  these  limits  it  is  higher  the  higher 
the  temperature.  Even  boiling  sulphur  at  ordinary  pressure  absorbs 
considerable  quantities  of  the  gas.  The  phenomena  are  very  different 
from  those  of  ordinary  solution;  at  440°,  in  a  vacuum,  the  sulphur 
retains  the  whole  of  the  absorbed  gas,  and  only  liberates  it  during 
solidification. 

Hydrogen  and  sulphur  begin  to  combine  at  250°,  but  between  this 
point  and  350°  combination  is  not  complete.  C.  H.  B. 

Density  of  Ozone.  By  Marius  Otto  {Compt.  rend.,  1897,  124, 
78 — 81). — A  glass  flask  was  filled  with  oxygen  and  weighed,  and  after- 
wards filled  with  ozonised  oxygen  and  again  weighed.  The  ozone  was 
next  estimated  by  absorbing  it  in  potassium  iodide  solution  acidified 
with  sulphuric  acid.  The  result  of  two  concordant  experiments  is 
that  the  density  of  ozone  is  half  as  high  again  as  that  of  oxygen,  or 
1-6584.  C.  H.  B. 
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Action  of  Ammonia  on  Tellurium  Tetrachloride :  Tellurium 
Nitride.  By  Rene  Metzner  (Compt.  rend.,  1897,  124,  32—35).— 
Tellurium  tetrachloride  is  completely  reduced  by  dry  ammonia  at 
200 — 250°,  with  formation  of  ammonium  chloride  and  liberation  of 
nitrogen.  At  0°,  the  chloride  combines  with  the  ammonia  to  form  a 
yellowish  compound,  TeCl4,3NH3,  which  loses  ammonia  at  the  ordinary 
temperature,  is  decomposed  by  water  with  formation  of  tellurous  acid, 
and  by  aqueous  potash  with  evolution  of  ammonia.  When  heated,  it 
blackens,  gives  off  ammonia,  and  then  a  dark  mixture  of  ammonium 
chloride  and  tellurous  chloride  volatilises. 

If  carefully  dried  ammonia  is  allowed  to"  act  on  the  chloride  in  a 
specially  constructed  apparatus,  and  the  product  is  treated  with  liquid 
ammonia,  washed  repeatedly  with  this  liquid,  and  finally  with  water, 
tellurium  nitride,  TeN,  is  obtained  as  an  amorphous,  friable,  lemon- 
yellow  compound.  It  detonates  with  great  violence  under  percussion, 
or  when  heated  to  about  200°.  It  is  not,  however,  decomposed  by 
water  nor  by  dilute  acetic  acid,  but  aqueous  potash  liberates  all  the 
nitrogen  in  the  form  of  ammonia.  C.  H.  B. 

Action  of  Hydrogen  Sulphide  and  Hydrogen  Selenide  on 
Phosphorus  Oxychloride.  By  J.  Adolphe  Besson  (Comj^t.  rend., 
1897,  124,  151 — 153). — When  hydrogen  sulphide  is  dissolved  in  phos- 
phorus oxychloride  at  0°,  and  the  solution  is  allowed  to  remain  in  a 
closed  vessel,  a  yellowish-white,  amorphous  precipitate  forms  in  about 
24  hours,  and  after  many  weeks  small,  acicular  crystals  also  separate. 
The  amorphous  product  and  the  crystals  have  the  composition  P2O2S3, 
and  the  former  can  be  crystallised  by  dissolving  it  in  phosphorus 
oxychloride  in  a  closed  vessel  at  150°.  When  heated  at  150°,  the 
oxysulphide  yields  a  sublimate  of  pentasulphide,  and  if  heated  in  a 
vacuum  at  200°  for  several  hours,  it  completely  decomposes  into  pent- 
oxide  and  pentasulphide.  It  is  slowly  decomposed  by  water  and  moist 
air  with  liberation  of  hydrogen  sulphide,  burns  in  air  or  oxygen,  and 
is  violently  oxidised  by  nitric  acid. 

If  the  solution  of  hydrogen  sulphide  in  phosphorus  oxychloride  is 
heated  at  100°,  or,  better,  if  the  oxychloride  is  heated  in  a  closed 
vessel  with  an  open  tube  containing  hydrogen  persulphide,  all  the 
hydrogen  sulphide  is  replaced  by  hydrogen  chloride  and  the  thio- 
oxychloride,  1*202801^,  is  formed.  It  is  a  colourless  liquid  with  a 
peculiar  odour,  and  is  slowly  decomposed  by  water;  it  boils  at  104° 
under  a  pressure  of  10  mm.  and  at  119°  under  a  pressure  of  30  mm., 
and  does  not  solidify  at  —  30°.  When  heated  in  a  vacuum  at 
300 — 350°,  it  yields  a  sublimate  of  phosphorus  pentasulphide  followed 
by  one  of  the  pentoxide,  whilst  a  vitreous  residue  is  left  containing 
phosphorus,  sulphur,  and  chlorine. 

Hydrogen  selenide  has  no  action  on  the  oxychloride  at  the  ordinary 
temperature,  but  acts  slowly  at  100°,  the  products  being  brown  phos- 
phorus pentaselenide  und  metaphosphoryl  chloride,  PO2CI.  The  re- 
action is  represented  by  the  equation,  4P0C1,,  4-5H2Se=  lOHCl +  P2Serj 
-{-2P02CI.  "  C.  H.  B. 

Action   of  Chlorine   and   Steam   on    Red-hot    Carbon.      By 
Alexander  Nauaiann  and  F.  G.  Mudford  {Ber.,  1897,  30,  347—354) 
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— The  primary  reaction  is  represented  by  the  equation  201^  +  2H2O  + 
C  =  4HC1  +  C02,  and  not,  as  Lorenz  states  (Abstr.,  1896,  ii,  17),  by 
CI2  +  H2O  +  C  =  2HC1  +  CO.  Some  carbonic  oxide  is  undoubtedly 
formed,  but  this  is  due  to  a  secondary  action  of  carbon  on  the  carbonic 
anhydride  first  formed,  as  is  proved  by  the  fact  that  the  amount  of 
carbonic  oxide  is  increased  when  the  layer  of  carbon  is  made  longer,  or 
the  gases  are  passed  more  slowly  through  the  heated  tube.  In  the 
presence  of  excess  of  chlorine,  a  certain  amount  of  carbonic  oxide  is 
oxidised  to  anhydride  :  CI2  +  H2O  +  CO  =  2HC1  +  CO2. 

In  the  presence  of  excess  of  steam,  no  chlorine  passes  over  unchanged, 
but  some  hydrogen  is  formed,  and  more  of  it  in  proportion  as  the 
temperature  is  higher,  and  the  contact  of  the  gases  with  the  carbon  of 
longer  duration. 

Lastly,  it  is  pointed  out  that  all  these  processes,  resulting  in  the 
formation  of  hydrogen  chloride,  are  exothermic,  and  that  in  conse- 
quence, when  once  the  action  is  started,  no  further  supply  of  external 
heat  should  be  necessary ;  this  is  important  from  the  point  of  view  of 
a  possible  technical  application  of  the  processes.  C.  F.  B. 

Helium.  By  Marcellin  P.  E.  Berthelot  {Compt.  rend.y  1897,  124, 
113 — 119). — The  author  has  repeated  his  experiments  on  the  action  of 
a  silent  discharge  on  argon  in  presence  of  benzene,  and  confirms  his 
earlier  statements  (Abstr.,  1895,  i,  412). 

When  helium  is  treated  in  the  same  way,  there  is  not  at  first 
any  luminous  phenomenon  visible  by  daylight,  but  after  11  or  12 
hours'  action  of  the  discharge  a  characteristic  orange  luminescence 
appears  and  gradually  increases  in  intensity.  Its  spectrum  under 
atmospheric  pressure  shows  the  lines  587-5,  5160  and  500-0  of  helium, 
the  line  546  of  mercury,  and  the  hydrocarbon  band  at  about  426. 
After  17  hours'  action  of  the  discharge,  with  successive  additions  of 
small  quantities  of  benzene,  13*7  per  cent,  of  helium  was  absorbed, 
and  this  was  increased  to  16  percent,  in  39  hours.  The  product  is  a 
resinous  solid  similar  to  that  obtained  with  argon. 

Under  similar  conditions,  but  in  presence  of  carbon  bisulphide  in 
place  of  benzene,  helium  is  absorbed  in  the  same  way  as  argon.  There 
is,  however,  no  continuous  luminescence,  but  only  a  "  rain  of  fire  "  at 
the  surface  of  contact  of  the  gas  and  the  mercury  ;  some  of  the  helium 
lines  are  shown,  however.  After  182  hours'  action  55*5  per  cent,  of  the 
helium  was  absorbed,  and  this  was  raised  to  68*4  per  cent,  after  210 
hours. 

When  the  product  is  heated  in  a  vacuum,  helium  is  liberated,  and 
after  removal  of  carbon  bisulphide  and  a  trace  of  carbonic  oxide  (result- 
ing from  action  on  the  glass),  it  again  behaves  in  exactly  the  same 
way  when  subjected  to  the  action  of  the  discharge  in  presence  of 
benzene. 

The  gas  not  absorbed  in  the  first  experiments  even  after  prolonged 
action  of  the  discharge,  if  brought  in  contact  with  fresh  benzene  and 
mercury  and  again  subjected  to  the  discharge,  shows  the  characteristic 
luminescence,  and  is  gradually  absorbed. 

Helium,  like  argon,  is  not  affected  by  the  action  of  the  discharge  in 
presence  of  mercury  only.  C.  H.  B. 
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Artificial  Colouring  of  Crystals  of  the  Haloid  Salts  of  the 
Alkali  Metals  by  means  of  Sodium  and  Potassium  Vapour. 
By  Felix  KREUTz(i?er.,  1897,30,  403.  Compare  Giesel,this  vol.,  ii,  170). 
— A  claim  to  priority.  (See  Kreutz,  Anz.  Akad.  Wiss.,  Krakau, 
April,  1892).  M.  O.  F. 

Alkali  Trihaloids.     By  Charles  H.  Herty  and  Homer  Y.  Black 

(imen  Chem.  J.,  1896,  18,  847—849.  Compare  Abstr.,  1896,  ii, 
474). — An  investigation  to  determine  whether  the  mixed  trihaloids  of 
the  alkali  metals  are  isomorphous  mixtures  or  true  chemical  compounds. 
The  results  obtained  with  rubidium  dibromiodide  confirm  the  latter 
supposition,  the  successive  crops  of  crystals  obtained  from  a  solution  of 
the  ingredients  in  the  requisite  proportions  being  identical  in  compo- 
sition. A.  W.  C. 

Action  of  Halogen  Hydr acids  on  Solutions  of  the  correspond- 
ing Alkali  Salts.  By  Alfred  Ditte  (Compt.  Q-end.,  1896,  123, 
1281 — 1283). — When  hydrofluoric  acid  is  added  to  a  saturated  solution 
of  potassium  fluoride,  the  solubility  of  the  latter  rapidly  diminishes  from 
963  grams  per  1000  grams  of  water  to  324*6  grams  per  1000  when 
40*3  grams  of  hydrogen  fluoride  are  present.  From  this  point  the 
solubility  decreases  very  slowly  with  addition  of  more  acid,  reaches  a 
minimum  of  295*7  grams  in  1000  when  113*6  grams  of  acid  are  present, 
and  then  increases  somewhat  rapidly  as  the  proportion  of  acid  increases. 
With  sodium  fluoride,  the  phenomena  are  similar,  and  the  two  curves 
have  the  same  general  character,  although  the  actual  quantity  of  salt 
dissolved  is  very  much  less.  The  minimum  of  22  5  grams  in  1000  is 
reached  when  45*8  grams  of  acid  is  present.  Analogous  phenomena 
are  observed  with  bromides  and  iodides,  and  they  will  be  described  in 
detail  in  a  subsequent  memoir.  The  numbers  agree  with  Berthelot's 
calorimetric  determinations  which  indicate  the  existence  of  more  or  less 
completely  dissociated  compounds  of  the  salt  and  hydracid. 

C.  H.  B. 

Action  of  Alkali  Hydroxides  on  Solutions  of  the  correspond- 
ing Halogen  Salts.  By  Alfred  Ditte  (Compt.  rend.,  1897,  124, 
29 — 32). — When  potassium  hydroxide  is  added  to  a  solution  of  potas- 
sium bromide,  the  solubility  of  the  latter  decreases  as  the  proportion 
of  the  former  increases.  At  first  the  curve  is  practically  rectilinear, 
but  afterwards  the  weight  of  bromide  precipitated  by  a  given  weight 
of  hydroxide  diminishes  as  the  total  quantity  of  hydroxide  present 
increases. 

With  sodium  bromide,  which  can  form  a  hydrate,  the  phenomena 
are  different.  The  solubility  of  the  bromide  at  first  diminishes  rapidly 
as  the  proportion  of  hydroxide  increases,  and  then  the  rate  of  diminution 
becomes  much  slower,  and  between  certain  limits  the  total  quantity  of 
solid  matter  in  solution  remains  constant.  Finally,  precipitation  of 
the  bromide  again  begins,  and  the  solubility  diminishes  rapidly  as  the 
proportion  of  hydroxide  increases.  The  curve  seems  to  be  formed  of 
two  distinct  branches,  one  of  which  corresponds  with  a  hydrated  and 
the  other  with  the  anhydrous  bromide. 

Potassium  chloride  and  iodide  and  sodium  chloride,  which  do  not  form 
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hydrates, behave  like  potassium  bromide.  Sodium  iodide  and  potassium 
fluoride,  which  do  form  hydrates,  behave  like  sodium  bromide,  and  give 
a  curve  with  two  parts.  The  intermediate  section  of  the  curve  probably 
represents  a  condition  of  complex  equilibrium  in  liquids  containing  both 
the  hydrated  and  anhydrous  salts.  Even  in  solutions  containing  a  large 
proportion  of  hydroxide,  the  curves  give  no  indication  of  the  formation 
of  a  compound  of  the  hydroxide  and  the  salt.  C.  H.  B. 

Action  of  Hydrogen  Chloride  on  Alkali  Sulphates.  By  Albert 
CoLSON  {Compt.  rend.,  1896, 123, 1285— 1288).— Contrary  to  the  general 
belief,  sodium  sulphate  dried  at  150°  is  attacked  by  dry  hydrogen 
chloride  at  the  ordinary  temperature.  When  a  large  quantity  of  the 
sulphate  is  in  contact  with  a  small  quantity  of  the  gas,  which  cor- 
responds with  the  maximum  development  of  heat,  the  pressure  of  the 
gas  after  equilibrium  has  been  established  is  independent  of  its  mass. 
With  10  grams  of  the  salt  and  93  c.c,  and  180  c.c,  of  gas,  the  pressures 
observed  were 

t  10°  100°         120°  175°         120° 

p.  2  15  23  77  24  mm. 

If  the  temperature  is  suddenly  raised,  the  pressure  developed  is  at  first 
considerably  higher  than  that  properly  corresponding  with  the  tem- 
perature, but  gradually  returns  to  its  normal  value.  This  result  is 
most  probably  due  to  the  co-existence  of  several  phases  of  the  reaction 
and  the  superposition  of  one  phase  on  another.  The  co-existence  of 
several  phases  is  due  to  the  slowness  with  which  equilibrium  is  reached 
and  differentiates  dissociation  in  multiple  phases  from  dissociation  in 
successive  periods  such  as  that  observed  by  Isambert  with  ammonio- 
silver  chloride. 

With  excess  of  sodium  chloride  in  place  of  sodium  sulphate  (2  '8  grams 
of  sodium  chloride  and  1*8  grams  of  sulphuric  acid),  the  pressures  were 
also  independent  of  the  mass  of  hydrogen  chloride  present,  and  were 
as  follows : 

t  0°  8-2°  37°  100° 

p.  128  135  163  262— 320  mm. 

With  the  system  ISTaHSO^ -j- HCl  =  H2SO4 -f  NaCl,  the  maximum 
pressure  at  0°  exceeds  2650  mm.  In  addition  to  this  system,  the  phases 
in  which  the  author  imagines  the  reactions  to  take  place  and  which 
correspond  respectively  to  the  pressures  given  above  are,  Na2S0. -f 
2HC1  =  H2SO4  +  2NaCl  and  2Na2S04  -f  2HC1  =  2H]S"aS0^  +  2NaCJ.  A 
fourth  phase  may  result  from  the  combination  of  sulphuric  acid  with 
the  sodium  hydrogen  sulphate.  C.  H.  B. 

Decomposition  of  Metallic  Sulphates  by  Hydrochloric  Acid. 
By  Albert  Colson  {Compt.  rend.,  1897,  124,  81 — 84). — When  excess  of 
dry  lead  sulphate  is  brought  in  contact  with  dry  hydrogen  chloride,  the 
pressure  of  the  hydrogen  chloride  depends  on  the  temperature,  and  is  in- 
dependent of  the  mass  of  the  gas  present.  If  the  solid  is  afterwards 
treated  with  alcohol,  sulphuric  acid  is  dissolved,  and  hence  it  would  seem 
that  this  acid  is  partially  displaced  by  hydrogen  chloride.  It  is  possible, 
however,  that  the  alcohol  disturbs  the  conditions  of  equilibrium. 

When  dry  hydrogen  chloride  comes  in  contact  with  dry  cupric  sul- 
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phate,  the  latter  changes  from  white  to  yellow-brown.  The  pressure  of 
the  gas  depends  on  the  temperature,  and  not  on  the  mass  of  gas  present. 

If  lead  sulphate  is  placed  in  a  vessel  of  porous  earthenware  and 
treated  with  hydrogen  chloride  at  0°,  and  the  salt  is  afterwards  com- 
pletely removed,  it  is  found  that  the  earthenware  has  absorbed  a 
considerable  quantity  of  sulphuric  acid,  which  must  therefore  have 
been  liberated.  Similar  results  are  obtained  if  the  lead  sulphate,  after 
treatment  with  the  gas,  is  squeezed  between  asbestos  paper ;  the  latter 
absorbs  a  considerable  quantity  of  free  sulphuric  acid. 

On  the  other  hand,  sulphuric  acid  does  not  decompose  lead  chloride 
at  15°  in  an  atmosphere  of  hydrogen  chloride.  The  tension  of  dissocia- 
tion at  15°  is  less  than  half  an  atmosphere,  and  decomposition  does  not 
take  place  until  the  pressure  is  reduced. 

The  displacement  of  a  volatile  by  a  non-volatile  acid  of  the  same  energy 
is  not  determined  solely  by  the  volatility  of  the  displaceable  acid,  and, 
as  a  rule,  heat  or  alteration  of  pressure  is  necessary  in  order  to  pro- 
duce a  change.  The  displacements  is  analogous  to  heterogeneous 
dissociations,  and  the  maximum  pressure  at  the  ordinary  temperature 
is  usually  less  than  one  atmosphere. 

In  reversible  chemical  phenomena,  as  for  saturated  vapours,  the  heat 
developed,  Z,  is  connected  with  the  absolute  temperature,  T,  and  the 
pressure,  p,  by  the  relation  L  =  :7^/425  (u  -  u)  dp/d2\  u  being  the  volume 
of  1  kilogram  of  the  substance  when  completely  volatilised,  and  u  the 
volume  of  the  same  mass  condensed.  C.  H.  B. 

Action  of  Lithiura  on  Carbon  and  certain  Carbon  Com- 
pounds. By  Antoine  Guntz  {Com2yt.  rend.,  1896,  123,  1273—1275). 
— Lithium  carbide,  C2Li2,  is  formed  when  lithium  is  heated  to  redness 
in  a  vacuum  with  carbon,  or  when  it  is  heated  in  a  current  of  carbonic 
oxide  or  carbonic  anhydride.  In  the  latter  case,  the  current  of  gas 
must  be  slow,  so  that  the  temperature  does  not  rise  above  a  dull  red 
heat ;  at  a  bright  red  heat,  very  little  carbide  is  formed.  When  the 
metal  is  heated  in  ethylene  or  acetylene,  a  mixture  of  carbide  and 
hydride  is  formed,  but  methane  has  practically  no  action.  If  the  nitride, 
instead  of  the  metal,  is  heated  with  carbon,  the  carbide  is  mixed  with  a 
large  proportion  of  cyanide,  and  the  cyanide  is  also  formed  in  con- 
siderable quantity  when  the  metal  is  heated  in  a  carbon  dish  in  a  current 
of  nitrogen  for  the  preparation  of  the  nitride.  C.  H.  B. 

Silver  Hydride.  By  Edwin  J.  Bartlett  and  William  F.  Rice 
[Amer.  Chem.  J".,  1897,  19,  49 — 52). — When  hypophosphorous  acid  is 
added  to  silver  nitrate  solution,  the  mixture  becomes  wine-red,  then 
black,  and  finally  deposits  a  black,  flocculent  precipitate.  If  the  pre- 
cipitate is  left  in  the  solution,  it  is  converted  into  metallic  silver,  but, 
on  the  other  hand,  if  it  is  collected,  washed,  and  dried  at  60°,  it  con- 
sists of  silver  hydride ;  it  loses  0-7  per  cent,  when  ignited,  metallic 
silver  being  left.  The  authors  do  not  experimentally  prove  that  the 
loss  on  ignition  is  due  to  hydrogen.  A.  H. 

Calcium  Carbide;  a  new  Reducing  Agent.  By  Henry  N. 
Warren  {Chem.  News,  1897,  75,  2—3). — The  oxides  of  lead,  copper, 
tin,  iron,  manganese,  nickel,  cobalt,  chromium,  molybdenum,  and  tung- 
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sten  yield  calcium  alloys  when  heated  with  calcium  carbide.  The  alloy 
in  the  case  of  lead  is  brittle  and  sonorous  when  struck,  it  melts  at  a 
lower  temperature  than  pure  lead,  and  acts  less  energetically  towards 
water  than  lead  alloys  with  the  alkali  metals.  The  presence  of  the 
calcium  renders  copper  cold-short,  and  iron  brittle  and  very  oxidisable 
in  contact  with  water.  D.  A.  L. 

Action  of  Boron  on  Iron  and  Steel,  and  Errors  in  Iron  Analy- 
sis caused  by  the  Presence  of  Boron.  By  Henry  N.  Warren 
{Chem.News,  1897, 75,  91). — "  Boron-eisen"  can  be  obtained  by  melting 
ferric  borate  under  a  layer  of  borax ;  the  compound  obtained  scratches 
flint;  moreover, iron  becomes  contaminated  with  boron  merely  by  heat- 
ing the  cast  metal  with  fusible  borates,  or  by  reducing  its  oxide  by 
means  of  carbon  in  the  presence  of  a  fusible  borate ;  the  amount  of 
boron  thus  entering  into  combination  amounting  to  from  J  to  2  per 
cent.  D.  A.  L. 

Action  of  Dissolved  Carbonic  Anhydride  on  Iron.     By  Paul 

Petit  {Compt.rencl,  1896,  123,  1278  — 1280).— When  water  containing 
638  milligrams  of  calcium  carbonate  per  litre  dissolved  in  carbonic  anhy- 
dride, but  neutral  to  phenolphthalein,  is  brought  in  contact  with  finely 
powdered  iron,  more  than  half  the  carbonate  is  precipitated,  and  iron  is 
dissolved.  Water  saturated  with  carbonic  anhydride  will  dissolve  as 
much  as  500  milligrams  of  iron  per  litre,  with  liberation  of  an  equiva- 
lent quantity  of  hydrogen.  The  iron  is  converted  into  ferrous  carbonate, 
and  if  the  solution  is  exposed  to  air,  ferric  oxide  is  precipitated. 

The  water  of  the  Moselle  was  found  to  dissolve  315  milligrams  of 
iron  per  litre ;  if  previously  treated  with  a  current  of  carbonic  anhy- 
dride for  a  few  minutes,  it  dissolved  200*6  milligrams ;  but  if  mixed 
with  lime-water  until  slightly  alkaline  to  phenolphthalein,  it  dissolved 
no  iron  at  all. 

Water  containing  about  O'l  gram  per  litre  of  calcium  chloride,  sodium 
chloride,  potassium  sulphate,  or  calcium  nitrate,  but  no  carbonic  anhy- 
dride, dissolved  only  minute  traces  of  iron,  although  a  notable  amount 
of  iron  was  oxidised,  sodium  chloride  being  most  active,  and  potassium 
sulphate  coming  next.  If  the  solutions  are  saturated  with  carbonic 
anhydride,  the  quantity  of  iron  oxidised  but  not  dissolved  remains  prac- 
tically the  same,  but  the  quantity  of  iron  dissolved  in  each  case  is  con- 
siderable, and  is  decidedly  largest  with  potassium  sulphate,  the  same 
with  the  sodium  chloride  solution  as  with  water,  less  with  calcium 
chloride,  and  considerably  less  with  calcium  nitrate.  The  potassium 
sulphate  solution  becomes  alkaline,  and  the  residue  contains  iron  sul- 
phide. With  this  exception,  the  action  peculiar  to  each  salt  is  inde^ 
pendent  of  the  presence  of  carbonic  anhydride. 

When  air  has  access  to  the  solutions,  the  quantity  of  iron  dissolved 
remains  practically  the  same,  but  the  quantity  of  iron  oxidised  increases 
enormously.  C.  H.  B. 

Action  of  Water  of  the  Hubb  Coal  Mine  on  Cast  Iron.  By 
Frank  W.  Durkee  {Amer.  Chem.  J.,  1896,  18,  849— 858).— Cast  iron 
for  some  time  submerged  in  the  water  of  the  mine  was  found  to  have 
become  changed  to  a  mass  resembling  graphite,  and  soft  enough  to  bo 
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easily  cut  with  a  knife.  Analyses  of  the  original  and  of  the  trans- 
formed cast  iron  showed  that  the  latter  had  lost  considerably  in  per- 
centage of  iron  and  gained  in  oxygen. 

The  presence  of  ferrous  sulphate  in  the  water  of  the  mine  is  accounted 
for  by  supposing  that  the  iron  pyrites  in  the  coal  has  been  acted  on  by 
moist  air,  and  the  sulphuric  acid  thus  formed  has  attacked  the  cast 
iron,  thus  accounting  for  the  loss  of  iron. 

The  oxide  of  iron  found  in  the  transformed  cast  iron  is  supposed  to 
be  due  to  a  secondary  chemical  action,  whereby  the  oxygen  of  the  air 
dissolved  in  the  water  had  attacked  the  original  cast  iron. 

A.  W.  C. 

Pure  Carbide  of  Iron.  By  Edward  D.  Campbell  (Amer.  Chem.  J., 
1896,  18,  838 — 847). — Carbide  of  iron  prepared  by  a  method  differing 
but  slightly  from  that  used  by  Arnold  and  Read  (Trans.,  1894,  788) 
was  found  on  analysis  to  have  the  formula  CFcg ;  this  carbide  is  soluble 
in  hot,  moderately  concentrated  hydrochloric  acid,  the  gaseous  pro- 
ducts being  hydrogen,  butane,  and  probably  ethane,  butylene,  and  di- 
butylene.  The  probability  of  the  existence  of  a  series  of  ferrocarbons, 
with  a  general  formula  C^Fog^,  analogous  to  the  olefine  series  of  hydro- 
carbons, is  also  discussed.  A.  W.  C. 

Volatility  of  Ferric  Chloride.  By  Henry  P.  Talbot  {Amer. 
Chem.  J.,  1897,  19,  52 — 59). — When  a  solution  of  ferric  chloride  is 
evaporated  to  dryness  and  the  residue  heated  at  130°  for  2  hours,  no 
perceptible  volatilisation  of  the  salt  occurs.  If,  however,  an  ammonium 
salt  is  present,  or  if  the  iron  salt  is  evaporated  with  aqua  regia,  a  slight 
loss  does  occur.  A.  H. 

suicide  of  Chromium.  By  Guillame  J.  L.  de  Chalmot  (Amer. 
Chem.  J.,  1897,  19,  69 — 70). — When  chromium  sesquioxide,  charcoal, 
and  excess  of  silica  are  heated  in  the  electric  furnace,  a  crystalline 
chromium  siliGicle,^\<fjVy  is  produced.  It  occurs  in  long,  grey  needles,  and 
is  attacked  by  hydrofluoric  acid.  The  product  cannot  easily  be  ob- 
tained free  from  silicon.  A.  H. 

Reduction  of  Wolfram.ite  by  Carbon  in  the  Electric  Furnace. 
By  Ed.  Defacqz  {Comiyt.  rend.,  1896,  123,  1288— 1290).— Wolframite 
was  mixed  with  14  parts  of  sugar  charcoal  for  100  parts  of  the  mineral 
and  heated  in  an  electric  furnace  for  12  minutes  with  an  arc  of  from 
950 — 1000  amperes  and  50  to  60  volts.  The  metallic  product  contained 
92  "59  per  cent,  of  tungsten  and  5  08  per  cent,  of  carbon,  with  some  iron 
and  silica.  The  slag  consisted  chiefly  of  calcium  oxide  with  10*75  per 
cent,  of  tungstic  anhydride  and  some  ferric  oxide  and  silica.  Neither 
the  metal  nor  the  slag  contained  manganese,  although  the  original 
wolframite  contained  15  9  per  cent,  of  this  element.  C.  H.  B. 

Recovery  of  Uranium  from  Residues.  By  A.  Gawalowski 
{Zeit.  anal.  Chem.,  1896,  35,  678). — The  author  has  improved  his 
method  (Abstr.,  1877,  i,  345)  by  replacing  the  ammonium  carbonate  by 
sodium  carbonate  (commercial  ammonia  soda),  which  is  both  cheaper 
and  more  efficient  as  a  solvent  for  uranium  phosphate.  The  bulk  of 
the  phosphoric  acid  is  removed  from  the  solution  by  adding  ferric 
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chloride,  and  the  remainder  by  adding  magnesia  mixture  as  long  as  it 
produces  turbidity.  The  filtrate  from  the  magnesia  precipitate  may 
either  be  acidified  at  once  with  acetic  acid,  or  the  uranium  can  be  pre- 
cipitated by  adding  hydrochloric  acid,  boiling  off  carbonic  anhydride, 
and  then  adding  excess  of  ammonia.  M.  J.  S. 

Alums  of  Vanadium  Trioxide.  By  Augusto  Piccini  {Zeit.  anorg. 
Chem.,  1897,  13,  441—446  ;  also  Abstr.,  1896,  ii,  ^Oi).— Potassium 
vanadium  alum,  K2V2(^^4)4  +  24H2O,  is  obtained  in  a  similar  manner 
to  the  alums  previously  described.  It  crystallises  in  transparent, 
greenish- violet  crystals  belonging  to  the  cubic  system.  It  is  very  easily 
soluble  in  water,  crystallises  only  from  the  syrupy  solution  when 
cooled  to  0 — 10°,  and  melts  in  its  water  of  crystallisation  at  20°, 
forming  a  green  liquid  ;  at  the  ordinary  temperature,  over  sulphuric 
acid,  it  gradually  loses  part  of  its  water ;  at  100°,  it  loses  35  percent.; 
and  becomes  anhydrous  at  230°.     Sp.  gr.  =  1-782  at  4°/20°. 

Tludlium  vanadium  alu7n,T\^ .^{^0^^  -f-  2 IH^O,  crystallises  in  pentago- 
nal hemihedric  or  dyakisdodecahedric,  reddish-violet  crystals  belonging 
to  the  cubic  system.  It  is  very  easily  soluble  in  warm  water,  somewhat 
less  so  in  the  cold.  The  crystals -gradually  alter  when  exposed  to  the 
air,  and  behave  like  the  preceding  salt  when  heated,  becoming  anhydrous 
at  230°,  and  leaving  a  yellowish-green  residue.  Sp.  gr.  =  2*342  at 
4°/20°. 

Sodium  vanadium  alum,  '^di.^.^f^O^^  -f-  24H2O,  crystallises  from  its 
syrupy  solution  at  0°  in  octahedra,  and  melts  in  its  water  of  crystalli- 
sation at  9°. 

The  author  gives  a  table  of  the  specific  gravities  and  solubilities  of 
the  vanadium  alums  and  the  refractive  indices  of  the  crystals. 

E.  C.  R. 

An  Experiment  with  Gold.  By  M.  Carey  Lea  {Zeit.  anorg. 
Chem ,  1897, 13,  447—448  ;  also  Am.  J.  Sci.,  [iv],  3,  64).— A  beautiful 
green  solution  is  obtained  when  a  10  per  cent,  solution  of  sodium 
hypophosphite  is  mixed  with  1  c.c.  of  a  gold  chloride  solution  (10  c.c.  = 
1  gram  of  gold)  and  a  drop  of  sulphuric  acid ;  as  soon  as  the  solu- 
tion begins  to  darken,  30  c.c.  of  water  is  added.  This  solution  becomes 
gradually  turbid,  and  a  bluish-black  precipitate  of  metallic  gold  is 
deposited.  After  filtration,  the  green  filtrate  again  becomes  gradually 
turbid,  and  this  phenomenon  can  be  observed  many  times.  The  green 
coloration  is  due  to  the  presence  of  finely  divided  metallic  gold  pre- 
cipitated in  the  blue  modification  ;  and  if  the  solution  is  shaken  and 
allowed  to  remain,  a  precipitate  of  gold  is  obtained  on  the  sides  of  the 
containing  vessel  which  is  yellowish -brown  by  reflected  light  and  bright 
blue  by  transmitted  light.  E.  C.  R. 

Action  of  Phosphorus  on  Platinum.  By  A.  Granger  {Compt. 
rend.,  1896,  123,  1284— 1285).— When  platinum  is  heated  in  phos- 
phorus vapour  in  a  current  of  carbonic  anhydride  at  a  temperature 
sufficient  to  start  and  maintain  the  action,  the  product  is  a  greyish- 
black,  lustrous,  friable  mass  of  the  phosphide  PtgP^  described  by 
Clarke  and  Joslin  (Abstr.,  1884,  400).  Contrary,  however,  to  the 
statement  of  these  observers,  the  author  finds  that  this  phosphide  is 
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completely  soluble  in  aqua  regia  if  the  action  is  sufficiently  prolonged. 
At  high  temperatures,  a  product  is  obtained  which  approximates  in 
composition  to  PtP,  and  at  a  bright  red  heat  the  product  retains  only 
4  per  cent,  of  phosphorus. 

When  spongy  platinum  is  used,  the  action  takes  place  below  a  red 
heat,  and  the  product  is  then  the  diphosphide  PtP.^.  Contrary  to 
Schr otter's  statement,  the  author  finds  that  this  compound  is  not  com- 
pletely soluble  in  aqua  regia,  and  the  part  that  dissolves  has  exactly 
the  composition  PtgP^.  C.  H.  B. 


Mineralogical  Chemistry. 


Igneous  Books  from  Smyrna  and  Pergamon.  By  Henry  S. 
Washington  (^7?zer.  J.  Sex.,  1897,  [iv],  3,  41 — 50). — Several  andesitic 
rocks  from  near  Smyrna  and  Pergamon,  in  western  Asia  Minor,  are 
described  ;  analyses  are  given  of  the  following.  I,  augite-andesite 
from  Mount  Pages,  south  of  Smyrna ;  the  fresh  rock  is  dark  grey, 
with  numerous  phenocrysts  of  labradorite,  augite,  and  fewer  of  biotite, 
in  a  hyalopilitic  ground-mass  consisting  of  microlites  of  labradorite 
and  orthoclase  and  a  colourless  glass;  sp.  gr.  2'640.  II,  augite-ande- 
site from  Kara  Tash,  west  of  Smyrna  ;  this  is  a  very  dark,  compact 
rock  with  numerous  small  labradorite,  and  few  augite  and  biotite,  pheno- 
crysts in  an  almost  black,  highly  vitreous  ground-mass ;  sp.  gr.  2-601. 
Ill,  biotite-dacite  from  Pergamon ;  when  fresh,  this  a  dark  grey 
rock  with  numerous  phenocrysts  of  labradorite,  biotite,  hornblende, 
and  some  of  sanidine,  in  a  fine-grained  or  vitreous  ground-mass ;  sp.  gr. 
2*525  ;  here,  although  no  quartz  is  present,  the  silica  is  high  enough 
for  the  rock  to  be  called  a  dacite. 


SiOa. 

AI2O3. 

FesOa. 

FeO. 

MgO. 

CaO. 

Na^O. 

K2O. 

H2O. 

Total. 

I. 

60-68 

16-19 

5-37 

1-58 

2-96 

5-88 

3-11 

3-95 

0-98 

100-70 

II. 

61-93 

18-47 

1-93 

2-23 

2-66 

4-31 

2-92 

3-92 

2-28 

100-65 

III. 

63-17 

17-15 

2-84 

1-31 

2-17 

4-17 

3-08 

4-19 

2-51 

100-59 

The  rocks  are  compared  with  other  volcanic  rocks  from  western 
Asia  Minor.  L.  J.  S. 

Missourite,  a  new  Leucite  Rock  from  Montana.  By  Walter 
H.  Weed  and  Louis  Y.  Pirsson  (^Amer.  J.  Sci,  1896,  [iv],  2,  315—323). 
— The  Highland  Mountain  consists  of  an  extinct  group  of  greatly 
eroded  volcanoes  rising  out  of  the  plains  of  central  Montana.  The 
granular  rock  here  described  forms  the  irregular  core  or  stock,  2^ 
miles  long,  of  one  of  these  denuded  volcanic  centres  ;  it  is  situated  at 
the  head  of  Shonkin  Creek,  on  the  north  side  of  the  mountains.  The 
freshest  and  coarsest-grained  rock  is  dark  grey,  with  a  mottled  appear- 
ance, much  resembling  a  coarse-grained  gabbro ;  it  has  the  following 
percentage  mineralogical  composition  : 

Iron  ore.     Augite.       Olivine.      Biotite.      Leucite.     Analcite.    Zeolites. 
5  50  15  6  16  4  4 
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The  structure  is  granular,  but  is  wholly  allotriomorphic ;  iron  ore, 
apatite,  and  olivine  have  been  first  formed,  whilst  the  leucite  and  augite 
have  crystallised  contemporaneously. 

Leucite,  separated  from  the  powdered  rock  by  means  of  a  heavy 
liquid,  gave  analysis  I,  this  agrees  with  the  usual  formula  KAl{Si03)2 ; 
average  sp.  gr.  2 '44. 

Analcite  and  a  new  zeolite  have  been  formed  by  the  altera- 
tion of  the  leucite.  The  small  portion  of  the  powdered  rock  which 
floated  in  liquid  of  sp.  gr.  2-30  gave  analysis  II ;  it  consists  of  a  minute 
intergrowth  of  two  minerals,  one  isotropic  and  probably  analcite,  the 
other  with  weak  double  refraction  which,  as  shown  by  the  analysis,  is 
probably  a  potassium  zeolite  of  the  natrolite  type.  Deducting  from  II 
the  constituents  of  analcite,  the  figures  under  III  are  obtained  ;  these 
agree  approximately  with  the  formula  (K2,Ca)Al2Si30jQ  +  2H2O,  which 
is  like  that  of  natrolite,  but  with  potassium  and  calcium  in  place  of 
sodium;  a  potassium  zeolite  would  be  the  expected  result  of  the 
alteration  of  leucite. 


SiOs.       AI2O3. 

Fe^O;,. 

MgO. 

CaO. 

K.,0. 

Na^O. 

HoO. 

Total. 

I.    54-46     22-24 

0-68 

trace 

010 

18-86 

0-70 

2'29 

99-33 

II.    50-18     25-07 

trace 

— 

1-70 

8-36 

6-53 

902 

100-86 

III.    45-85     26-07 

— 

— 

312 

15-35 

— 

9-61 

100-00 

ly.    4606     10-01 

3-17 

14-74 

10-55 

5-14 

1-31 

1-44 

Total 
(less  0 

FeO.     TiOg. 

P2O5. 

MnO. 

BaO. 

SrO. 

SO3. 

CI. 

for  CI). 

IV.cont.5-61     0-73 

0-21 

trace 

0-32 

0-20 

0-05 

003 

98-56 

The  bulk  analysis  of  the  rock  by  E.  B.  Hurlburt  is  given  under 
IV ;  this  is  compared  with  analyses  of  a  leucite-basalt,  absarokite  of 
Iddings,  and  shonkinite  (Abstr.,  1896,  ii,  192).  Here  there  is  about 
the  same  silica  percentage  as  in  shonkinite,  but  there  is  more  potas- 
sium, so  that  leucite  has  been  formed  instead  of  orthoclase.  Leucite 
has  not  before  been  described  as  a  constituent  of  a  granular,  plutonic 
rock.  L.  J.  S. 

Composition  of  Ha-waiian  Soils  and  Rocks.  By  Albert  B. 
Lyons  (Amer.  J.  Sci.^  1896,  [iv],  2,  421 — 429). — Several  analyses  are 
given  of  fresh  and  weathered  volcanic  rocks,  and  of  the  soils  derived 
from  these.  I  is  the  mean  of  9  analyses  of  fresh  lavas  (the  silica 
extremes  are  35-86  and  58-06).  II  the  mean  of  3  analyses  of  tufa ; 
this  consists  essentially  of  fragments  of  lava,  more  or  less  weathered, 
with  also  some  fragments  of  coral  limestone,  &c.  Ill  is  the  mean  of 
3  analyses  of  *'  rotten  "  (weathered)  lava.  IV  the  mean  of  10  analyses 
of  soils ;  here  the  material  was  boiled  for  2  hours  in  hydrochloric  acid 
of  sp.  gr.  1-15,  and  the  percentages  are  calculated  from  the  weight  of 
the  ignited  material.  By  this  method,  the  insoluble  residue  consists 
almost  wholly  of  silica  and  titanic  anhydride,  but  contains  some  in- 
soluble alkali  silicates.  I  a,  &c.,  are  the  same  analyses  calculated  on 
the  assumption  that  the  AI2O3,  and  all  the  iron,  as  FcgOg,  have  re- 
mained constant ;  this  shows  that  there  has  been  a  considerable  loss  of 
silica,  as  well  as  of  the  more  soluble  constituents. 
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I. 

11. 

III. 

IV. 

la. 

Ila. 

Ilia. 

lYa. 

SiOa 
TiOa 

47-86 
3-63 

41-79 

21-32\ 
7-33/ 

40-00 

1680 
128 

1393 

320\ 
110/ 

800 

AI2O3 

15  05 

14-02 

32-81 

22-59 'I 
J 

30-05 

1000 

1000 

1000 

1000 

Fe^Og 

8-59 

14-69 

33-92\ 
2-31J 

Feb 

4-46 

1-11 

156 

37 

35 

not  est. 

MnO 

0-50 

0-29 

0-30 

0-21 

18 

10 

5 

4 

CaO 

8-62 

10-55 

trace 

1-26 

303 

352 

— 

22 

MgO 

6-08 

10-73 

0-58 

1-19 

213 

358 

9 

20 

NaoO 

4-22 

1-99 

0-47 

0-50 

148 

6Q 

7 

9 

K06 

1-07 

0-91 

trace 

0-43 

37 

30 

. — 

8 

CuO 

0-19 

0-09 

0-30 

— 

7 

3 

5 

not  est. 

P2O5 

0-65 

0-67 

0-42 

0-68 

23 

23 

6 

12 

SO3 

0-10 

0-13 

0-42 

0-22 

4 

4 

6 

4 

CO2 

— 

3-29 

— 

— 

— 

— 

— 

— 

s 

0-11 

— 

— 

— 

— 

— 

— 

— 

L.  J.  S. 

[The  Sacramento  Mountains  Meteorite.  ]  By  Warren  M.  Foote 
(Amer.  J.  Sci,  1897,  [iv],  3,  65 — 66). — This  iron,  which  has  been  found 
in  the  Sacramento  Mountains,  Eddy  Co.,  New  Mexico,  weighs  237 
kilos.,  and  measures  80  x  60  x  20  cm.  On  the  surface  are  the  usual 
characteristic  markings  and  pittings,  and  the  Widmanstatten  figures 
are  exceptionally  regular  and  distinct.  The  latter  distinguish  this  iron 
from  the  El  Capitan  iron,  found  in  1893  about  90  miles  north  of  the 
Sacramento  range.  As  there  is  an  entire  absence  of  surface  altera- 
tion the  iron  must  have  fallen  at  a  comparatively  recent  date,  and  it  is 
probably  the  meteor  seen  to  fall  in  1876.  Analysis  gave  Fe,  91 '39; 
M,  7-86  ;  Co,  0-52 ;  Total,  99-77.  L.  J.  S. 

[Water]  from  Chichan-Kanab,  Yucatan.  By  Jas.  Lewis  Howe, 
andH.  D.  Campbell  {Amer,  J.  Sci.,  1896,  [iv],  2,  413— 415)— The 
Chichan-Kanab  (little  sea)  is  an  almost  unknown  lake,  over  6  leagues 
in  length,  in  the  interior  of  the  peninsula  of  Yucatan.  Water  from 
near  the  shore  of  the  lake  gave  analysis  I,  in  grams  per  litre ;  that 
from  the  centre  of  the  lake  gave  II. 

Ca.  Mg.  K.  Na.  SO4.  CI.  HgS. 

I.    0-865         0-313         0025        0-301         3*361         0-368  — 

II.    0-600        0-325        0-019        0-533        2-607        0-362        0-0495 

The  water  near  the  shore  is  thus  richer  in  calcium  sulphate  than 
that  at  the  centre  of  the  lake.  Samples  of  material  from  the  shores  of 
the  lake  consist  of  gypsum.  L.  J.  S. 


Physiological   Chemistry. 

The  Causes  of  Absorption  of  Oxygen  by  the  Lungs.  By  J. 
Lorrain  Smith  and  John  S.  Haldane  {Proc.  ijhysiol.  Soc,  1896 — 1897, 
16). — The  normal  oxygen  tension  of  arterial  blood  varies  from  35  to 
66  per  cent,  of  an  atmosphere  in  different  animals,  but  is  nearly 
always  higher  than  that  in  the  alveoli.  It  rises  and  falls  with  rise 
and  fall  of  the  oxygen  tension  of  the  inspired  air.  It  falls  with  a  fall 
of  body  temperature.     When  the  oxygen  supply  of  the  body  is  in- 
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sufficient,  the  oxygen  tension  of  the  blood  leaving  the  lungs  rises 
relatively  to  that  of  the  alveolar  air  and  may  become  three  or  four 
times  as  high.  Assuming  that  haemoglobin  has  the  same  properties 
inside  and  outside  the  body,  the  symptoms  caused  by  diminished 
atmospheric  pressure,  or  deficiency  of  oxygen  in  the  inspired  air,  are 
not  due  to  the  haemoglobin  passing  through  the  lungs  being  insuffi- 
ciently saturated  with  oxygen.  W.  D.  H. 

Elimination  of  Water  and  Carbonic  Anhydride  from  the 
Skin.  By  Wakelin  Barratt  (/.  Physiol.,  1897,  21,  192—208  ;  Proc, 
physiol.  Soc,  1896 — 1897,  10 — 12). — The  output  of  carbonic  anhydride 
from  the  skin  is  small  compared  with  that  of  water  ;  the  ratio  for  the 
upper  limb  at  35°  is  1  :  200.  There  are  variations  from  day  to  day, 
and  from  hour  to  hour.  At  35°,  the  elimination  of  carbonic  anhydride 
is  greater  than  at  25° ;  the  effect  of  temperature  on  the  elimination  of 
water  is  not  marked. 

The  application  of  a  ligature  to  the  limb  causes  an  increase  in  the 
carbonic  anhydride  and  a  decrease  in  the  water  eliminated. 

W.  D.  H. 

Influence  of  Great  Altitude  on  the  Formation  of  Hsemoglo^ 
bin.  By  J.  Weiss  (Zeit.  i)hysiol.  Chem.,  1897,  22,  526— 527).— The 
experiments  were  made  on  rabbits  at  Andermatt  and  Pilatus.  Control 
experiments  were  carried  out  dn  animals  of  the  same  litters  kept  at 
Basle.  There  was  an  increase  in  the  number  of  corpuscles  (from 
12 — 24  per  cent.),  but  none  in  the  haemoglobin.  There  is  no  ground 
for  attributing  a  beneficial  influence  of  high  altitudes  to  the  assimila- 
tion of  iron  and  formation  of  haemoglobin.  W.  D.  H. 

Influence  of  Inanition  on  the  Bones  and  Teeth.  By  Hugo 
Weiske  {Zeit,  physiol.  Chem.,  1897,  22,  485— 499).— The  experiments 
were  made  on  rabbits.  After  starvation,  there  is  a  slight  loss  of 
weight  in  the  bones,  which  falls  equally  on  their  organic  and  inorganic 
constituents.  In  the  teeth,  on  the  other  hand,  the  loss  falls  principally 
on  their  organic  constituents,  W.  D.  H. 

A  Difiiision  Apparatus.  By  E.  Waymouth  Reid  (J.  Physiol., 
1897,  21,  85 — 100). — The  apparatus  described  and  figured  is  for  the 
purpose  of  determining  the  relative  diffusibilities  through  parchment 
paper  of  substances  (glucose  and  peptone)  normally  absorbed  in  the 
intestine  under  conditions  of  temperature,  pressure,  &c.,  analogous  to 
those  in  the  body. .  These  experiments  were  made  with  a  view  of  com- 
paring the  numbers  with  those  obtained  in  the  gut  of  the  living  animal. 
The  same  paper  can  be  used  over  again  for  glucose,  but  proteid  solu- 
tions affect  its  permeability.  Griibler's  peptone  is  twice  as  diffusible 
as  Witte's,  and  glucose  is  3*74  times  more  diffusible  than  Griibler's 
peptone.  W.  D.  H. 

Amount  of  Nucleon  in  Human  Muscles.  By  Martin  Muller 
(Zeit.  physiol.  Che7n.,  1897,  22,  561— 566).— The  amount  of  nucleon 
(phosphorcarnic  acid)  found  in  the  muscles  of  human  adults  in  these 
experiments  was  Oil,  0*13,  and  0*22  per  cent.  It  is  less  in  the 
muscles  of  the  new  born  ;  in  five  experiments,  the  results  were  :  0*04  ; 
0-06  ;  002  ;  0-00  ;  and  O'Ol  per  cent.  W.  D.  H. 
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Influence  of  Fat  in  the  Food  on  Milk.  By  Henry  Wing  (Ann. 
Agronom.,  1896,  22,  94 — 95;  from  Cornell  Univ.  Agric.  Exp.  Stat.  Bul- 
letin, 1895). — The  addition  of  fat  to  the  fodder  of  cows  increases  neither 
the  quantity  of  milk  secreted  nor  the  amount  of  fat  in  the  milk. 

W.  D.  H. 

Amount  of  Nucleon  in  Cow's,  Human,  and  Goat's  Milk.  By 
Karl  Wittmaack  {Zeit.  physiol.  Chem.,  1897,  22,  567 — 574). — In 
cow's  milk,  the  percentage  of  nucleon  (phosphorcarnic  acid)  averaged 
0-056  ;  in  human  milk,  0*124;  in  goat's  milk,  0*11.  W.  D.  H. 

Phosphorus  in  Human  and  Cow's  Milk.  By  Max  A.  Sieg- 
fried {Zeit.  physiol.  Chem.^  1897,  22,  575 — 578). — In  cow's  milk,  the 
phosphorus  of  the  nucleon  accounts  for  only  6  per  cent,  of  the  total 
phosphorus  ;  in  human  milk,  where  the  nucleon  is  twice  as  abundant 
(see  Wittmaack,  preceding  abstract),  it  accounts  for  41*5  per  cent,  of 
the  total  phosphorus.  The  rest  of  the  phosphorus  in  human  milk  is  in 
the  casein  ;  there  is  practically  no  inorganic  phosphorus. 

W.  D.  H. 

Action  of  Acids  and  Alkalis  on  the  Electrotonic  Currents  of 
Nerve.  By  Augustus  D.  Waller  (Froc.  physiol.  Soc,  1896 — 1897, 
6 — 9). — The  typical  effect  of  acids  is  to  augment  the  catelectrotonic 
and  diminish  the  anelectrotonic  current.  Alkalis  produce  the  opposite 
efeect.  W.  D.  H. 

Deep  and  Surface  Temperature  of  the  Body  after  Section 
of  the  Spinal  Cord.  By  Marcus  S.  Pembrey  {Proc.  physiol.  Soc, 
1896 — 1897,  13 — 15). — The  observations  were  made  on  a  patient  in 
whom  the  cord  had  been  crushed.  The  surface  temperature  of  the 
paralysed  parts  was  high,  even  when  the  deep  temperature  was  sub- 
normal. The  paralysed  parts  were  dry  compared  with  the  non- 
paralysed  portions  of  the  body.  W.  T>.  H. 

BflFect  of  a  Meal  on  the  Nitrogen  of  the  Urine.  By  Otto 
Yeragutt  (/.  FhT/siol.,  1897,  21,  112 — 125). — After  a  meal  rich  in 
proteids,  the  output  of  nitrogen  in  the  urine  shows  three  rises,  one  im- 
mediately, the  second  2  to  4  hours,  and  the  third  6  to  7  hours  later. 
If  the  food  is  poor  in  proteids,  the  three  rises  are  still  seen,  but  are 
not  so  well  defined.  The  first  rise  is  the  most  constant.  Residence  at 
1000  metres  above  sea-level  makes  no  difference  in  the  result. 

W.  D.  H. 

The  Yellow  Pigment  of  Urine.  By  Archibald  E.  Garrod  (J. 
Physiol,  1897,  21,  190— 191).— Riva  and  Chiodera  have  stated  that 
the  action  of  potassium  permanganate  on  urobilin  is  to  convert  it 
partially  into  a  substance  which  has  the  characters  of  the  yellow 
pigment  of  urine. 

Conversely,  in  the  present  paper  it  is  shown  that  the  action  of  pure 
aldehyde  on  the  yellow  pigment  (in  neutral  alcoholic  solution)  is  to 
convert  it  very  largely  into  a  substance  with  the  characters  of 
urobilin. 

The  yellow  pigment  does  not  necessarily  come^  however,  ultimately 
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from  the  bile  pigment,  but  also,  and  perhaps  primarily,  from  the  blood 
pigment,  urobilin  being  in  each  case  an  intermediate  substance. 

W.  D.  H. 

Albumosuria.  By  Karl  H.  Huppert  {Zeit.  physiol.  Chem.,  1897, 
22,  500— 507).— Some  years  ago  Noel-Paton  (Abstr.,  1893,  ii,  290) 
described  a  crystalline  proteid  occurring  in  human  urine.  Crystallisa- 
tion occurred  spontaneously  in  the  urine  on  standing,  and  the  proteid 
was  recrystallised  after  its  separation  from  the  urine  by  the  use  of 
ammonium  sulphate.  The  present  article  points  out  that  this  proteid, 
which  Noel-Paton  considered  to  be  a  globulin,  is  probably  hetero- 
albumose.  The  principal  ground  on  which  this  conclusion  is  based  is 
the  concordance  in  its  ultimate  analysis  with  that  of  albumoses  in 
other  cases  of  albumosuria,  and  with  that  of  Kiihne's  heteroalbumose. 

W.  D.  H. 

Fibrinuria.  By  David  M.  Greig(J".  Pathol,  and  Bacteriol.,  1897,4, 
401 — 403). — The  occurrence  of  urine  which  deposits  a  clot  of  fibrin  on 
standing  is  a  rare  condition.  The  details  of  such  a  case  are  described  ; 
temporary  congestion  of  the  kidneys  led  apparently  to  an  exudation  of 
blood  plasma,  and  this  formed  the  source  of  the  fibrin, 

W.  D.  H. 

Multiple  Intestinal  Concretions  in  Man.  By  Carl  Th.  Morner 
(^Zeit.  physiol.  Chem.^  1897,  22,  522 — 525). — The  concretions  removed 
from  the  intestine  of  a  man  gave  the  following  result  on  analysis  : 

Magnesium  ammonium  phosphate 82*23  per  cent. 

Calcium  phosphate 5*24  ,, 

Magnesium  phosphate 1  '64  ,, 

Calcium  carbonate 1*61  „ 

Calcium  soap  0*75  ,, 

Neutral  fat 020  „ 

Insoluble  organic  substance  1*90  ,, 

Water  traces  of  soluble  organic  substances,  Arc. ,..  6*43  ,, 

W.  D.  H. 

Chlorides  and  Phosphates  of  the  Blood  in  Disease.  By 
Waclaw  yon  Moraczewski  {Virchoio's  Archiv.,  1896,  146,  424 — 452). 
— The  blood  was  investigated  in  a  number  of  diseased  conditions  of 
diverse  kinds.  Clinical  and  chemical  details  are  given  in  each  case. 
In  pneumonia,  the  chlorides  are  diminished ;  they  rise  after  the  crisis. 
The  phosphates  are  abundant;  this  is  usual  in  acute  diseases,  the 
urine  showing  a  correspondence.  In  nephritis,  there  is  an  increase  in 
the  chlorides  and  a  decrease  in  the  phosphates.  In  lead  poisoning,  if 
lead  is  passing  into  the  urine,  the  blood  is  rich  in  chlorides.  The 
urine  is  poor  in  chlorides,  rich  in  phosphates,  the  opposite  to  the 
blood ;  the  same  is  true  for  anaemia.  W.  D.  H. 

Physiological  Action  of  Nitrites.  By  John  S.  Haldane,  R.  H. 
Makgill,  and  A.  E.  Mavrogordato  {J.  Physiol,  1897,  21,  160 — 189). 
— A  full  account  of  experiments  of  which  a  preliminary  notice  has 
already  appeared  (this  vol.,  ii,  63).  W.  D.  H. 
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Physiological  Action  of  Choline,  Neurine,  and  Allied  Sub- 
stances. By  Frederick  Walker  Mott,  and  William  D.  Halliburton 
{Proc.  physiol.  Soc,  1896—1897,  18— 20).— When  iojected  into  the 
circulation,  small  doses  of  choline  hydrochloride  cause  a  marked 
temporary  fall  of  blood  pressure,  which  is  cardiac,  and  not  peripheral 
in  origin.  It  occurs  also  after  section  of  the  vagi.  Neurine  hydro- 
chloride produces  a  preliminary  fall  and  a  subsequent  rise  of  pressure, 
respiration  beicg  slowed  and  deepened.  This  drug  is  more  toxic  than 
choline,  less  than  a  decigram  being  the  fatal  dose  in  a  dog ;  respira- 
tion ceases  before  the  heart. 

The  physiological  interest  of  these  observations  is  derived  from  the 
fact  that  the  cerebrospinal  fluid,  in  cases  of  brain  disease,  where,  as 
in  general  paralysis  of  the  insane,  there  is  great  wasting  of  the  brain 
substance  and  disintegration  of  its  cells,  produces  exactly  the  same 
effects  as  solutions  of  choline.  Normal  cerebrospinal  fluid  is  innocuous  ; 
the  toxicity  of  the  pathological  fluid  is  due  to  some  non-proteid 
substance  precipitable  by  phosphotungstic  acid.  It  is  probable  that 
this  substance  is  choline,  derived  from  the  lecithin  of  the  brain.  If 
this  is  the  case,  the  enfeebled  circulation  with  severe  fainting  fits  and 
fatty  degeneration  of  the  heart,  so  frequently  seen  in  cases  of  general 
paralysis,  will  be  in  part  accounted  for.  The  blood  removed  by  vene- 
section from  patients  during  the  fits  contains  the  same  substance. 

W.  D.  H. 

Physiological  Action  of  Hydrastine  Hydrochloride.  By 
Charles  D.  F.  Phillips  and  Marcus  S.  Pembrey  (Proc.  physiol.  Soc, 
1896—1897,  4— 6).— The  effect  of  hydrastine  hydrochloride  on  the 
various  systems  is  described  in  detail;  the  most  marked  effect  is  con- 
vulsions similar  to  those  produced  by  strychnine.  The  drug  is  used  as 
an  abortefacient,  and  the  present  experiments  on  cats  confirm  this  ;  it, 
however,  at  the  same  time  kills  the  offspring.  W.  D.  H. 

Fermented  Pish.  By  Carl  Th.  Morner  {Zeit.  physiol.  Chem., 
1897,  22,  514 — 521). — In  some  parts  of  northern  Sweden,  fish  are 
loosely  packed  in  casks  with  a  little  salt,  the  casks  are  closed,  and 
allowed  to  remain  for  some  weeks.  The  fish,  therefore,  is  eaten  in 
what  is  practically  a  putrefied  condition.  The  gases  obtained  were 
carbonic  anhydride,  hydrogen  sulphide,  and  vapour  of  methyl 
mercaptan.  Succinic  acid  is  abundant,  and  so  are  both  volatile,  and 
solid  fatty  acids.  Ammonia,  methylamine,  dimethylamine,  trimethyl- 
amine,  and  choline  were  found  among  the  bases.  Leucine  is  present 
in  abundance,  and  ethylic  alcohol  and  acetone  in  small  quantities. 
Tyrosine,  indole,  scatole,  phenol,  putrescin  and  cadaverine  are  absent. 

W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Butylic  Alcohol  Fermentation.  By  Oskar  Emmerling  (Ber., 
1897,  30,  451 — 453). — After  repeated  attempts  to  isolate  Fitz's  ''Bacil- 
lus butylicus,''  a  variety  of  hay,  obtained  from  Alsace,  was  ultimately 
found  to  yield  this  organism. 
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The  pure  bacillus  quickly  sets  up  butylic  alcohol  fermentation  in 
glycerol,  producing  from  100  grams  of  glycerol,  6 '3  grams  of  pure  nor- 
mal butylic  alcohol,  and  from  100  grams  of  mannitol^  10*5  grams  of 
butylic  alcohol.  Comparison  with  Beyerinck's  "  Granulobacter  huiyl- 
icum "  showed  that  the  latter  produced  no  trace  of  butylic  alcohol 
from  glycerol,  although  it  gave  it  with  grape  sugar  ;  it  is  not  identical, 
tberefore,  with  Fitz's  bacillus. 

On  distilling  the  product  of  the  action  of  the  bacillus  on  grape-sugar, 
a  small  quantity  of  a  solid  substance  melting  at  60°,  probably  palmitic 
acid,  passes  over  along  with  the  ethylic  alcohol  and  steam. 

J.  F.  T. 

The  Changes  which  take  place  in  Milk,  either  Spontaneously 
or  during  Culinary  Processes.  By  Antoine  Bechamp  {Bull.  Soc, 
Chim.,  1896,  [iii],  15,  426—455.  See  this  vol.,  113,  183).— A  continua- 
tion of  an  historical  review  of  the  subject.  M.  W.  T. 

Fermentation  produced  by  Moulds.  By  Oskar  Emmebling 
{Ber.,  1897,  30,  454 — 455). — By  the  action  of  Mucor  racemosus  on 
100  grams  of  cane-sugar  in  a  solution  containing  2  grams  of  potassium 
phosphate,  1  gram  of  magnesium  sulphate,  and  5  grams  of  potassium 
nitrate  in  1500  grams  of  water,  large  quantities  of  carbonic  anhydride 
are  produced,  together  with  1-46  per  cent,  of  ethylic  alcohol  and  0*31 
gram  of  pure  succinic  acid,  the  latter  being  isolated  by  means  of  its 
lead  salt.  On  extracting  the  filtrate  from  the  lead  salt  with  alcohol 
and  evaporating,  1*83  gram  of  glycerol  (identified  by  means  of  the 
acraldehyde  reaction)  were  obtained. 

The  numbers  representing  the  relative  proportions  of  these  sub- 
stances produced  in  this  fermentation  are :  alcohol  22,  glycerol  1*85,  and 
succinic  acid  0*31.  J.  F.  T. 

Hydrolysis  of  Melezitose  by  Soluble  Ferments.  By  Emile  E. 
BouEQUELOT  and  H.  Herissey  (J.  Fharm.,  1896,  [vi],  4,  385 — 387. 
Compare  Abstr.,  1896,  ii,  322). — Distilled  water  which  has  been  left 
in  contact  with  a  mature  culture  of  Aspergillus  niger  for  3  days  readily 
hydrolyses  melezitose,  most  probably  into  c^glucose  and  touranose. 

J.  J.  S. 

Action  of  the  Oxidising  Ferment  of  Mushrooms  on  Phenols 
and  Phenolic  Ethers.  By  Emile  E.  Bourquelot  {J.  Phcmn.^  1896, 
[vi],  4,  241—248,  and  440—447.  Compare  Abstr.,  1896,  ii,  383,  and 
this  vol.,  ii,  66). — The  oxidising  ferment  is  best  obtained  from  Russula 
delica,  or,  in  default  of  this,  from  Lactarius  velutinus,  Bert.,  or  L.  vel- 
lereus,  Fr.,  but  the  latter  yield  less  active  solutions. 

Phenol,  in  a  slightly  alkaline  solution,  is  readily  oxidised  by  the 
ferment.  Quinol,  pyrogallol,  and  its  isomerides  are  also  readily  oxi- 
dised. Phloroglucinol,  however,  is  oxidised  but  slowly.  Anisoil  and 
phenetoil,  in  aqueous  alcohol,  are  readily  oxidised  ;  also  guaiacol.  The 
latter  is  not  merely  coloured  by  the  oxidising  ferment  of  mushrooms, 
but  also  by  ferments  from  numerous  phanerogams.  The  red  colour 
produced  on  guaiacol  can  be  changed  to  blue  by  adding  a-naphthol  in 
aqueous  alcohol.  Acetylguaiacol  and  veratrole  give  yellowish-red  pre- 
cipitates ;  a  solution  of  creosol  first  changes  to  green,  and  then  becomes 
reddish-yellow,  but,  on  shaking,  it  again  turns  green  ;  finally,  a  yellowish 
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precipitate  is  formed.  Acetyl eugenol  behaves  in  much  the  same  way 
as  eugenol.  Vanillin,  in  1  per  cent,  aqueous  solution,  gives  a  volumi- 
nous precipitate,  and  the  reaction  proceeds  more  readily  in  the  presence 
of  a  little  acid.     Vanillic  acid  acts  in  much  the  same  way. 

J.  J.  S. 

Selection  of  Organic  Nutritive  Substances.  By  Wilhelm 
Pfeffer  {Bied  Centr.,  1896,  25,  813 — 814;  from  Pringheim's  Jahrh.^ 
1895,  28,  205—268;  and  Bot.  Centr.,  1896,  Q^,  202).— In  experiments 
with  Aspergillus  niger  grown  in  a  solution  containing  glycerol  (1  per 
cent.)  and  dextrose  (6  per  cent.),  it  was  found  that  the  glycerol  was 
not  attacked,  whilst  with  2  per  cent,  dextrose  and  7*3  per  cent, 
glycerol,  the  dextrose  was  entirely  consumed.  Penicillium  utilises 
glycerol  in  relatively  large  amounts.  Lactic  acid  also  is  not  attacked 
in  presence  of  dextrose,  whilst  acetic  acid  is  utilised  in  greater  quantity 
than  dextrose  when  they  are  present  together.  Small  quantities  of 
dextrose  in  presence  of  much  peptone  are  entirely  consumed.  Both  fungi 
attack  dextro-  and  Isevo-tartaric  acids,  but  prefer  the  former.  Asper- 
gillus Jlavescens,  and  Monilia  Candida  behave  similarly,  whilst  Asjjer- 
giUusfumigatus,Mortierella  reticulatci,  Saccharomyces  ellipsoideus,  "rose 
yeast,"  "Levure  de  Duclaux,"  and  B.suhtilis  utilise  both  acids  equally. 

Lsevo-tartaric  acid  is  an  unsuitable  food  for  such  fungi  as  prefer  the 
dextro-acid,  but  suitable  for  those  which  do  not  split  up  racemic  acid. 

As  regards  the  relation  between  the  nutritive  value  of  organic  sub- 
stances and  their  chemical  constitution,  there  is  no  definite  rule  ;  com- 
pounds very  similarly  constituted  may  have  very  different  food  values, 
and  mce  versa.  The  nutritive  value  also  cannot  be  judged  by  the 
heats  of  combustion,  which  are,  for  example,  identical  in  the  case  of 
the  optical  antipodes,  which  are  frequently  physiologically  different. 

The  relative  food  value  is  generally  estimated  from  the  rate  of  de- 
velopment under  equal  conditions.  The  author  also  determined  the 
amounts  of  dry  fungus  obtained  by  the  consumption  of  100  parts  of 
nutritive  matter.  The  relation  is  called  the  economic  coefficient.  In 
the  case  of  Aspergillus  niger,  the  following  economic  coefficients  were 
obtained:  glycerol  =  20  ;'  dextrose  =  43.  With  Penicillium  glaucum, 
glycerol  =  20 ;  dextrose  =  33. 

Aspergillus  niger,  beer  yeast,  and  Saccharoynyces  ellipsoideus  in  no 
case  attacked  mandelic  acid.  Penicillium  glaucum  behaved  differently. 
Yeasts  which  split  up  racemic  acid,  seemed  to  prefer  dextromandelic 
acid,  whilst  Isevo-mandelic  acid  was  chiefly  consumed  when  inoculated 
with  a  mixture  of  putrefying  bacteria.  N.  H.  J.  M. 

Crystallisation  of  Xanthophyll  (Carotin)  and  Proof  of  its 
Presence  in  Leaves.  By  Hans  Molisch  {Ghem.  Centr.,  1896,  i, 
815—816;  from  Ber.  dent.  hot.  Ges.,  14,  18— 28).— The  author's 
'potash'  method  of  separating  chlorophyll  and  xanthophyll  in  leaves  is 
as  follows.  The  fresh  green  leaves,  either  whole  or  in  small  pieces,  are 
immersed  in  dilute  alcohol  containing  40  per  cent,  of  alcohol  by 
volume,  and  in  which  20  per  cent,  by  weight  of  potassium  hydroxide 
is  dissolved,  and  left  in  closed  vessels  in  the  dark  until  all  the  chloro- 
phyll has  been  extracted.  In  many  cases,  one  day  suffices  for  the 
complete  extraction  of  the  chlorophyll,  the  whole   of  the  xanthophyll 
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remaining  in  the  leaves.  After  washing  with  water,  the  leaves  are 
immersed  in  glycerol.  Every  cell  which  formerly  contained  chlorophyll 
is  now  seen  under  the  microscope  to  contain  crystals  of  xanthophyll ; 
and  whilst  the  epidermis  and  vascular  bundles  are  free  from  these  crys- 
tals, the  assimilation  parenchyma  appears  impregnated  with  them.  In 
some  few  cases,  the  xanthophyll  separates  in  yellow  drops,  or  permeates 
the  whole  of  the  cell  content.  The  crystals  vary  from  yellowish  to 
brownish  orange,  and  exhibit  a  most  remarkable  nacreous  lustre. 
Crystallographic  examinations  were  made  with  the  leaves  of  Miinulus 
moschatus,  Dougl. ;  Polygonum  tinctorium,  L. ;  Mercurialis  annua,  L., 
and  an  etiolated  leaf  of  wheat.  The  xanthophyll  crystals  obtained 
from  Viola  odorata  have  the  form  of  very  long,  narrow  tables.  Their 
optical  properties  indicate  that  they  belong  to  the  rhombic  system. 
Unmistakable  differences  in  the  crystals  from  various  crystallisations 
render  it  improbable  that  they  are  all  identical.  They  are  soluble  in 
ether,  absolute  alcohol,  chloroform,  carbon  bisulphide,  glacial  acetic 
acid,  and  concentrated  solution  of  chloral  hydrate,  but  insoluble  in 
dilute  acids  and  alkalis,  and  in  water  and  glycerol.  With  concentrated 
sulphuric  acid  or  nitric  acid,  the  crystals  become  indigo-blue,  turning 
quickly  yellow,  however,  in  the  latter  case.  Bromine  water  or  vapour 
causes  a  fugitive  blue  coloration,  and  then  the  crystals  become  colourless. 

With  concentrated  hydrochloric  acid  and  phenol  or  thymol,  the 
crystals,  after  a  short  time,  become  deep  blue.  In  iodised  chloral  hy- 
drate, they  turn  dirty  green.  All  these  reactions  are  best  shown  with 
leaves  which  have  been  freed  as  far  as  possible  from  water. 

The  author  does  not  attempt  to  decide  whether  the  crystals  formed 
in  this  reaction  are  all  xanthophyll  or  all  carotin  crystals,  or  whether 
these  are  identical  or  whether  they  consist  in  part  of  colouring  mat- 
ters nearly  related  to  carotene.  He  names  them  all  carotin,  and  under- 
stands by  that  term  a  group  of  closely-related  colouring  matters 
which  are  analogous  to  the  colouring  matter  contained  in  the  carrot. 
He  has  attempted  to  prove  that  the  crystals  are  not  coloured  choles- 
terol crystals.  E.  W.  W. 

Colouring  Matters  contained  in  Leaves,  and  the  Relationship 
of  Chlorophyll  to  the  Colouring  Matter  of  Blood.  By  W.  0; 
Alexander  Tschirch  {Chem.  Centr.,  1896,  i,  816—817;  from  Schweizi 
Woch.  Pharm.,  34,  85 — 87). — The  yellow-colouring  matter  of  leaves 
and  probably  that  also  of  flowers,  is  a  mixture  of  xanthocarotin,  whose 
solution  shows  three  absorption  bands  in  the  violet,  and  xanthophyll, 
whose  solution  exhibits  no  bands,  but  absorbs  the  ultra  violet  rays 
(end-absorption).  Both  compounds  were  obtained  in  a  crystalline 
form,  and  neither  contains  nitrogen.  The  chlorophyll  of  living  leaves 
is  probably  the  product  of  the  union  of  two  other  compounds  of  which 
one  is  phyllocyanin,  and  the  other  a  colourless  compound  of  unknown 
composition.  Phyllocyanin  and  its  compounds  exhibit  absorption 
spectra,  of  which  only  two  of  the  five  bands  seen  in  the  visible  part  of 
the  spectrum  agree  with  those  of  the  oxyheemoglobin  of  blood.  By 
employing  a  quartz  spectroscope,  the  author  has  detected  a  new  band 
at  the  end  of  the  violet  which  agrees  exactly  with  the  principal  absorp- 
tion band  of  blood  observed  by  Soret,  resembling  it  also  in  its  constancy 
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of  position,  which  varies  only  between  the  lines  G  and  M.  The  reddish 
yellow  crystals  of  phyllopurpuric  acid  obtained  from  alkaline  solutions 
of  chlorophyll,  that  is,  from  salts  of  chlorophyllic  acid,  exhibit  essen- 
tially the  same  spectrum,  in  the  visible  part  of  the  spectrum,  as  the  red 
hsematoporphyrin  prepared  by  Nencki  from  blood.  The  solutions  of 
both  show  a  red  fluorescence. 

Assuming  that  similarity  of  absorption  spectra  is  indicative  of 
similarity  of  atomic  constitution,  then  chlorophyll  must  be  nearly 
allied  to  the  colouring  matter  of  blood.  Moreover,  both  series  of  com- 
pounds, on  distillation  with  zinc,  yield  pyrroline,  hence  both  evidently 
contain  the  pyrroline  ring. 

The  quartz  spectroscope  employed  by  the  author  contained  a  quartz 
doublet  lens  in  the  collimator  tube,  and  in  place  of  the  telescope  a  quartz 
lens.  The  prism  was  a  Cornu  prism  composed  of  dextro-  and  Isevo- 
rotatory  quartz.  The  containing  vessels  were  also  of  quartz,  and  the 
heliostat  had  a  German-silver  mirror.  With  this  apparatus,  the  solar 
spectrum  as  far  as  the  Fraunhofer  line  U  could  be  photographed  so  that 
the  additional  portion  of  the  spectrum  was  longer  than  the  ordinary 
visible  portion.  Many  phenomena  hitherto  named  end-absorptions 
were  found  to  consist  of  bands.  E.  W.  W. 

The  Supply  of  Soil  Nitrogen.  By  Eugen  W.  Hilgard  {Ann. 
Rep.  Acjric.  Exper.  Stat.  U71W.  California  ior  1894—1895,  32— 35).— Ex- 
periments were  made  to  discover  a  plant  suitable  for  the  climate 
of  California,  for  the  purpose  of  green  manuring,  especially  for  orchards. 
It  has  been  noticed  that,  when  orchards  have  been  carefully  weeded  for 
a  number  of  years,  their  production  decreases,  notwithstanding  the 
application  of  manures  ;  the  soil,  moreover,  deteriorates  physically.  A 
leguminous  plant,  Tetragonolohus  purpureus,  for  which  the  name 
"  square-pod  pea  "  is  proposed,  seems  likely  to  be  suitable.  It  yields 
24 — 26  tons  per  acre  (equivalent  to  about  5  tons  of  hay).  Its  nitrogen 
percentage  is  less  than  that  of  lucerne  or  clover,  but  the  nitrogen  of  the 
produce  of  an  acre  would  be  much  greater.  If  sown  in  January,  it 
could  be  ploughed  in  by  the  middle  of  May. 

The  alkali  soils  of  California  contain  in  the  first  12  inches  as  much 
as  0*33  per  cent,  of  soluble  salts,  consisting  mainly  of  sodium  chloride 
and  sulphate,  but  containing  no  less  than  12  per  cent,  of  nitrate.  This 
corresponds  with  1400  lbs.  of  sodium  nitrate  per  acre  in  the  first 
12  inches  of  soil.  K  H.  J.  M. 

Distribution  of  the  Salts  in  Alkali  Soils.  By  Eugen  W. 
Hilgard  and  Robert  H.  Loughridge  {Ann.  Rep.  Agric.  Exper.  Stat. 
Univ.  California  for  1894 — 1895,  37 — 71). — Under  ordinary  circum- 
stances, the  alkali  soils  of  California  yield  very  heavy  crops,  or  nothing 
at  all,  according  to  whether  there  is  a  heavy  rainfall  or  not.  With 
irrigation,  good  crops  are  certain  for  some  years,  after  which,  owing  to 
evaporation  and  the  consequent  rise  of  alkali  to  the  surface,  the  land 
becomes  worse  than  before.  The  following  numbers  show  the  amounts 
of  soluble  salts  (in  lbs.  per  acre)  in  the  soil  and  subsoil  of  unirrigated 
land,  bearing  natural  vegetation. 
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Sodium. 

Sodium. 

Sodium. 

Alkali. 

Nitrate. 

Chloride. 

Carbonate. 

Sulphates. 

Total. 

1st  12  inches 

20 

190 

230 

370 

810 

2nd       „ 

— 

190 

4140 

730 

4460 

3rd        „ 

— 

1040 

13590 

2450 

17080 

4th       „ 

— 

20 

4040 

620 

4680 

The  results  are  important  as  showing  that  the  greater  amount  of  the 
salts  are  not  far  from  the  surface,  and  that  the  amount  is  limited. 
The  land  can  therefore  be  completely  cured  by  underdrainage. 

The  application  of  gypsum  (1*5  tons  per  acre)  gives  very  good 
results  with  barley  on  land  which  was  otherwise  sterile.  It  was  found 
that  the  percentage  of  sodium  carbonate  was  greatly  reduced  at  the 
surface,  and  even,  though  to  a  less  extent,  in  the  subsoil.  The  appli- 
cation of  gypsum  also  had  the  effect  of  liberating  potash  from  the 
zeolites  of  the  soil,  giving  rise  to  an  increase  of  potassium  sulphate 
in  the  first  6  inches  of  soil.     The  nitrates  were  also  increased. 

In  order  to  check  evaporation,  the  land  should  be  deeply  tilled,  and 
to  enable  the  deep  tilth  to  be  maintained,  crops  should  be  grown  which 
allow  hoeing.  This  is,  however,  impossible  in  the  case  of  "  black  '* 
alkali  soils ;  these  must  be  treated  with  gypsum  some  time  before 
sowing,  after  which  irrigation  may  be  necessary.  ^N".  H.  J.  M. 

Growing  Sugar  Beets  on  Alkali  Soils.  By  Eugen  W.  Hilgard 
and  Robert  H.  Loughridge  (Ann.  Rej).  Agric.  Exp.  Stat.  Univ.  Cali- 
fornia for  1894 — 1895,  71 — 91).  Sugar  beet  of  good  quality  can  be 
grown  on  land  containing  as  much  as  12,000  lbs.  of  alkali  salts  per 
acre  to  the  depth  of  3  feet,  provided  that  the  amount  of  sodium 
chloride  does  not  exceed  0*04  per  cent,  or  1,500  lbs.  per  acre.  Car- 
bonates are  much  less  injurious  than  chlorides,  and  probably  not  more 
injurious  to  the  quality  of  the  roots  than  sulphates.  The  maximum 
amounts  of  carbonates  and  sulphates,  when  good  roots  were  obtained, 
were  respectively  about  4,000  lbs.  and  9,000  lbs.  per  acre  in  the  first 
3  or  4  feet  of  soil. 

The  appearance  of  a  soil  is  not  a  sufficient  guide,  since  compact  soils 
show  an  efflorescence  quite  out  of  proportion  to  the  small  amount  of 
alkali  present,  whilst  loose  soils,  which  show  very  little  efflorescence, 
may  contain  excessive  amounts  of  soluble  salts.  JST.  H.  J.  M. 

Diminution  of  the  Nitrogenous  Matter  in  Wheat  in  the 
Department  of  Nord.  By  Balland  {Compt.  rend.,  1897,  124, 
158 — 159). — Eight  samples  of  wheat  grown  in  the  Departement  du 
Nord,  and  analysed  by  Millon  in  1848,  contained  from  10*23  to  13-02 
per  cent,  of  proteids  in  the  normal  condition,  .and  12*32  to  15*44  per 
cent,  when  dry.  Six  samples  of  wheat  grown  in  the  same  locality  in 
1895,  two  in  1890,  and  one  in  1887  were  found  by  the  author  to  con- 
tain from  8*96  to  10*62  per  cent,  of  proteids  in  the  normal  state,  and 
10'36 — 12*51  per  cent,  when  dry.  Wheat  now  grown  in  Algeria  con- 
tains the  same  percentage  of  proteids  as  the  Algerian  wheats  examined 
by  Millon.  The  yield  per  hectare  in  Algeria  remains  practically 
what  it  was  in  1852,  but  that  in  the  Departement  du  Nord  has  been 
increased  from  about  14  hectolitres  por  hectare  to  28  hectolitres. 
Schloesing  has  shown  that  the  proportion  of  proteids  in  wheat  depends 
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on  the  richness  of  the  soil  in  nitrogen,  and  the  author  suggests  that  a 
gradual  exhaustion  of  the  nitrogen  in  the  soil  explains  the  diminution 
observed  in  the  wheat  of  the  Departement  du  Nord.  C.  H.  B. 

Value  of  Creamery  Separator  Skim  Milk  for  Pig  Feeding.  By 
William  A.  Henry  {A7in.  Rep.  Agric.  Ex2)er.  Stat.  Uoiiv.  Wisconsm, 
No.  12,  for  year  ending  June,  1895,  7 — 72). — A  number  of  experiments 
are  described  in  which  pigs  were  fed  with  maize  meal  alone,  and  with 
maize  meal  together  with  different  amounts  of  skim  milk.  The  follow- 
ing average  results  show  the  weights  (in  lbs.)  of  meal  and  skim  milk 
required  to  produce  100  lbs.  gain  in  live  weight. 

Grain  alone 

Meal  1  lb.  to  skim  milk  1 — 3  lbs.  ... 

JJ  )>  })  >)  *^  «-^       5? 

}}  )}  5J  J>  O—^i        ,, 

7 q 

Taking  the  averages  of  all  the  experiments,  it  is  seen  that  462  lbs. 
of  skim  milk  saved  100  lbs.  of  meal,  the  largest  saving  being  when 
1 — 3  lbs.  of  skim  milk  is  used  for  each  lb.  of  meal. 

The  chief  value  in  the  utilisation  of  skim  milk  is  not,  however,  in 
saving  meal,  but  in  maintaining  a  healthy  condition,  and  in  promoting 
the  rapid  growth  of  the  animals.  N.  H.  J.  M. 
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Analytical  Chemistry. 


Decomposition  of  Mercurous  Chloride  and  the  Estimation  of 
free  Chlorine.  By  Iyotibhushan  Bhaduri,  Zeit.  anorg.  Chem.,  1897, 
13,  407 — 411). — When  a  neutral  or  alkaline  solution  containing 
chloride,  chlorate,  hypochlorite,  and  free  chlorine  is  treated  with  an 
excess  of  mercury,  the  chloride  and  chlorate  remain  unaltered,  the  free 
chlorine  forms  mercurous  chloride,  and  the  hypochlorite  forms  mer- 
curic oxide  ;  further,  the  free  chlorine  acting  on  the  hypochlorite  forms 
hypochlorous  acid,  and  this  combines  with  mercury  to  form  mercuric 
oxychloride,  which  is  insoluble  in  water.  The  mixed  precipitate  of 
mercury  compounds  is  separated  by  filtration,  carefully  washed,  and 
then  treated  with  a  very  slight  excess  of  dilute  hydrochloric  acid. 
Mercurous  chloride  and  free  mercury  remain  undissolved.  The  quan- 
tity of  mercuric  chloride  dissolved  by  the  hydrochloric  acid  gives  the 
quantity  of  hypochlorous  acid,  and  the  free  chlorine  is  represented  by 
the  mercurous  chloride.  The  chlorine  in  the  latter  compound  is  esti- 
mated by  titration  with  alkali ;  but,  in  order  to  obtain  correct  results, 
it  is  necessary  to  boil  the  mixture  for  about  15  minutes,  and,  after 
allowing  it  to  cool,  to  collect  the  residue,  treat  it  again  with  alkali, 
collect  and  wash.  The  chlorine  in  the  filtrates  is  estimated  by  means 
of  silver  nitrate,  after  acidification  with  nitric  acid.  E.  C.  R. 

Estimation  of  Oxygen  in  the  Air  and  in  Aqueous  Solution. 
By  D.  Albert  Kreider  (Zeit.  anorg.  Chem.,  1897,  13,  418 — 426  ;  also 
Am.  J.  fSci.,  [iv],  2,  361 — 367). — The  method  consists  in  treating  a 
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measured  volume  of  air  with  strong  hydriodic  acid  in  the  presence  of 
nitric  oxide,  then  neutralising  the  acid  with  potassium  hydrogen 
carbonate  and  estimating  the  liberated  iodine  by  means  of  N/10 
arsenious  acid.  This  method  is  similar  to  the  one  employed  for  the 
estimation  of  perchlorate  previously  described  (Abstr.,  1896,  ii,  123) ; 
and  the  same  precautions  must  be  taken  to  exclude  the  air.  100  c.c. 
of  air,  calculated  at  0^  and  760  mm.,  is  taken  for  each  experiment,  and 
the  best  quantity  of  nitric  oxide  to  employ  is  15  c.c.  The  results 
are  accurate  to  O'Oo  per  cent. 

It  is  proposed  to  estimate  the  oxygen  dissolved  in  water  in  a  similar 
manner;  each  experiment  takes  only  about  10  minutes.  The  mean  of 
the  results  gives  6*022  c.c.  of  oxygen  in  1000  c.c.  of  distilled  water  at 
20°  and  760  mm. 

A  full  description  of  the  apparatus  employed  is  given. 

E.  C.  R. 

Estimation  of  Organic  and  Ammoniacal  Nitrogen.  By  Aim6 
Pagnoul  {A'/in,  Agron.,  1896,  22,  543 — 544). — The  following  modifica- 
tion of  Kjeldahl's  method  is  recommended.  The  substance  (0*5 — 1 
gram ;  or,  if  soil,  10  grams)  is  boiled  with  sulphuric  acid  (25  c.c.)  and 
a  drop  of  mercury ;  less  than  an  hour  is  usually  sufficient.  The 
mixture  is  then  poured  into  a  flask  with  200  c.c.  of  water,  caustic 
soda  solution  (40  c.c),  is  added,  and  the  whole  cooled.  Zinc  dust  (about 
1  gram),  caustic  soda  (40  c.c),  and  potassium  sulphide  (6  c.c.)  are 
quickly  added,  and  the  distillation  proceeded  with.  The  condenser  is  a 
long  tube  which  dips  into  acid  of  known  strength  ;  it  is  connected 
with  the  flask  by  means  of  a  tin  tube.  To  prevent  the  acid  from 
getting  too  hot,  the  receiver  is  placed  in  a  vessel  containing  cold 
water. 

If  the  substance  to  be  analysed  contains  nitrates,  it  is  boiled  for  a 
short  time  with  a  few  c.c.  of  ferrous  chloride  and  hydrochloric  acid 
before  the  sulphuric  acid  is  added. 

The  caustic  soda  solution  employed  is  prepared  by  heating  soda-lime 
(1  kilo.)  with  distilled  water  (1  litre).  The  object  of  adding  it  in  two 
separate  portions  to  the  acid  is  to  avoid  heating,  and  consequent 
possible  loss  of  ammonia,  before  distilling.  The  sulphide  solution  con- 
tains potassium  sulphide  (200  grams),  and  caustic  potash  (100  grams  per 
litre);  of  this  solution,  6  c.c  suffices  when  0'8  gram  of  mercury  is 
employed.  N.  H.  J.  M. 

Estimation  of  Nitrogen  in  Guano.  By  E.  Franke  {Chem.  Zeit., 
1896,  20,  325 — 326). — Haselhoff  has  recommended  that  5  grams  of 
the  guano  should  be  extracted  with  water  on  a  filter,  the  filtrate  made 
up  to  250  c.c,  and  the  joint  ammonia  and  nitric  nitrogen  estimated  by 
TJlsch's  process  in  25  c.c.  of  the  liquid  (0'5  gram  of  the  sample).  The 
insoluble  matter  on  the  filter  is  then  treated  by  Kjeldahl's  method. 

The  author  finds  that  the  results  obtained  by  this  method  are  very 
seriously  below  the  truth  ;  this  is,  no  doubt,  due  to  the  presence  of 
nitrogenous  organic  matters  soluble  in  water,  but  which  are  imper- 
fectly decomposed  by  boiling  with  aqueous  soda.  The  final  conclusions 
are  (1)  that  Jodlbaur's  phenol  sulphuric  acid  process  works  very  well 
with  samples  of  guano  if  they  do  not  contain  more  than  2  per  cent,  of 
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nitre  ',  (2)  that  the  results  are  satisfactory  if  the  guano  is  first  treated 
in  the  manner  directed  by  Ulsch  (reduction  with  iron  and  sulphuric 
acid),  and  then  at  once  by  Kjeldahl's  process.  L.  de  K. 

Analysis  of  Sodium  Nitrate.  By  Aime  Pagnoul'(^7i??.  Agron.^ 
1896,  22,  541 — 543). — Analyses  of  sodium  nitrate  by  Schloesing's 
method  are  liable  to  an  error  of  1  per  cent,  or  more.  The  indirect 
method  in  which  the  chlorine,  sulphates,  moisture,  and  insoluble  matter 
are  determined,  and  the  nitrate  estimated  by  difference,  is  a  longer 
process  but  gives  better  results.  Even  an  error  of  10  per  cent,  in  each 
determination  (and  in  the  same  direction)  will  .only  give  an  error  of 
less  than  0*5  per  cent,  in  the  case  of  96  per  cent,  sodium  nitrate. 
Moreover,  the  exact  nature  of  the  impurity  is  ascertained  by  thfr 
indirect  method. 

In  Schloesing's  method,  a  correction  is  necessary,  especially  when 
only  small  quantities  of  gas  are  obtained  (as  in  water  and  soil  analysis), 
as  the  gas  is  never  completely  absorbable  by  ferrous  chloride.  In  order 
to  make  this  correction,  a  graduated  tube  is  employed,  so  constructed 
that  a  few  c.c.  of  a  mixture  of  ferrous  chloride  and  hydrochloric  acid 
can  be  admitted.     After  absorption,  the  residual  gas  is  measured. 

K  H.  J.  M. 

Sensitive  Test  for  Nitrous  Acid.  By  E.  Riegler  (ZeiL  aiud. 
Chem.,  1896,35,  677— 678).— To  5—6  c.c.  of  the  liquid  add  0-02— 0*0^ 
gram  of  crystallised  1  : 4-naphthylaminesulphonic  acid,  and  shake  well. 
Then  add  2  or  3  drops  of  concentrated  hydrochloric  acid  and  shake 
again  vigorously  for  a  minute.  Then  pour  upon  the  surface  20 — 30 
drops  of  ammonia.  At  the  surface  of  contact  of  the  liquids,  a  rose 
colour  will  be  developed,  which  is  best  observed  by  transmitted  light. 

M.  J.  S. 

Estimation  of  Citrate-soluble  Phosphoric  Acid  by  means 
of  Molybdate  Solution.  By  Max  Schmoeger  {Chem.  ZeiL,  1896, 
20,  497 — 498). — Koenig  has  stated  that  citric  acid,  when  present  in 
excess,  such  as  is  the  case  when  dealing  with  citrate-soluble  phosphoric 
acid,  entirely,  or  partially,  prevents  the  precipitation  of  the  phosphoric 
acid  by  means  of  molybdate  solution.  The  author,  on  the  other  hand, 
finds  that  the  phosphoric  acid  is  completely  precipitated. 

If,  to  save  trouble,  magnesium  mixture  is  added  directly  to  the 
citric  acid  solution  from  basic  slags,  the  phosphoric  acid  is  also  com- 
pletely precipitated,  but  the  precipitate  is  contaminated  with  silica ; 
this  may,  however,  be  subsequently  separated  by  means  of  hydro- 
chloric acid  in  the  usual  way.  L.  de  K. 

Estimation  of  Citrate-Soluble  Phosphoric  Acid  in  Basic 
Slags  by  means  of  Citric  Acid.  By  Max  Passon  {Zeit.  angw. 
Chem.,  1896,  677— 678).— The  author  (Abstr.,  1896,  ii,  575)  has 
modified  his  process  so  as  to  obtain  a  stronger  solution  which  gives  no 
trouble  in  the  further  stage  of  the  manipulation.  Ten  grams  of  the 
sample  is  exhausted  with  half  a  litre  of  a  2*8  per  cent,  solution  of 
citric  acid  for  half  an  hour  in  a  rotating  apparatus ;  75  c.c.  of  the 
filtrate  is  then  boiled  in  a  300  c.c.  flask  with  20  c.c.  of  nitric  acid, 
15  c.c.   of  sulphuric  acid,   and  a  drop  of  mercury  until  the  organic 
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matter  has  been  destroyed,  and,  after  adding  20'c.c.  of  a  10  per  cent, 
brine,  the  liquidis  made  up  to  the  mark,  and  100  c.c.  of  the  filtrate  is 
treated  by  the  molybdate  or  magnesia  citrate  process.  L.  de  K. 

Valuation  of  Borax.  By  J.  George  Heid  {Zeit.  cf/igw.  Chemie,  1896, 
679). — The  following  process  is  recommended.  Ten  grams  of  the  sample 
is  dissolved  in  water  and  made  up  to  250  c.c. ;  the  chlorine  in  125  c.c. 
of  this  solution  is  precipitated  by  means  of  nitric  acid  and  silver 
nitrate,  and  after  weighing  the  silver  chloride,  the  corresponding 
amount  of  sodium  chloride  is  calculated.  25  c.c.  of  the  solution  is  mixed 
with  excess  of  hydrochloric  acid  and  evaporated  to  complete  dryness  on 
the  water-bath,  the  residue  dissolved  in  water,  and  the  chlorine  pre- 
cipitated as  before.  The  difference  between  the  two  results  gives  the 
amount  of  sodium  chloride  corresponding  with  the  borax  present. 
If,  to  save  time,  a  volumetric  estimation  of  the  chlorine  is  preferred, 
the  dry  mass,  before  dissolving  it  in  water,  must  be  repeatedly  extracted 
with  absolute  alcohol  to  remove  the  boric  acid.  L.  de  K. 

Organic  Analysis  by  Analysis  of  the'  Gases  produced  in  the 
Berthelot  Calorimetric  Bomb.  By  Nathan  Zuntz  and  Joh. 
Frentzel  {Ber.,  1897,  30,  380 — 382). — The  authors  propose  to  carry 
out  an  organic  analysis  at  the  same  time  as  a  determination  of  the 
heat  of  combustion,  especially  with  samples  of  food-stuffs,  manures,  &c. 
For'  this  purpose,  the  bomb  is  weighed  after  the  introduction  of  the 
oxygen,  of  which  the  composition  is  found  by  careful  analyses.  At 
the  close  of  the  combustion,  samples  of  the  gas  contained  in  the  bomb 
are  analysed,  and  the  total  weight  of  the  gas  is  found  by  deducting 
the  weight  of  the  water  and  nitric  or  other  acid  which  is  formed,' 
together  with  the  ash  of  the  substance,  from  the  sum  of  the  weights 
of  the  gas  put  into  the  bomb,  and  of  the  substance  taken.  The 
results  as  regards  carbon  and  hydrogen  are  satisfactory,  whilst  as 
regards  nitrogen  they  are  less  so.     No  analyses  are  quoted. 

A.  H. 

Estimation  of  Potassium.  By  Albert  Pkager  (Chem.  Zeit.,  1896, 
2D,  269.  Compare  this  vol.,  ii,  160). — The  author  states  that  when 
potassium  chloride  in  dilute  solution  is  slowly  evaporated  with  platinic 
chloride,  the  platinochloride  formed  is  more  crystalline  and  purer  than 
the  product  obtained  in  the  usual  way. 

The  following  process  is  recommended  for  the  analysis  of  compounds 
containing  the  potassium  as  sulphate.  The  solution  is  carefully  pre- 
cipitated with  barium  chloride,  excess  being  avoided,  and  the  filtrate  is 
•diluted  to  75  c.c. ;  after  adding  the  solution  of  platinic  chloride,  the  mix- 
ture is  evaporated  on  the  water-bath,  which  should  not  boil,  until  the 
surface  becomes  covered  with  crystals ;  it  is  then  allowed  to  cool,  and 
when  cold  the  evaporation  is  again  continued  until  about  5  c.c.  of  liquid 
is  left.  When  cold,  20  c.c.  of  96  per  cent,  alcohol  is  added,  and  the 
precipitate  washed,  on  a  weighed  filter  with  80  per  cent,  alcohol 
^nd  finally  dried  at  110°.  As  some  kinds  of  filter  paper  contain 
matters  soluble  in  alcohol  and  water,  the  author  advises  washing  the 
filter  before  weighing,  first  with  alcohol  and  then  with  hot  water, 
-drying  finally  at  110°.  '  L.  de  K. 
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Estimation  of  Potassium.  By  Frederick  T.  B.  Dupre  {Chem. 
Zeit,  1896,  20,  305).— Ruer  (this  vol.,  ii,  160)  has  proposed  to  calculate 
the  amount  of  potassium  chloride  from  the  platinochloride  bj  mul- 
tiplying by  0-304  instead  of  0*3056,  the  factor  proposed  by  Fresenius. 
The  author  states  that  the  latter  is  absolutely  correct  if  Fresenius's 
instructions  are  carefully  followed,  but  it  is  not  possible  to  get  potassium 
platinochloride  in  such  a  state  of  purity  that  it  absolutely  corresponds 
with  the  formula;  different  methods  of  analysis,  therefore,  require 
different  factors.  L.  de  K. 

Estimation  of  Lime  in  Ra\^  Materials  used  for  Cement- 
making.  By  Fritz  Kluge  {Chem.  Zeit.y  1896,  20,  372).— Two  grams 
of  the  finely-powdered  sample,  after  being  heated  in  a  platinum  crucible, 
over  the  blow-pipe,  for  about  10  minutes,  is  weighed,  removed  from  the 
crucible  and  boiled  with  50  c.c.  of  water ;  40  c.c.  of  standard  sulphuric 
acid  is  next  added,  and  the  excess  of  acid  titrated  with  standard  potash 
using  phenolphthalein  as  indicator. 

The  acid  and  alkali  should  have  been  checked  by  means  of  a  limestone 
of  known  composition  similar  in  quality  to  the  stone  under  examination. 
The  results  are  very  satisfactory,  and  the  analysis  can  be  finished  in 
about  20  minutes.  L.  de  K. 

Separation  of  Thorium  from  the  other  Rare  Earths  by 
Potassium  Nitride.  By  Louis  M.  Dennis  {Zeit.  anory.  Chem.,  1897, 
13,  412 — 417). — A  solution  of  potassium  nitride  is  prepared  by  neutral- 
ising a  dilute  solution  of  azoimide  with  pure  potassium  hydroxide 
and  then  adding  an  excess  of  azoimide.  When  a  solution  of  thorium 
-chloride  or  nitrate  is  treated  with  the  above  solution  and  boiled  for 
one  minute,  the  thorium  is  quantitatively  precipitated  as  thorium 
hydroxide.  (Abstr.,  1894,  ii,  256).  From  a  mixture  of  the  rare  earths 
prepared  from  Brazilian  monazite,  the  thorium  is  also  completely  pre- 
cipitated in  a  pure  state,  and  the  purity  of  the  precipitate  is  independent 
of  the  relative  amounts  of  thorium  and  the  other  rare  earths. 

E.  C.  B. 

Separation  of  Aluminium  from  Iron.  By  Frank  A.  Gooch 
and  F.  S.  Havens  {Zeit.  anorg.  Chem.,  1897,  13,  435—440  ;  also 
Amer.  J.  Sci.,  1896,  [iv],  2,  416— 420).— The  method  is  based  on  the 
insolubility  of  aluminium  chloride  in  a  mixture  of  ether  and  hydro- 
chloric acid,  whereas  ferric  chloride  is  easily  soluble. 

A  measured  quantity  of  aluminium  chloride  solution  (0*0761  gram 
AlgOo)  was  evaporated  to  dryness  in  a  platinum  dish,  a  solution  of  ferric 
chloride  (0-15  gram  Fep.,)  added  ;  then  15  c.c.  of  a  mixture  of  equal 
parts  of  strong  hydrochloric  acid  and  ether,  and  the  mixture  saturated 
with  hydrogen  chloride  at  15^  j  a  further  5  c.c.  of  ether  was  added,  and 
the  mixture  again  saturated  with  hydrogen  chloride.  The  precipitated 
aluminium  chloride  was  collected  on  asbestos  in  a  filter -crucible,  washed 
with  a  mixture  of  ether  and  hydrochloric  acid,  saturated  with  hydrogen 
chloride,  and  dried  for  half  an  hour  at  150^;  it  was  then  heated  with  1  gram 
of  mercuric  oxide,  at  first  gently  and  fi  nally  over  the  blow-pipe,  and  weighed 
as  AlgO.j.  The  results  were  accurate.  Instead  of  heating  with  mercuric 
oxide,  the  aluminium  chloride  may  be  redissolved  and  precipitated  with 
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ammonia.  Care  must  be  taken  that  sufficient  ether  is  present  in  the 
mixture,  as  otherwise  the  solution  separates  into  two  layers,  the  lower 
one  consisting  of  a  green,  oily  layer  of  ferric  chloride  dissolved  in  ether. 

E.  C.  K. 

Estimation  of  Sesquioxides  in  Phosphates  and  Super- 
phosphates. By  Von  Grueber  {Zeit.  angvj.  Chem.,  1896,  741 — 742). 
— Ten  grams  of  the  sample  is  heated  in  a  porcelain  dish  with  150  c.c.  of 
water  and  20  c.c.  of  hydrochloric  acid,  the  whole  evaporated  to  dry- 
ness, and  the  residue  treated  with  dilute  hydrochloric  acid,  filtered,  if 
necessary,  and  made  up  to  500  c.c. 

Fifty  c.c.  of  the  solution  is  heated  in  a  200  c.c.  flask  and  nearly 
neutralised  with  20  per  cent,  aqueous  soda ;  30  c.c.  more  of  the  soda 
solution  is  then  added,  and  the  w-hole  boiled  for  ten  minutes.  When 
cold,  the  liquid  is  made  up  to  the  mark,  filtered,  and  100  c.c.  of  the 
filtrate  slightly  supersaturated  with  hydrochloric  acid  ;  the  alumina  is 
then  precipitated  as  phosphate  by  adding  a  slight  excess  of  ammonia, 
and  boiling  for  a  short  time.  The  weight  of  the  phosphate  multiplied 
by  41*8  gives  the  amount  of  alumina  in  0*5  gram  of  the  sample. 

One  hundred  c.c.  of  the  solution  is  placed  in  a  250  c.c.  flask,  and  the  iron 
is  reduced  by  means  of  metallic  zinc  and  then  estimated  by  means  of 
potassium  permanganate  according  to  Fresenius's  directions. 

L.  DE  K. 

Estimation  of  Manganese  in  Spiegels,  &c.  By  H.  Brearley 
{Chem.  Xeics,  1897,  75,  13 — 16). — The  author,  after  searching  investi- 
gation, adopts  the  following  method.  One  to  1*5  gram  of  20  per  cent, 
spiegeleisen  or  a  proportionate  amount  of  other  manganiferous  iron  is 
dissolved  in  hydrochloric  acid,  oxidised  with  nitric  acid,  filtered,  if 
necessary,  through  a  small  asbestos  filter,  neutralised  with  sodium 
carbonate,  diluted  to  about  900  c.c.  and  treated  with  a  3*75  per  cent, 
solution  of  sodium  acetate  at  the  rate  of  20  c.c,  per  gram  of  iron.  It  is 
then  boiled  and  measured,  noting  the  temperature ;  enveloped  in  cloth 
toretard  cooling,  and  half  the  volume  syphoned  or  filtered  off,  again  noting 
the  temperature.  Thejliquid  is  cooled,  neutralised  with  sodium  carbonate, 
acidified  slightly  with  acetic  or  sulphuric  acid,  then  run  into  sufficient 
0*3156  per  cent,  potassium  permanganate  solution  containing  10  c.c. 
of  20  per  cent,  zinc  sulphate  solution,  shaking  constantly,  allowed  to 
settle,  an  aliquot  part  filtered  off,  acidified,  and  determined  with  ferrous 
ammonium  sulphate  and  permanganate.  Corrections  being  made  for 
the  variations  in  volume  due  to  temperature,  the  calculations  are  as 
usual.  D.  A.  L. 

Colorimetric  Estimation  of  Iron  by  Means  of  Potassium 
Thiocyanate.  By  Arthur  Borxtraeger  {Chem.  Zeit.,  1896,  20, 
398 — 399). — The  author  compares  the  intensity  of  the  red  colour 
produced  on  adding  potassium  thiocyanate  to  the  solution  under 
examination  with  that  obtained  with  an  iron  solution  of  known 
strength. 

The  mei;hod  is  more  particularly  intended  for  the  estimation  of  traces 
of  iron  in  the  ash  of  wines  or  beers.  The  other  salts  contained  in 
the  ash  do  not  influence  the  accuracy  of  the  process.  L.  de  K. 
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Estimation  of  Tin  and  Copper  in  Tin-dross.  By  L.  Rurup 
(Chem.  Zeit.,  1896,  20,  406). — In  analysing  the  dross  formed  in  tin- 
baths  for  tinning  iron,  copper,  &c.,  500  grams  of  the  well  mixed  sample 
is  fused  in  a  Hessian  crucible  with  cream  of  tartar,  sodium  carbonate 
and  chalk  for  about  half  an  hour.  The  crucible,  rapidly  cooled, 
is  broken,  and  the  metallic  button  cleaned  and  weighed.  About  1 
gram  of  borings  obtained  from  this  is  analysed  by  digesting  it  with 
22  c.c.  of  nitric  acid,  sp.  gr.  1*2,  adding  10  c.c.  of  the  concentrated 
acid,  collecting  the  stannic  acid  produced,  and  converting  it  into 
stannic  oxide  by  ignition.  The  filtrate  is  evaporated  to  dryness,  and 
after  dissolving  the  residue  in  dilute  sulphuric  acid,  the  copper  is  pre- 
cipitated electrolytically.  L.  de  K. 

Use  of  Organic  Acids  for  the  Estimation  of  Vanadium.  By 
Philip  E.  Browning  and  Richard  J.  Goodman  {Zeit.  anorg.  Chem., 
1897,13,  427—434;  also  Amer.  J.  Sci.,  [iv],  2,  355— 360).— The 
authors  have  examined  the  applicability  to  the  estimation  of  vanadium 
of  the  method  described  by  Browning  (Abstr.,  1894,  483)  which 
consists  in  reducing  vanadic  acid  to  vanadium  tetroxide  by  boiling 
with  tartaric  acid,  and  then  titrating  with  iodine.  When  estimating 
vanadium  by  this  method  in  the  presence  of  molybdenum  and  tungs- 
ten, the  presence  of  sodium  tungstate  does  not  affect  the  results ;  am- 
monium molybdate  is,  however,  strongly  reduced  by  boiling  with 
tartaric  acid.  Trustworthy  results  can,  however,  be  obtained  if  the 
reduction  is  allowed  to  take  place  at  the  ordinary  temperature,  leaving 
the  mixture  for  one  day.  Oxalic  and  citric  acids  can  be  employed  in 
place  of  tartaric  acid,  but  the  mixture  must  then  be  boiled.  With 
citric  acid,  however,  the  oxidation  by  iodine  proceeds  more  slowly,  and 
one  hour  is  necessary  to  complete  the  reaction,  whereas  with  oxalic 
acid,  it  is  complete  in  a  quarter  of  an  hour,  and  with  tartaric  acid  in 
30 — 40  minutes.  A  large  excess  of  oxalic  or  tartaric  acid  does  not 
influence  the  result,  but  an  excess  of  citric  acid  must  not  be  employed 
or  the  results  will  be  too  high. 

For  each  tenth  of  a  gram  of  vanadic  acid  present  in  the  mixture,  1 
gram  of  the  organic  acid  is  employed.  After  reduction,  the  cold  solution 
is  mixed  with  potassium  hydrogen  carbonate  in  the  proportion  of  5 
^rams  for  each  gram  of  organic  acid  employed,  and  then  a  slight  excess 
of  iodine  is  added.  The  excess  of  iodine  is  destroyed  by  arsenious  acid, 
and  the  mixture  titrated  with  iodine  in  the  presence  of  starch. 

E.  C.  R. 

Estimation  of  Nitrites  in  Waters.  By  Barbet  and  Jandrier 
{J.  Pharm.,  1896,  [vi],  4,  248 — 249). — The  authors  propose  resorcinol 
as  a  substitute  for  metaphenylenediamine  in  the  estimation  of  nitrites 
in  water.  O'l  gram  of  resorcinol  is  dissolved  in  2  c.c.  of  the  given 
water,  and  1  c.c.  of  pure  concentrated  sulphuric  acid  is  added  in  such 
a  way  that  it  forms  a  clear  layer  below  the  aqueous  solution.  At  the 
junction  of  the  two  liquids  a  coloration  is  developed,  which  becomes 
deeper  after  gentle  shaking.  At  the  end  of  an  hour,  the  tint  obtained 
is  compared  with  that  resulting  from  solutions  containing  known 
-quantities  of  nitrite.  Waters  containing  even  xouoVooo  P^^**  ^^ 
nitrite  give  a  characteristic  rose  coloration.  J.  J.  S. 
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Apparatus  for  Estimating  small  Quantities  of  Marsh-Gas 
and  other  Gases  in  the  Air  of  Coal-Mines.  By  Rudolf  Jeller 
(Zeit.  angw.  Chem.,  1896,  692 — 702). — A  somewhat  complicated  appa- 
ratus made  on  the  Hempel  principle,  but  filled  with  water  instead  of 
mercury.  The  difference  in  pressure  is  noted  before  and  after  treat- 
ing the  gas  with  absorbents,  or  submitting  it  to  combustion. 

L.  DE  K. 

Estimation  of  Invert-Sugar.  By  A.  Leys  {J.  Pharm.,  1896,  [vi]^ 
4,  488 — 490). — In  the  volumetric  estimation  of  glucose  and  also  of 
invert-sugar,  the  author  finds  that  the  final  point  can  be  observed 
much  more  readily  if  the  saccharine  solution  is  alkaline  and  not 
acid.  It  is  therefore  advisable,  after  the  inversion  of  cane-sugar  by 
means  of  hydrochloric  acid,  to  neutralise  it,  or  render  it  alkaline,  with 
potash  before  titrating  with  Fehling's  solution.  J.  J.  S. 

Conditions  Affecting  the  Volumetric  Estimation  of  Starch 
by  means  of  a  Solution  of  Iodine.  By  Fannie  T.  Littleton 
(Armr.  Chem.  J.,  1897,  19,  44— 49).— The  author  finds  that,  for 
equal  weights  of  starch,  the  depth  of  colour  produced  varies  with  the 
size  of  the  granules  ;  moreover,  the  intensity  of  the  colour  produced 
with  different  quantities  of  starch  is  not  proportional  to  the  amount 
of  starch  present,  and  is  also  greatly  influenced  by  the  presence  of 
proteid  matter.  The  method  can  only  be  used  with  substances  con- 
taining a  large  amount  of  starch,  and  the  solutions  to  be  compared 
should  be  as  nearly  as  possible  identical. 

Chloroform  extracts  iodine  from  starch  iodide  solution,  even  in  pre- 
sence of  a  large  excess  of  starch.  A.  H. 

Different  Methods  for  Estimating  Cellulose,  By  H.  Suringae 
and  Bernhaed  Tollens  {Zeit.  angw.  Chem.,  1896,  712—719  ;  742—750). 
— The  authors  have  made  a  thorough  investigation  of  the  various 
processes  in  use  for  the  estimation  of  cellulose,  and  have  tabulated  the 
results. 

Lange's  process,  fusing  with  potassium  hydroxide,  yields  a  fairly 
pure  cellulose,  but  causes  a  considerable  loss,  whilst  Gabriel's  method 
of  treating  with  glycerol  and  potassium  hydroxide  yields  an  impure 
product.  The  chlorine  method  of  Cross  and  Be  van  is  only  to  be 
recommended  as  a  conventional  process  for  testing  jute.  The  best 
process  seems  to  be  the  chlorate  method  recommended  by  Schulze,  but 
the  authors  have  not  yet  made  a  sufficient  number  of  experiments  to 
be  able  to  speak  decisively.  L.  de  K. 

Estimation  of  Aldehyde  in  Alcohol.  By  Josef  Paul  [Zeit, 
anal.  Chem.^  1896,  35,  647 — 659). — The  method  is  a  colorimetric  one 
in  which  the  reaction  with  a  solution  of  magenta  decolorised  by  sul- 
phurous acid  is  employed,  but  the  conditions  are  defined  with  greater 
precision  than  heretofore.  To  prepare  the  reagent,  the  purest  '  diamond ' 
magenta  is  dissolved  in  1000  parts  of  cold  water  and  the  solution 
filtered ;  a  volume  which  contains  0*05  gram  of  magenta  is  then 
mixed  with  an  aqueous  solution  of  sulphurous  acid  containing  (by 
iodine  titration)  exactly  0*5  gram  of  H2SO3,  and  the  mixture  is  made 
up  to  100  c.c.     In  well-stoppered  bottles,  the  reagent  can  be  kept  for 
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several  days.  The  aldehyde-free  alcohol  required  can  only  be  ob- 
tained by  boiling  a  large  quantity  (8  litres)  of  alcohol  in  a  flask  with 
an  inverted  condenser  fed  with  water  of  50 — 60° ;  and  removing  the  un- 
condensed  aldehyde  vapour  by  inserting  into  the  condenser  a  tube 
connected  with  an  aspirator.  After  several  days,  the  alcohol  may  be 
slowly  distilled  over,  but  the  first  3  litres  and  the  last  litre  must  be 
rejected.  Any  form  of  colorimeter  may  be  used,  but  those  of  Kriiss 
and  Duboscq  are  recommended  as  convenient.  All  specimens  of 
alcohol  are  diluted  to  30  vols,  per  cent,  unless  the  amount  of  aldehyde 
present  is  too  small  to  admit  of  such  dilution.  A  few  *Hype  solutions  " 
are  prepared,  containing  25,  50,  and  100  milligrams  of  aldehyde  per 
litre  of  (30  vols.)  alcohol,  and  since  the  intensity  of  the  colour  is  only 
proportional  to  the  amount  of  aldehyde  within  narrow.^  limits,  it  is 
necessary  so  to  dilute  (with  pure  30  vol.  alcohol)  the  specimen  of  alcohol 
under  examination  that  it  may  contain  approximately  the  same  pro- 
portion of  aldehyde  as  one  of  these  type  solutions  before  finally 
measuring  in  the  colorimeter  the  lengths  of  solution  which  give  the 
same  depth  of  colour.  The  operation  is  thus  performed.  Equal  volumes 
of  the  type  solution  and  the  alcohol  to  be  assayed  are  brought  to 
16°  by  immersing  them  in  the  same  vessel  of  water;  equal  volumes 
of  the  reagent  are  then  added  simultaneously,  and  after  25  minutes  the 
mixtures  are  transferred  to  the  colorimeter  and  a  series  of  readings 
made  as  rapidly  as  possible.  For  the  25  milligram  and  weaker  types, 
1  vol.  of  reagent  is  added  to  10  vols,  of  alcohol ;  for  stronger  types, 
the  amount  of  reagent  is  proportionally  increased.  Should  the  ob- 
served lengths  differ  by  more  than  ^yh,  a  fresh  adjustment  of  aldehyde 
concentration  is  necessary,  and  if  the  adjustment  of  aldehyde  is  carried 
on  until  equal  columns  give  equal  depths  of  colour,  the  observations 
may  be  made  in  a  pair  of  ordinary  test-tubes  "of  equal  diameter  in 
front  of  a  sheet  of  white  paper. 

Acetal  in  alcohol  may  be  estimated  in  the  same  way.  The  acetal 
is  hydrolysed  by  the  sulphurous  acid  according  to  the  equation 
C2H4(OCoH5)2-f-H20  =  CoH^O  +  2CoH.-OH,  so  that  the  acetal  is  calcu- 
lated from  the  aldehyd'^.  found. 

Equally  good  results  were  obtained  by  the  use  of  methylviolet  5  R 
from  the  Elberfeld  factory  in  place  of  magenta.  M.  J.  S. 

Action  of  Stannous  Chloride  on  Ethereal  Oils.  By  Eduard 
HiRSCHSOHN  (Chem.  Centr.,  1896,  i,  755  ;  from  Pharm.  Zeits.  Russ.,  35, 
65 — 69). — The  author  has  found  that  Gurjun  balsam  oil  and  stannous 
chloride  (Abstr.,  1896,  ii,  508)  give  a  red  coloration  which  turns  violet 
and  then  blue.  The  behaviour  of  a  large  number  of  very  various 
ethereal  oils  towards  this  reagent  has  now  been  further  investigated 
by  him ;  of  these,  only  those  of  patchouli,  musk,  and  valerian  give  a 
reaction  similar  to  that  of  Gurjun  balsam  oil.  The  oils  of  celery  seed, 
cubebs,  galangal,  laurel,  sandal  wood  (some  kinds),  pepper,  and  cardamoms 
give  a  red  to  a  pale  rose  colour.  "Wormwood  and  camomile  oils  furnish 
a  green  to  bluish-green  coloration.  E.  W.  W. 
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Relation  between  the  Refraction  of  the  Elements  and  their 
Chemical  Equivalents.  By  John  H.  Gladstone  {Proc.  Roy.  Soc, 
1896,60,  140—146). — A  list  of  the  specific  refractions  {fx-l)ld  and 
the  atomic  refractions  F{fji~l)ld  of  the  elements  is  given,  as  de- 
duced from  observations  of  the  element  itself,  its  salts  or  other 
compounds.  In  a  paper  by  the  author  on  the  refraction  equiva- 
lents of  the  elements  {Fhil.  Trans.,  1870),  it  was  shown  that  if  the 
metallic  elements  be  arranged  in  the  order  of  their  specific  refractions, 
they  are  roughly  in  the  inverse  order  of  their  combining  proportions. 
It  was  subsequently  shown  that  the  specific  refractive  energy  of  a 
metal  is  inversely  as  the  square  root  of  its  combining  proportion.  The 
data  collected  in  the  present  paper  serve  to  test  this  generalisation 
throughout  the  whole  range  of  the  metallic  elements.  If  S  is  the 
specific  refraction  and  E  the  chemical  equivalent  of  the  metal,  then  SE^ 
should  have  a  constant  value.  For  this  product,  the  author  proposes 
the  name  "  refractive  constant  of  equivalent  weights,"  A  review  of 
the  tables  given  shows  that  metals  which  have  the  same  valency  have 
the  same  or  nearly  the  same  constant  of  refraction  for  equivalent 
weights.  The  constants  of  the  bivalent,  trivalent,  quadrivalent  and 
apparently  quinquivalent  groups  are  practically  the  same,  ranging 
about  I'Ol.  When  a  metal  combines  in  a  proportion  that  indicates 
a  lower  valency  than  that  ordinarily  assigned  to  it,  its  constant  is 
somewhat  elevated. 

If  the  constants  are  calculated  for  the  square  root  of  the  atomic 
weight  instead  of  that  of  the  combining  proportion,  the  following  mean 
values  are  obtained  : 

Univalents...  1*30     Trivalents 1'75     Quinquivalents...2  19 

Bivalents    ...1*40     Quadrivalents  ...2*12 

The  fact  that  these  numbers  increase  nearly  in  the  proportion  of  the 
square  roots  of  2,  3,  4  and  5,  indicates  that  the  relation  involved  is  not 
between  the  specific  refraction  and  the  atom,  but  rather  between  it 
and  the  combining  proportion  or  chemical  equivalent  of  the  metal. 
This  brings  the  optical  property  into  analogy  with  Faraday's  law  of 
electro-chemical  equivalents.  H.  0. 

Influence  of  Temperature  on  Rotatory  Power.  By  Philippe 
A.  GuYE  and  Emily  Aston  {Gompt.  rend.,  1897,  124,  194—197).  The 
authors  have  determined  the  specific  rotatory  powers  between  15°  and 
100°  (approximately)  of  valeric  acid,  secondary  amy  lie  alcohol,  amylic 
benzoate,  secondary  amylic  chloride,  amylic  paratoluate,  propylglycol 
chlorobromhydrin,  secondary  amylic  chloracetin,  propylglycol  cbloro- 
chloracetin,  propylglycol  chlorobutyrin,  primary  amylic  alcohol,  pro- 
pylglycol chloracetin ,  propylic  /?-methyladipate,  ethylic  ^-methyladipate, 
amylic  chloracetate,  methylic  chlorosuccinate,  ethylic  chloromalate, 
methylic  phenylglycollate,  and  ethylic  phenylchloracetate.  In  all  cases, 
the  rotatory  power  diminishes  as  the  temperature  rises,  the  phenomenon 
being  continuous  throughout  the  interval  specified.     There  are  now  at 
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least  fifty  optically  active  liquids  the  rotatory  powers  of  which  are 
known  to  diminish  with  a  rise  of  temperature.  C.  H.  B. 

Rotatory  Power  and  Structure.  By  Philippe  A.  Guye  and  J. 
GuERCHGORiNE  {Coiiipt.  rend.,  1897,  124,  230 — 233).— The  following 
specific  gravities  and  specific  rotatory  powers  have  been  determined, 
and  the  molecular  refractions  calculated  by  the  n^  formula. 

Sp.  Gr.  Mol.  Re- 
bet  ween  fraction . 
15°&20°.  (Obs.)  [a]D. 

Amy  lie  valerate 0-8629  49*69  +2-99 

Amylic  isovalerate 0*8553  50*05  +2*69 

Amylic  valerate  (racemic)     ...          0-8607  50-58  +3-02 

Propylic  valerate    0*8653  4080  +1*99 

Isopropylic  valerate    0*8510  40*90  +2*54 

Butylic  valerate 0*8643  45*31  +1*86 

Isobutylic  valerate     0*8565  45*30  +1*41 

Secondary  butylic  valerate    ...         0*8534  45*48  +2*12 

Kacemic  amylic  valerate    0*8548  50*40  +1*42 

Propylic  caproate     0*8688  49*99  +1*87 

Isopropylic  caproate   0*8650  49*88  +2*10 

■     Butylic  caproate      0*8668  54*49  +1*61 

Isobutylic  caproate     0*8653  54*36  +1*28 

Secondary  butylic  caproate    ...         0*8656  54*10  +1*88 

There  are  three  series  of  isomeric  propylic  compounds  and  three 
series  of  isomeric  butylic  compounds  amongst  the  ethereal  salts 
derived  from  active  amylic  alcohol.  If  the  gradual  decrease  in  rota- 
tory power  in  each  of  these  series  is  taken  into  account,  it  follows 
that  in  all  the  series  the  propyl  group  behaves  as  if  it  were  heavier 
than  the  isopropyl  group,  whilst  the  isobutyl  group  behaves  as  if 
it  were  heavier  than  the  normal  butyl  group,  and  this  in  its  turn  as  if 
it  were  heavi^  than  the  secondary  butyl  group.  C.  H.  B. 

Spectra  of  Metalloids  in  Fused  Salts :  Silicon.  By  Arnaud 
DE  Gramont  {Com2-)t.  rend.,  1897,  124,  192— 194).— When  a  highly 
condensed  spark  is  allowed  to  impinge  on  silicates  fused  on  a  platinum 
spatula  (compare  Abstr.,  1896,  ii,  585),  the  spectrum  of  the  spark 
shows  the  following  lines  of  silicon  :  6969*7  strong,  6342*2  very  strong, 
5978-9  somewhat  strong  ;  5960*3  distinct,  5948*0  doubtful,  5060*0  and 
5045*5  very  strong;  4575*7 very  feeble,  4568*9  somewhat  distinct, 4553*7 
distinct,  4131*3  and  4129*2  somewhat  strong,  but  diffuse.  The  wave-lengths 
are  the  means  of  determinations  with  the  spark  and  the  fused  salts, 
and  with  a  spark  between  silicon  poles  in  very  pure  hydrogen.  The 
most  characteristic  lines  are  6969*7  and  6342*2  in  the  red,  and  5060*0 
and  5045*5  in  the  green.  The  latter  are  much  more  intense  than  the 
adjacent  lines  of  platinum  and  air. 

The  spectrum  is  well  shown  by  sodium  silicate,  and  not  quite  so  well 
by  the  potassium  salt,  particularly  well  by  potassium  or  sodium  silico- 
fluoride,  but  not  at  all  well  by  zinc  silicate.  Natural  silicates,  very 
finely  powdered  and  fused  with  sodium  carbonate,  soon  show  the  pairs 
of  lines  in  the  red  and  the  green  respectively.  C.  H.  B. 
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Theory  of  Lead  Accumulators.  By  C.  Liebenoff  {Chem.  Centr., 
1896,  i,  349  ;  from  Zeit.  Electrotechn.  und  Electrochem.,  1896,  2, 
420 — 422). — According  to  the  author's  view,  in  secondary  cells  the  sul- 
phuric acid  acts  as  the  electrolyte,  lead  sulphate  being  too  insoluble 
and  water  not  readily  dissociated.     When  the  charging  current  passes 

-    -  +  + 

into  the  accumulator,  the  ions  Pb02  and  Pb  separate  out,  and  are 
replaced  in  the  solution  at  the  expense  of  the  lead  sulphate  of  the 
plates ;  only  when  the  latter  has  been  thus  fully  converted  into  spongy 

lead  and  peroxide  will  separation  of  the  ions  OH  and  H  take  place. 
During  discharge,  the  reverse  reactions  take  place.  H.  C. 

Theory  of  Lead  Accumulators.  By  Walther  Loeb  {Gliem. 
Gentr.,  1896,  i,  785;  from  Zeit.  Electrotechn.  und  Electrochern.,  1896,2, 
495). — The  author's  views  with  reference  to  the  reactions  taking  place 
in  lead  accumulators  are  similar  to  those  of  Liebenoff  (see  preceding 
abstract),  the  dissociation  of  the  water  present  into  H  and  OH  ions 
being,  however,  regarded  as  a  primary  action,  and  essential  for  the 
production  of  the  PbOg  ion.  H.  C, 

Electrical  Resistivity  of  Pure  Mercury  at  the  Temperature 
of  Liquid  Air.  By  James  Dewah  and  John  A.  Fleming  (Froc.  Roy. 
Soc,  1896,  60,  76 — 81). — The  electrical  resistivity  of  Ccirefully  purified 
mercury  was  measured  between  the  temperature  of  liquid  air  and  +  35°, 
the  results  being  given  in  the  paper  in  tabular  and  curve  form.  The 
resistivity  decreases  gradually  from  +  35°  to  the  temperature  -  36°  on 
the  platinum  scale.  At  this  point,  the  resistivity  rapidly  decreases  to 
about  one-quarter  of  its  value  in  falling  from  -  36°  to  -  50°,  and  this 
sudden  change  all  takes  place  within  the  range  of  about  14°  of  tempera 
ture.  At  the  temperature  of  -  50°  on  the  platinum  scale,  the  resistivity 
again  changes  direction,  and  continues  downwards,  in  such  a  direction 
as  to  show  that  if  produced  along  the  same  line  from  the  lowest  tem- 
perature actually  observed,  -  204°  on  the  platinum  scale,  it  would  pass 
exactly  through  the  absolute  zero  of  temperature  on  this  scale.  The 
part  of  the  curve  which  corresponds  with  the  mercury  in  the  liquid 
state  is  almost  exactly  parallel  to  that  part  of  the  curve  which  corres- 
ponds with  mercury  in  the  solid  condition,  although,  owing  to  the 
difference  in  the  absolute  values  of  the  resistivities  at  these  parts,  the 
temperature  coefficients,  as  usually  defined,  are  very  different.  In  the 
solid  condition,  between  the  temperatures  of  -  197'9°  and  -  97°,  the 
mean  increase  in  resistivity  is  93*14  C.  G.  S.  units  per  degree  rise  of 
temperature  on  the  platinum  scale  ;  between  -  108*4°  and  -  57 "6°  the 
mean  increase  in  resistivity  in  C.  G.  S.  units  per  degree  is  109*6;  in 
the  liquid  condition  between  the  temperature  -  35*2°  and  0°  the  mean 
increase  per  degree  is  83*2  C.  G.  S.  units.  Temperatures  defined  by 
the  platinum  scale  do  not  differ  by  more  than  0  '5°  from  the  centigrade 
scale  down  to  -  100°,  but  the  temperature  of  boiling  liquid  oxygen, 
which  on  the  centigrade  scale  is  denoted  by  -  182°,  is  on  the  platinum 
scale  denoted  by  -196*7°.  The  temperature  coefficient  as  usually 
defined  is  therefore  0*000884  between  -  35°  and  0°. 

The  measurements  afford  a  further  confirmation  of  the  law  that  the 

18—2 
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electrical  resistivity  of  a  pure  metal  vanishes  at  the  absolute  zero  of 
temperature.  H.  0. 

Electrical  Resistivity  of  Bismuth  at  the  Temperature  of 
Liquid  Air.  By  James  Devvar  and  John  A.  Fleming  {Proc.  Roy. 
Soc,  1896,  60,  72—75). — The  anomalous  results  obtained  by  the 
authors  (Abstr.,  1896,  ii,  5)  for  the  resistivity  of  certain  samples  of 
bismuth  at  various  temperatures  down  to  that  at  which  air  solidifies, 
have  led  them  to  repeat  the  determinations  with  specially  prepared  pure 
electrolytic  bismuth.  The  values  obtained  show  that,  in  the  case  of 
pure  electrolytic  bismuth,  there  is  no  tendency  of  the  resistivity  curve 
to  a  minimum  value.  Down  to  the  lowest  temperatures  reached,  the 
resistivity  continues  to  decrease  in  a  perfectly  regular  manner,  and  in 
such  a  way  as  to  show  that  it  would  be  no  exception,  in  all  probability, 
to  the  ordinary  law,  that  resistivity  of  pure  metals  vanishes  at  the  abso- 
lute zero  of  temperature.  With  this  electrolytic  bismuth,  the  observa- 
tion was  confirmed  that  the  effect  of  a  given  transverse  magnetic  field 
in  increasing  the  resistivity  of  bismuth  is  immensely  increased  by 
cooling  the  bismuth  to  the  temperature  of  liquid  air.  The  effect  of 
cooling  with  liquid  air  can  be  more  than  nullified  by  the  field,  and 
pressed  to  its  limit  it  would  appear  that  pure  bismuth,  which  would  in 
all  probability  be  made  a  perfect  conductor  by  reducing  to  the  absolute 
zero  of  temperature,  would  be  then  converted  into  a  non-conductor,  if 
at  the  same  time  immersed  in  a  magnetic  field  of  sufficient  strength. 

H.  C. 

Dielectric  Constants  at  Low  Temperatures.  By  Kichard 
ABEGG(^?m.  Phys.  Chem.,  1897,  [ii],  60,  54 — 60). — Making  use  of  the 
method  devised  by  Nernst  (Abstr.,  1894,  ii,  437),  the  author  has 
determined  the  dielectric  constants  for  toluene,  ether,  acetone,  amylic 
and  ethylic  alcohols,  and  also  for  a  solution  of  1  vol.  of  water  in  10  vols, 
of  ethylic  alcohol,  between  the  temperatures  -f  19°  and  -  87°.  The 
dielectric  constants  in  all  cases  increase  rapidly  as  the  temperature 
falls,  the  temperature  coefficient  being  greater  the  greater  the  value  of 
the  constant.  As  there  is  an  almost  constant  proportion  between  the 
dielectric  constant  and  its  temperature  coefficient  in  all  cases,  a  formula 
of  the  type  -dBjdT  =1)1190  may  be  taken  to  express  the  results. 

This  gives  on  integration  D  =  ce  "i^o^  a  formula  which  is  found  to  be 
in  close  accordance  with  the  experimental  results.  H.  C. 

Electromotive  Force  and  Partition  Equilibrium.  By  Robert 
Luther  (Zeit.  physikal.  Chem.,  1897,  22,  85 — 92). — The  author  replies 
to  Bucherer's  claim  for  priority  (Abstr.,  1896,  ii,  461  and  586),  and 
states  that,  although  the  results  of  the  latter  were  in  print  earlier  than 
his  own,  yet  his  were  read  as  a  dissertation  thesis  at  an  earlier  date. 
The  conclusions  of  Bucherer  are  not  purely  thermodynamical  deduc- 
tions, but  rest  on  various  assumptions,  as,  for  example,  the  greater  solu- 
bility of  electrolytes  in  water  than  in  aqueous  alcohol.  L.  M.  J. 

Molecular  Conductivity  of  Rubidium  and  Caesium  Chlorides. 
By  Bertram  B.  Boltwood  {Zeit.  physikal.  Chem.,  1897,  22,  132—133). 
— According  to  Bredig  (Abstr.,  1894,  ii,  226),  the  ion  velocities  of  rubi- 
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diiim  and  C£esium,  obtained  by  measurement  of  the  conductivity  of  the 
chlorides,  are  respectively  73*5  and  73*6  at  25°.  Baur,  however,  ob- 
tained the  values  76*5  and  79*3  from  the  same  salts  (Abstr.,  1896, 
ii,  144).  The  numbers  being  of  interest  from  the  periodic  law 
standpoint,  the  conductivities  were  redetermined  at  concentrations  v  = 
32,  64,  128,  256,  512,  and  1024,  giving,  after  correction  for  the  con- 
ductivity of  the  water,  the  value  />ioo(RbCl)  =  144*5  and  /xoo(CsCl)  = 
144-8,  which  lead  to  the  velocities  Rb  =  74-3  and  Cs  =  74-6. 

L.  M.  J. 

Electrolytic  Solution  and  Separation  of  Carbon.  By  Alfred 
CoEHN  {Chem.  Centr.,  1896,  i,  985,  from  Zeit.  Electrotechn.  unci  Elec- 
trochem.,  1896,  2,  541). — Bartoli  and  Papasogli  noticed  that,  during  the 
electrolysis  of  dilute  sulphuric  acid  with  carbon  electrodes,  carbonic  oxide 
and  carbonic  anhydride  make  their  appearance  along  with  oxygen  at 
the  anode.  By  suitable  alteration  in  the  concentration  of  the  acid,  the 
temperature,  and  the  current  density,  the  author  succeeded  in  carrying 
out  the  electrolysis  in  such  a  manner  that  carbonic  oxide  and  carbonic 
anhydride  were  almost  alone  produced  at  the  anode.  The  gaseous  mix- 
ture contained  70  per  cent.  CO^,  about  30  per  cent.  CO,  and  1  per  cent. 
0^.  At  low  temperatures,  a  distintegration  of  the  anode  takes  place, 
and  suspended  particles  of  carbon  tind  their  way  into  the  acid.  At 
high  temperatures,  carbon  dissolves  in  the  acid,  the  solution  being 
coloured  from  yellow  to  a  reddish-brown.  If  the  solution  thus  formed 
is  electrolysed,  using  a  platinum  cathode,  a  deposit  of  carbon  is  ob- 
tained, at  first  as  a  thin,  coloured  film  and  then  as  a  graphitic  deposit. 
The  solution  reduces  Fehling's  solution  and  probably  contains  carbo- 
hydrates. In  reversal  of  the  above  process,  a  cell  was  formed  by  means  of 
a  lead  peroxide  plate  and  a  carbon  electrode,  in  which,  working  under 
the  conditions  previously  maintained,  the  carbon  acts  as  the  soluble 
electrode.  This  gave  1*03  volt,  with  an  external  resistance  of  100  ohms 
and  yielded  a  constant  current  until  the  lead  peroxide  plate  was 
exhausted.  H.  C. 

Electrolysis  of  Copper  Sulphate  Solutions.  By  Fritz  Foer- 
STER  and  O.  Seidel  {Zeit.  anory.  Chem.,  1897,  14,  106— 140).— The 
authors'  experiments  prove  that  the  electric  current  is  capable  of  con- 
verting the  bivalent  copper  ions  at  the  cathode  in  copper  sulphate 
solutions  into  univalent  ions,  whereby  cuprous  sulphate  is  formed. 
The  latter  is  tolerably  stable  in  the  presence  of  copper  sulphate  in 
acid  solution  under  certain  conditions,  but  in  a  neutral  solution, 
hydrolysis  takes  place  with  the  separation  of  cuprous  oxide. 

The  electrolysis  of  copper  sulphate  solutions  containing  from  4  to 
0-05  equivalents  per  litre,  either  neutral  or  mixed,  with  0*01  to  1 
equivalent  of  sulphuric  acid,  and  heated  at  100°,  was  examined.  The 
electrolyte  was  stirred,  and  protected  from  air  by  a  current  of  pure 
hydrogen.  From  neutral  and  very  slightly  acid  solutions,  less  cuprous 
oxide,  and  from  stronger  acid  solutions  less  copper,  than  the  quantity 
corresponding  with  the  current  employed  is  deposited.  In  a  solution 
containing  2  equivalents  of  copper  sulphate  and  0*1  or  I'O  equivalent 
of  sulphuric  acid,  however,  with  a  current  density  of  0'135  amperes 
per    100   square   centimetres,   hardly   anything   is   deposited   at   the 
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cathode ;  from  this,  the  authors  conclude  that  the  current  has  effected 
the  conversion  of  copper  sulphate  into  cuprous  sulphate,  which,  under 
these  conditions,  is  stable.  The  stability  is  determined  by  the  number 
of  cupric  ions  present,  and  generally  increases  with  the  concentration 
of  the  copper  sulphate.  In  neutral  solution,  cuprous  oxide  is  deposited, 
but  a  N/10  solution  of  sulphuric  acid  is  sufficient  in  a  2N  solution  of 
copper  sulphate  to  prevent  the  hydrolysis  to  a  great  extent ;  as  the 
solution  cools,  sparkling  crystals  of  pure  copper  are  deposited.  The 
same  crystalline  deposit  of  copper  is  obtained  by  dissolving  cuprous 
oxide  in  an  acid  solution  of  copper  sulphate.  In  strongly  acid  solu- 
tions, the  number  of  cuprous  ions  remaining  in  solution  is  limited,  and 
when  the  limit  is  reached  they  are  converted  into  cupric  ions  and  cop- 
per, which  is  deposited  at  the  cathode  ;  whence,  under  like  conditions, 
but  with-  varying  current  densities,  almost  the  same  quantity  of 
cuprous  ions  remain  in  solution.  That  these  phenomena  are  not  pro- 
duced by  the  re-solution  of  the  copper  deposited  at  the  cathode  is 
shown  by  the  appearance  of  the  deposit,  which  is  highly  crystalline. 

The  electrolysis  of  copper  sulphate  solutions  at  the  ordinary  tempera- 
ture with  currents  varying  from  0*03  to  0*0012  ampere  per  100  square 
centimetres  was  examined  in  a  similar  manner.  Similar  results  are 
obtained,  but  smaller  quantities  of  cuprous  ions  remain  in  the  solution. 
With  a  very  small  current  density  of  O'Oll  ampere  or  less,  the  only 
effect  of  the  current  is  the  conversion  of  cupric  into  cuprous  ions.  As 
the  current  density  increases,  fewer  cuprous  ions  are  formed. 

The  agitation  of  the  electrolyte  by  the  hydrogen  current  brings 
some  of  the  cuprous  ions  to  the  anode,  whereby  they  are  converted  by 
the  current  into  cupric  ions,  and  consequently  less  copper  is  dissolved 
from  the  anode  than  that  corresponding  with  the  current  ;  this  effect 
is  more  pronounced  in  electrolytes  suitable  for  the  formation  of 
cuprous  ions.  When  the  electrolyte  is  not  stirred,  more  than  the 
theoretical  quantity  of  copper  is  dissolved  from  the  anode  owing  to 
spontaneous  solution. 

In  contradiction  to  the  result  obtained  by  Schuster  (Abstr.,  1894, 
318),  the  authors  find  that  copper  is  soluble  to  an  appreciable  extent 
in  a  solution  of  copper  sulphate  from  which  air  is  excluded.  Copper 
foil  was  treated  for  18  to  20  hours  at  the  ordinary  temperature,  and 
for  2  hours  at  100°,  with  solutions  of  copper  sulphate  similar  to  those 
employed  in  the  electrolysis,  and  protected  from  the  air  by  a  current 
of  hydrogen.  In  neutral  solution,  a  beautiful  crystalline  deposit  of 
cuprous  oxide  is  obtained,  and  the  copper  foil  increases  in  weight ;  in 
acid  solutions  (N/100  II2SO4),  a  decrease  in  weight  takes  place  vary- 
ing from  2  to  75  milligrams  per  40  square  centimetres  of  surface. 
The  solubility  increases  with  the  concentration  of  the  copper  sulphate. 
Copper  is  quite  insoluble  in  normal  sulphuric  acid  at  100°. 

From  the  above  results,  the  authors  conclude  that  the  electrolysis  of 
copper  sulphate  solutions  at  100°,  and  at  the  ordinary  temperature, 
when  a  small  current  density  is  employed,  takes  place  as  follows. 
The  anode  copper  forms  with  the  contiguous  cupric  ions  cuprous  ions, 
and  the  latter,  under  the  influence  of  the  current,  are  converted  into 
cupric  ions.  At  the  cathode,  the  current  converts  the  cupric  ions  into 
cuprous  ions,  and  the  latter,  as  soon  as  a  certain  proportion  is  reached, 
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become  unstable,  and  are  converted  into  ciipric  ions  with  deposition 
of  copper  or  cuprous  oxide. 

The  formation  of  cuprous  oxide,  observed  with  very  small  current 
density,  takes  place  to  a  greater  extent  with  high  current  density 
when  the  potential  difference  of  the  bath  is  a  little  above  1  volt.,  which 
voltage  is  necessary  for  the  decomposition  of  water.  The  cuprous  ions 
then  unite  with  the  hydroxyl  ions  to  form  cuprous  oxide.  The  depo- 
sition of  powdery,  red  copper  which  takes  place  both  from  neutral  and 
acid  solutions  depends  on  the  current  density  alone.  The  deposit  does 
not  contain  cuprous  oxide. 

The  formation  of  the  black  deposit  which  is  obtained  from  very 
dilute  copper  sulphate  solutions  under  a  high  voltage  is  determined  by 
the  dilution  of  the  copper  sulphate;  in  N/20  copper  sulphate  solutions,  it 
is  formed  if  the  solution  is  not  stirred,  but  on  stirring,  red  copper  is  de- 
posited; in  N/100  solutions  it  is  formed  even  when  the  solution  is  stirred. 
It  is  probably  a  compound  of  copper  and  hydrogen  similar  to  those  pre- 
pared by  Mylius  and  Fromm  (Abstr.,  1894,  ii,  235)  by  precipitating 
very  dilute  copper  solutions  with  a  more  positive  metal.  It  oxidises 
easily  in  the  air  with  formation  of  water  and  red  copper.  It  is  also 
obtained  from  N/100  copper  nitrate  ;  if,  however,  a  small  quantity  of 
ammonium  nitrate  is  added  and  the  electrolyte  stirred,  red  copper  is 
deposited  and  hydrogen  evolved ;  with  larger  quantities  of  ammo- 
nium nitrate,  red  copper  alone  is  deposited  if  the  solution  is  not  stirred. 

Cuprous  oxide  is  also  deposited  to  a  slight  extent  at  the  anode,  and 
under  certain  conditions  a  yellow,  amorphous  precipitate  is  obtained, 
which  the  authors  believe  to  be  a  basic  cuprous  sulphate. 

The  errors  in  the  results  obtained  when  a  small  current  is  measured 
by  the  copper  voltameter  can  be  eliminated  to  a  great  extent  by  adding 
alcohol  to  the  electrolyte  (Oettel,  Chem.  Zeit.,  17,  543  and  577) ;  the 
alcohol  decreases  the  concentration  of  the  copper  ions,  and  therefore  the 
solubility  of  the  copper  in  its  sulphate  solution.  Very  small  currents 
can  be  measured  with  fair  accuracy  by  this  method,  provided 
very  small  cathodes  are  employed  whereby  a  high  current  density  is 
obtained  ;  with  a  current  of  0*005  ampere,  the  error  is  about  0  5  per 
cent.  Results  of  like  accuracy  are  obtained  by  employing  an  electro- 
lyte saturated  with  cuprous  ions,  which  is  obtained  by  electrolysing  a 
2N  copper  sulphate  solution  with  0*1  ampere  at  100°  for  a  few  hours 
and  then  allowing  it  to  cool. 

In  the  electrolytic  refining  of  copper,  it  is  advantageous  to  heat  the 
electrolyte  to  some  extent ;  with  the  same  current  density,  the  deposit 
at  the  anode  at  18°  contained  2*9  per  cent.  Ag  and  62 "5  per  cent.  Cu, 
at  40°  it  contained  10*2  per  cent.  Ag,  1'4  per  cent.  Cu,  and  86  per 
cent.  Pb.  The  electrolyte  can  be  heated  to  50°  without  influencing 
the  yield,  but  above  this  temperature  the  yield  decreases. 

The  authors  point  out  the  bearing  of  the  above  results  on  the  theory 
of  lead  accumulators,  and  maintain  that  the  formation  of  lead  peroxide 
at  the  anode  is  similar  to  the  formation  of  cuprous  ions  as  described 
above.  E.  C.  R. 

Is  a  Diaphragm  known  that  will  prevent  Diffusion  but  not 
the  Passage  of  a  Current?     By  K.  Ochs  (Chem.  Centr.,  1896,  i, 
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289  ;  homZeit.  Electroiechn.  unci  Electrochem.,  1895,  2,  398— 402).— A 
diaphragm  that  would  prevent  diffusion,  but  would  allow  the  passage 
of  a  current  might  be  either — 

1.  A  membrane  not  permeable  by  the  electrolyte,  but  permeable  by 
the  ions ;  or 

2.  A  membrane  permeable  by  the  ions,  and  which  would  absorb  the 
electrolyte  but  not  allow  its  transfusion  ;  or 

3.  A  membrane  not  permeable  by  either  electrolyte  or  ions,  but 
which  allows  passage  of  the  ions  when  these  have  been  deprived  of 
their  charges. 

Membranes  of  the  first  class  are  at  present  unknown.  Those  of  the 
second  order  appear  to  be  formed  by  precipitation  of  both  ions  in  the 
pores  of  the  membrane,  as,  for  example,  in  the  Reynier  cell  (a  Daniell 
cell  in  which  potash  replaces  dilute  sulphuric  acid)  in  which  copper 
oxide  forms  in  the  pores  of  the  cylinder  dividing  the  copper  sulphate 
and  potash  solutions.  With  the  continual  formation  of  the  precipitate 
in  these  cases,  the  resistance  increases,  so  that  any  advantage  obtained 
by  the  non-diffusion  of  the  electrolyte  is  completely  nullified.  A  mem- 
brane of  the  third  order  might  be  formed  if  a  sufficiently  thin  film  of 
mercury  could  be  obtained,  as  a  metal  like  zinc  could  diffuse  through 
such  a  film.  It  does  not  appear,  however,  that  such  a  membrane 
would  be  of  any  practical  value.  Diaphragms  of  the  required  kind  for 
practical  purposes  are  therefore  at  present  unknown.  -        H.  C 

Heats  of  Vaporisation  of  Liquids  at  their  Boiling  Points.  By 
Miss  Dorothy  Marshall  {Phil.  Mag.,  1897,  [v],  43,  27— 32).— The 
author  has  determined  the  heats  of  evaporation  of  the  following 
liquids  by  the  method  described  in  a  former  paper  (Abstr.,  1896,  ii, 
349). 

Normal  hexane  L  =  79-2      Methylic  iodide  L^45-9 

Methylic  alcohol      2(31-6      Ethylic  iodide     47*6 

Formic  acid     1204      Ethylic  bromide    58-6 

Aniline    113-9      Chloroform 58-4 

Carbon  tetrachloride...  46*4 

Experiments  were  made  to  see  whether  an  absolute  determination  of 
L  might  not  be  obtained  by  a  modification  of  the  method  used,  a 
knowledge  of  the  average  strength  of  the  current  and  of  the  potential 
difference  across  the  ends  of  the  platinum  spiral  during  boiling  being 
alone  necessary  for  this  purpose.  The  results  indicate  that  fairly 
accurate  absolute  measurements  can  be  thus  obtained.  H.  C. 

Determination  of  the  Rise  of  the  Boiling-point  in  Molecular 
Weight  Determinations.  By  Paul  Fuchs  (Zeit.  phj/siJcal.  Chem., 
1897,  22,  72— 76).— The  author  describes,  with  the  aid  of  diagrams, 
the  apparatus  he  employs  for  the  above  purpose,  and  for  which  he 
claims  the  advantages  of  constancy  of  temperature,  stability,  and 
rapidity  of  working.  L.  M.  J. 

Corresponding  Temperatures.  By  J.  A.  Groshans  {Ann.  Phys. 
Chem.,  1897,  [ii],  60,  169— 173).— The  author  claims  to  have  shown 
in  1849  that  the  boiling  points  of  two  substances  on  the  absolute  scale 
under  any  given  pressure  ^;,  and  under  the  ordinary  atmospheric  pres- 


GENERAL   AND   PHYSICAL   CHEMISTRY.  245 

sure,  are  connected  with  one  another  by  the  formula  TplT'p  =  l^atm/T'atm 
=  const. 

Reference  is  here  made  to  determinations  by  Anschiitz  of  the  boiling 
points  of  24  different  organic  compounds  at  12  mm.  and  at  760  mm. 
pressure,  and  it  is  shown  that  the  above  formula  holds  with  a  fair 
degree  of  accuracy  when  water  is  used  as  a  standard  of  comparison  in 
each  case.  H.  C. 

Complete  Freezing  Point  Curves  of  Binary  Alloys  containing 
Silver  or  Copper,  together  with  another  Metal.  By  Charles 
T.  Heycock  and  Francis  H.  Neville  {Froc.  Roy.  Soc,  1896,  60, 
160 — 164). — An  abstract  of  a  paper  containing  the  results  of  some 
experiments  on  the  freezing  points  of  alloys  of  two  metals,  one  of  the 
two  being  in  each  case  either  silver  or  copper.  Complete  freezing 
point  curves  are  given  in  the  paper  for  the  following  pairs  of  metals — 
Ag-Cu,  Ag-Pb,  Ag-Sn,  Pb-Cu,  Sn-Cu,  Ag-Sb.  Incomplete  curves  are 
also  given  showing  the  freezing  points  of  dilute  solutions  of  Bi,  Au, 
Ni,  Fe,  Al  in  copper,  and  of  Bi,  Pt,  Au,  Al,  and  Tl  in  silver.  From 
the  behaviour  of  the  more  dilute  solutions,  the  latent  heat  of  fusion 
of  copper  was  calculated  as  50  cal.,  and  that  of  silver  as  27  cal.,  but 
both  numbers  can  only  be  regarded  as  provisional.  The  eutectic  alloy 
of  silver  and  copper  occurs  exactly  at  the  composition  Ag3Cu2,  but 
there  is  no  other  sign  of  chemical  union  between  these  metals.  In 
the  silver-lead  and  silver-tin  curves,  which  have  a  good  deal  of  likeness 
to  each  other,  the  eutectic  alloy  contains  so  little  silver  that  the  curve 
consists  almost  wholly  of  the  branch  starting  from  pure  silver.  The  lead- 
copper  curve  affords  an  excellent  example  of  the  solidification  of  a  system 
consisting  of  two  conjugate  liquids,  a  saturated  solution  of  lead  in 
copper,  and  a  saturated  solution  of  copper  in  lead  ;  at  from  17  to  65 
atoms  of  lead  per  100  of  the  alloy  the  freezing  point  remains  constant 
at  954°.  The  copper-tin  curve  presents  many  singularities  probably 
explained  by  the  formation  of  compounds.  The  silver-antimony  curve 
shows  an  angle  at  AggSb,  but  the  eutectic  point,  although  near  Ag-^Sbg, 
is  not  at  this  formula.  It  is  worthy  of  note  that  in  three  cases  an 
angular  depression,  and  not  a  summit,  occurs  at  a  formula  point. 

H.  C. 

Freezing  Points  of  Binary  Mixtures.  By  Albert  Dahms  {Ann, 
Phys.  Chem.,  1897,  [ii],  60,  119—123). — The  author  gives  measure- 
ments of  the  freezing  points  of  mixtures  of  acetic  acid  and  benzene, 
and  of  acetic  acid  and  water.  The  eutectic  point  for  mixtures  of 
acetic  acid  and  benzene  was  found  to  be  -  8*1°,  the  mixture  containing 
34-8  per  cent,  by  weight  of  acetic  acid.  The  eutectic  point  in  the 
case  of  acetic  acid  and  water  was  found  at  -  26'55°,  when  the  mixture 
contains  58-98  per  cent,  by  weight  of  acetic  acid.  H.  C. 

Determination  of  the  Molecular  Weights  of  some  Inorganic 
Substances.  By  Heinrich  Biltz  {Chem.  Cento-.,  1896,  i,  793;  from 
Math,  natio.  Mitt.  Berlin,  1896,  57 — 64). — The  author  has  continued 
his  determinations  of  the  vapour  densities  of  inorganic  substances  at 
very  high  temperatures  (Abstr.,  1896,  ii,  152).  The  results  previously 
obtained    with    arsenious    anhydride    were    confirmed    by  a  new  set 
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of  determinations.  Selenium  and  tellurium  at  1750 — 1800°  have 
densities  which  accord  with  the  molecular  formulae  Se^  and  Te^.  The 
same  formulae  were  obtained  by  Troost  and  Deville  at  1000°' by  the 
Dumas  method,  but  an  examination  of  the  results  of  these  investi- 
gators has  led  the  author  to  the  conclusion  that  they  are  untrust- 
worthy. H.  0. 

Racemism  and  the  Heat  Changes  Produced  when  Liquids 
are  Mixed.  II.  By  Albert  Ladenburg  {Ber.,  1897,  30,  485—486. 
Compare  Abstr.,  1895,  ii,  485). — When  coniine  is  mixed  with  a  liquid 
of  the  same  specific  gravity,  which  does  not  react  chemically  with  it 
and  does  not  cause  contraction  or  expansion,  no  fall  of  temperature  is 
observed.  Thus  when  equal  volumes  of  coniine  and  a  mixture  of 
piperidine  and  di-isobutylamine  are  brought  together  at  17°,  a  rise  of 
0*19°  occurs,  the  specific  gravity  of  the  mixture  being  practically  the 
same  as  that  of  its  constituents.  This  confirms  the  view  previously 
put  forward  by  the  author,  that  the  fall  of  temperature  observed 
when  dextro-coniine  and  laevo-coniine  are  mixed  is  due  to  the  forma- 
tion of  a  racemic  compound.  A.  H. 

Spontaneous  Change  of  Oxygen  into  Ozone,  and  a  Remark- 
able Type  of  Dissociation.  By  William  Sutherland  {Phil.  Mag., 
1897  [v],  43,  201 — 214). — Bohr  has  placed  on  record  a  singular  dis- 
continuity in  the  behaviour  of  rarefied  oxygen  under  a  pressure  of 
0*7  mm.,  as  well  as  a  pronounced  departure  from  Boyle's  law,  and 
Crookes,  in  his  study  of  radiometer  repulsion  for  different  gases,  found 
that  oxygen  at  a  pressure  of  about  0*76  mm.  shows  a  remarkable 
difference  from  other  gases,  and  the  anomaly  continues  until  a  pressure 
of  about  SOO/IO'J  to  200/10^  atm.  is  reached.  The  author  finds  that  a 
process  of  association  or  combination  of  the  O2  molecules  to  form  O3, 
that  is  ozone,  explains  one  of  Bohr's  equations  and  the  cessation  of 
anomaly  in  Orookes's  experiments.  It  is  therefore  necessary  in  com- 
pressing pure  O.^  that  a  pressure  should  be  reached  at  which  the  O.j 
begins  to  dissociate  into  Og,  and  progressive  increase  of  pressure  pro- 
duces progressive  dissociation  of  O3  into  Og.  It  appears  that  there  is 
a  certain  periodic  collision  with  one  another  which  the  Oo  molecules 
cannot  stand,  and  this  implies  that  the  period  is  identical  with  some 
natural  period  of  vibration  in  the  molecule.  This  singular  instance  of 
dissociation  is  applied  to  explain  the  anomalous  expansion  of  rarefied 
oxygen  observed  by  Baly  and  Bamsay  (Abstr.,  1895,  ii,  38),  and  it  is 
pointed  out  that  it  would  indicate  the  presence  of  ozone  in  quantity  in 
the  higher  regions  of  the  atmosphere.  H.  C. 

Dissociation  of  Chlorine  Hydrate  in  Aqueous  Solution  at  0°. 
By  Alexander  A.  Jakowkin  {Ber.,  1897,  30,  518— 521).— The  disso- 
ciation of  chlorine  in  very  dilute  solutions  is  represented  by  the 
equation  ClgjAq  ^  (HCl -f  HC10)Aq,  since  the  electrical  conduc- 
tivity of  such  solutions  at  0°  is  equal  to  that  of  hydrochloric  acid 
solutions  containing  the  same  amount  of  hydrogen  chloride.  According 
to  the  author,  hypochlorous  acid  is  no  electrolyte.  In  more  concentrated 
solutions,  the  conductivity  of  chlorine  is  much  less. 

The  dissociation  of  bromine  hydrate  at  0°  is  extremely  small,  and 
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can  only  be  observed  in  very  dilute  solutions.  Since  the  dissociation 
of  both  chlorine  and  bromine  takes  place  with  absorption  of  heat,  it 
follows  that  the  amount  of  dissociation  increases  with  the  temperature. 
All  the  cases  of   equilibrium   studied,   some   150  in   number,  are  in 

complete  accord  with  the  theory  of  electrolytic  dissociation  according 

+ 
to  the  equation  Cl2,Aq  =  (Cl  +  H  +  HC10)Aq.  This  was  proved  by 
calculating  the  isotherms  required  by  the  above  equation  when  the 
chlorine  is  divided  between  water  and  carbon  tetrachloride  (the  latter 
absorbs  neither  hydrochloric  nor  hypochlorous  acid  from  aqueous 
solutions). 

An  addition  of  0*5 — 0*1  normal  hydrochloric  acid  completely  pre- 
vents the  formation  of  chlorine  hydrate.  An  addition  of  normal  or 
bisnormal  acid,  however,  induces  a  stronger  absorption  of  chlorine  on 
account  of  the  formation  of  HClj.  J.  J.  S. 

Apparatus  for  the  Rapid  Determination  of  the  Surface  Ten- 
sion of  Liquids.  By  Charles  E.  Linebarger  (Amer.  J.  Sci.,  1896, 
[iv],  2,  108— 122,  and  J",  ^mer.  Chem.  Soc,  1896,  18,514—532).— 
Jaeger  (Wien.  Akad.  Ber.,  1891,  245)  has  described  a  method  for  deter- 
mining the  surface  tension  of  liquids  by  employing  two  capillary  tubes 
of  different  bores  and  measuring  the  difference  of  the  depths  to  which 
they  were  plunged  in  a  liquid  when  air  forced  out  of  them  was  at  the 
same  pressure.  The  author  describes  an  apparatus  which  is  a  modifi- 
cation of  the  one  used  by  Jaeger  for  effecting  determinations  in  this 
manner.  The  equation  which  Jaeger  gives  for  the  calculation  of  the 
results  appears  to  be  merely  approximate,  and  does  not  stand  a  severe 
scrutiny ;  a  simple  empirical  relation  was  discovered,  however,  which 
brings  the  determinations  of  surface  tensions  by  this  method  into  agree- 
ment with  those  of  Kamsay  and  Shields.  This  relation  is  y  =  chs  +  s^, 
where  y  represents  the  capillary  constant  in  dynes  per  centimetre,  c  the 
"  apparatus  constant,"  h  the  distance  between  the  ends  of  the  tubes, 
and  s  the  specitic  gravity.  This  formula  was  found  to  stand  the  test 
of  comparison  with  ten  liquids  of  different  properties  when  two  sets  of 
tubes  were  employed,  but  it  is  not  claimed  that  it  will  furnish  accurate 
results  for  any  liquid  whatsover,  as  the  "  apparatus  constant "  may 
differ  with  different  liquids.  H.  C. 

Surface  Tension  of  Mixtures  of  Normal  Liquids.  By  Charles 
E.  Linebarger  {Amer.  J.  Sci.,  1896,  [iv],  2,  226— 228).— With  the 
apparatus  described  in  a  previous  communication  (preceding  abstract) 
the  author  has  measured  the  surface  tensions  of  mixtures  of  some  normal 
liquids.  Solutions  of  toluene  and  ether  in  benzene,  of  turpentine, 
carbon  bisulphide,  and  ethylic  benzoate  in  toluene,  and  of  ethylic  iodide 
and  carbon  bisulphide  in  ether  were  taken.  In  the  majority  of  cases, 
the  surface  tensions  of  normal  liquids  are  not  calculable  by  the  rule  of 
mixtures  from  the  surface  tensions  of  the  pure  liquids.  If  the  observed 
value  is  greater  or  less  than  the  calculated  value  for  any  one  mixture 
of  two  liquids,  it  is  also  greater  or  less  for  any  other  mixture  of  the 
same  two  liquids.  H.  C. 

Some  Thoughts-  about  Liquids.  By  Clarence  L.  Speyers 
(J.  Amer.  Cliem.  Soc,  1896,  18,  724— 737).— The  boundary  dividing 
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vapour  from  liquid  is  commonly  supposed  to  be  at  the  surface  of  the 
liquid,  although  the  possibility  of  a  differentiation  occurring  inside  the 
liquid  does  not  seem  to  be  denied.  The  tendency  for  a  liquid  to 
vaporise,  and  the  pressure  of  its  saturated  vapour,  is  evidently  a 
function  of  temperature  only.  There  seems  to  be  no  reason,  therefore, 
why  the  fluid  should  not  separate  into  vapour  and  liquid  within  the 
surface  of  the  liquid. 

Suppose  71  molecules  of  a  substance  which  does  not  dissociate  on  dis- 
solving, say  sugar,  are  dissolved  in  water.  Let  v  be  the  number  of 
molecules  of  dissolved  vapour  after  the  n  molecules  of  substance  have 
been  dissolved,  then  the  total  number  of  molecules  present  in  solution 
will  be  1/  +  n,  and  the  relative  number  of  molecules  of  substance  dis- 
solved to  the  total  number  of  molecules  in  solution  is  njiy  +  n).  Let  j 
be  the  concentration  of  the  dissolved  vapour  when  alone  in  the  liquid, 
and  J  its  concentration  after  the  new  substance  has  been  added. 
Since  the  molecule  of  every  substance  occupies  the  same  volume,  the 
decrease  in  concentration  J  -/  will  be  the  same  whatever  the  substance 
dissolved  may  be,  or  the  decrease  in  concentration  of  the  dissolved 
vapour  is  proportional  to  the  number  of  molecules  dissolved  in  a  certain 
fixed  volume  of  solution.  If  the  temperature  be  constant,  the  concen- 
tration of  the  dissolved  water  vapour  cannot  rise  above  the  value  j, 
hence  the  number  of  molecules  in  unit  volume  must  be  fixed,  that  is 
v  +  n  =  constant.  We  have  therefore  {j  -j')j  =  a.njiy  +  n),  where  a  is  a 
constant,  j  -j  can  be  calculated  by  van't  Hoff's  law,  and  n  is  known, 
but  the  other  quantities  are  not,  so  neither  j  nor  v  can  be  calculated 
from  this  equation. 

The  concentration  of  the  dissolved  vapour  is,  however,  measured  by  its 
osmotic  pressure.  Let  tt  and  ;;  be  the  osmotic  pressures  of  the  dissolved 
vapour  and  of  the  vapour  pressure  of  the  pure  solvent  respectively,  and 
tt'  and  y  be  the  corresponding  quantities  when  a  substance  is  in  solu- 
tion. Then  by  means  of  a  thermodynamic  cycle  it  may  be  shown  that 
ttItt'  =  {pIp)x,  where  x  denotes  the  number  of  molecules  of  gaseous 
vapour  necessary  to  make  one  molecule  of  dissolved  vapour,  a  quantity 
which  the  author  assumes  to  be  equal  to  \.  Since  j/f  =  7r/7r',  we  have 
(7J-y)/^:>  =  a.9i/(i/  +  n).  But  this  will  also  be  equal  to  n/(iV+7i,),  where 
iV"  is  the  number  of  molecules  of  liquid  in  which  ti  molecules  of 
substance  have  been  dissolved,  for  by  experiment  {2^-p')lx>  =  7i{N'+7i). 
If  the  value  of  n  is  so  small  that  it  may  be  neglected  in  comparison  with 
V  and  N,  we  get  a.Tijv  =  njN^  or  a  =  nlN.     From  this  we  have 

—      =  or     V  =  iv, 

N        V  +  71  N+71 

that  is,  the  concentration  of  the  dissolved  vapour  is  the  same  as  the 
concentration  of  the  liquid,  or  in  other  words,  all  the  solvent  is  to  be 
considered  as  dissolved  vapour.  This  is,  in  effect,  the  same  conclusion 
that  van  der  Waals  reached  by  a  very  different  method  in  his  cele- 
brated treatise. 

A  liquid  is  to  be  looked  on,  then,  as  a  condensed  gas,  not  simply  con- 
densed in  the  sense  that  it  is  matter  compressed  into  smaller  space, 
but  condensed  in  the  sense  that  the  gaseous  activity,  pressure,  is 
carried  into  the   liquid   condition,  and  we  are   to   treat  a   liquid  as 
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we  would  a  gas.  A  substance  dissolved  is  simply  brought  into  the 
same  condition  that  the  liquid  is  in,  and  consequently  should  have  the 
same  property  of  exerting  an  osmotic  pressure  that  the  liquid  has. 

H.  C. 

Determination  of  the  Diffusion  Coefficients  of  some  Gases 
in  Water.  By  C,  Gustav  Hufner  {Anoi.  Phys.  Chem.,  1897,  [ii],  60, 
134 — 168). — The  author  draws  attention  to  the  fact  that,  since  Stefan 
showed  in  1878  that  Fick's  law  of  diffusion  holds  in  the  case  of  car- 
bonic anhydride  in  water  or  alcohol,  no  determinations  of  the  rates  of 
diffusion  of  gases  in  liquids  have  been  made,  with  the  exception  of 
Miiller's  experiments  on  ammonia  in  water  and  alcohol  (Abstr.,  1891, 
1147).  Experimental  difficulties  account  in  some  measure  for  this  fact, 
since,  if  the  gas  is  placed  above  the  liquid,  as  it  dissolves  the  liquid 
becomes  heavier  and  sinks,  and  so  produces  currents  which  disturb  the 
regular  course  of  the  diffusion,  a  difficulty  only  to  be  avoided  by  the 
use  of  tubes  of  very  small  bore.  In  order  to  place  the  liquid  above  the 
gas  and  so  prevent  the  formation  of  concentration  currents,  the  author 
uses  a  tube  divided  into  two  portions  by  means  of  a  thin  plug  of 
hydrophane,  placing  water  in  the  upper  portion  of  this  tube,  and  then 
allowing  the  gas  to  diffuse  through  the  hydrophane  into  the  water. 
Taking  the  day  as  unit  of  time  and  the  centimetre  as  unit  of  length,  if  k  is 
the  coefficient  of  diffusion,  h  =  vlja,  where  v  is  the  volume  of  gas  measured 
at  0°  and  760  mm.  that  will  diffuse  under  a  pressure  of  1  atm.  through 
a  column  of  water  1  cm.  in  length  and  1  cm.^  in  area,  and  a  is  the  co- 
efficient of  absorption  of  the  gas.  Exner  has  shown  that  the  inter- 
changing volumes  of  two  gases,  separated  from  one  another  by  a  soap 
film,  are  proportional  to  their  coefficients  of  absorption  and  inversely 
proportional  to  the  square  roots  of  their  densities.  With  the  aid  of 
Stefan's  value  for  the  diffusion  coefficient  of  carbonic  anhydride  in 
water  and  the  known  densities  of  the  different  gases,  it  is  possible  there- 
fore to  calculate  the  coefficients  of  diffusion  for  gases,  as  these  should 
be  inversely  proportional  to  the  square  roots  of  their  densities.  In  the 
following  table  are  given  the  numbers  thus  calculated  and  the  numbers 
obtained  for  the  temperature  16°,  taking  Stefan's  value  for  k  in  the 
case  of  carbonic  anhydride  at  1*38,  and  using  this  as  the  basis  in  the 
calculations. 

«'cal.  "'obs. 

Carbonic  anhydride  ( 1  '38)  1*37 

Hydrogen  6-47  4-09,  4-45,  7'53 

Oxygen   1-62  1-62 

Nitrogen     1-73  1*73 

Nitrous  oxide     1'34  135 

Chlorine 1-087  1-098 

The  agreement  obtained  in  the  above  cases  is  not  found  when  the 
value  of  k  for  ammonia  is  taken  from  Miiller's  experiments,  as  in  this 
case  the  calculated  value  for  k  is  2*22  and  the  observed  value  is  found 
to  be  15-96.  H.  C. 

Attempt  to  Determine  the  Adiabatic  Relations  of  Ethylic 
Oxide.  By  Edgar  P.  Perman,  William  Ramsay,  and  J.  Rose-Innes 
{Proc.  Roy.  Soc,  1896,  60,  336— 337).— The  wave-length  of  sound  in 
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gaseous  and  in  liquid  ethylic  oxide  was  determined  by  the  Kundt 
method,  between  limits  of  temperature  ranging  from  100°  to  200°,  and 
of  pressure  ranging  from  4000  mm.  to  31,000  mm.  of  mercury,  and  of 
volume  ranging  from  2 "6  c.c.  per  gram  to  71  c.c.  per  gram.  Ramsay 
and  Young  showed  that  for  ether  (and  some  other  liquids)  a  linear 
relation  subsists  between  pressure  and  temperature,  volume  being  kept 
constant,  so  thut  2)  =  bT- a.  It  has  been  found  that  a  similar  relation 
obtains  between  adiabatic  elasticity  and  temperature,  volume,  as  before, 
being  kept  constant ;  so  that,  within  limits  of  experimental  error,  if  U 
stands  for  adiabatic  elasticity,  E  =  gT  -  h,  where  g  and  h  are  functions 
of  the  volume  only.  Between  these  two  equations,  we  may  eliminate 
T,  and  so  express  ^  as  a  linear  function  of  ^9,  volume  being  kept 
constant.  The  coefficient  of  p  in  such  an  equation  would  be  gjh,  and 
this  fraction,  on  being  calculated  from  the  data  available,  proves  to  be 
nearly  constant.  If  gjb  is  treated  as  strictly  constant,  it  is  possible  to 
integrate  the  resulting  differential  equation,  and  from  the  complete 
primitive  to  draw  a  set  of  adiabatic  curves,  this  being  the  first  time 
that  adiabatic  curves  have  been  obtained  for  any  substance  except 
perfect  gases.  H.  C. 

Solubility  of  Hydrated  Mixed  Crystals.  By  Willem  Storten- 
BEKER  {Zeit.  2)1q/sikal.  Chem.j  1897,  22,  60 — 71). — The  crystallisation  of 
solutions  containing  zinc  and  copper  sulphates  was  investigated  in  the 
endeavour  to  obtain  experimental  proofs  of  the  views  published  in  the 
author's  previous  paper  (Abstr.,  1896,  ii,  13).  The  results  obtained 
were:  (1)  Solutions  containing  21*5 — 100  per  cent.  mols.  of  copper 
sulphate  crystallise  in  triclinic  crystals  with  but  little  zinc,  yielding 
by  recrystallisation  almost  pure  copper  sulphate.  (2)  Solutions  of 
8*4 — '21  "5  per  cent.  mols.  of  copper  sulphate  gave  monoclinic  pseudo- 
rhombohedra  with  7H2O,  the  composition  of  which  differs  but  slightly 
from  that  of  the  solution.  (3)  Solutions  of  0 — 8*4  per  cent.  mols.  of 
copper  sulphate  give  rhombic  crystals  with  little  copper,  yielding  by  re- 
crystallisation  almost  pure  zinc  sulphate.  These  results  are  expressed 
in  the  accompanying  table,  together  with  Retgers'  values,  the  number 
giving  the  percentage  of  copper  sulphate. 


Solutions    

Crystals  

Crystals  (Retgers) 


Rhombic. 


0—8-36 
0—1-97 
0—2-34 


Monoclinic. 


8-36— 21-5 
14-9  —31-9 
16-8  -34-6 


Triclinic. 


21-5—100 
82-9—100 
92-1—100 


The  solubility  isothermal,  therefore,  consists  of  three  portions,  and 
examples  were  obtained  of  each  of  the  labile  states,  crystals  being 
obtained  having  the  composition  represented  by  each  portion  of  the 
curve.  L.  M.  J. 

Solid  Solutions.  By  Giacomo  L.  Ciamician  and  Felice  Garelli 
{Zeit.j^hysikal  Chem.,  1897,22, 134— 135).— Withrespect  to Bodliinder's 
deductions  from  their  work  (this  vol.,ii,  133),  the  authors  point  out  that 
his  conclusions  regarding  the  formation  of  a  solid  solution  of  salicylic 
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and  benzoic  acids  had  been  anticipated  by  them,  and  further,  the  correct 
method  of  determining  the  partition  ratio  had  been  employ  ed  by  them 
in  their  paper.  L.  M.  J. 

Constitution  of  Salt  Solutions.  By  Heinrioh  Ley  (Zeit.  physiJcal. 
Chem.,  1897,  22,  77 — 84). — The  colour  of  a  solution  of  cupric  chloride 
changes  from  blue  to  green  when  the  solution  is  heated,  the  tempera- 
ture at  which  the  change  occurs  increasing  with  the  concentration,  and 
according  to  the  hydrate  theory  this  change  is  due  to  the  passage  from 
the  hydrate  CuCl2,3H20  to  CuCl2,2H20.  The  latter  salt,  however,  is  not 
green,  but  blue,  the  ordinary  green  colour  being  due  to  a  superficially 
condensed  solution,  and  the  author  regards  the  colour  change  as  due  to  a 
change  in  the  degree  of  dissociation  of  the  compound.  Measurements 
of  the  electrical  conductivity  at  temperatures  varying  from  18*7°  to  80° 
showed  the  increase  to  be  perfectly  regular  with  no  breaks  in  the  curve, 
and  the  value  dXjdT  to  decrease  from  0*9  to  0-66.  In  solvents  other 
than  water,  the  colour  varies,  being  green  in  alcohol,  yellowish-green  in 
acetone,  yellow  in  urethane,  and  blue  in  pyridine.  The  determination 
of  the  molecular  weight  in  these  solutions  gave  values,  133 — 136  in 
alcohol,  and  164 — 194  in  acetone,  the  conductivity  being  Ajp,  =  2*16  and 
6*1,  whilst  in  pyridine  X^^  =  0*05,  so  that  the  blue  colour  of  the  pyridine 
solution  is  not  due  to  copper  ions,  but  to  an  undecomposed  cupric 
chloride-pyridine  compound.  L.  M.  J. 

Isomorphous  Mixtures.  By  Hermann  Ambronn  and  Max  Le 
Blanc  {Zeit.  j^hysikal.  Chem.,  1897,  121—131). — A  controversial  paper 
in  which  the  authors  uphold  their  views  against  those  of  Kiister  ( Abstr., 
1895,  ii,  257),  regarding  isomorphous  mixtures  as  mixtures  in  which  no 
molecular  interpenetration  occurs.  L.  M.  J. 

False  Equilibria  of  Hydrogen  Selenide.  By  H.  P^labon 
{Gompt.  rend.,  1897,  124,  360— 363).— The  author  has  determined  the 
respective  limits  of  direct  formation  and  of  decomposition  of  hydrogen 
selenide  when  the  substances  are  maintained  at  given  temperatures 
for  comparatively  long  periods,  such  as  20  or  40  days.  The  lowest 
temperature  at  which  any  direct  formation  of  hydrogen  selenide  was 
observed  is  250°.  The  results  are  represented  by  two  curves,  and  the 
area  between  them  corresponds  with  Duhem's  ''region  of  false  equili- 
bria." The  two  curves  are  further  apart  the  lower  the  temperature, 
and  they  are  each  further  from  the  curve  of  true  equilibria  the  lower 
the  temperature.  Both,  however,  merge  into  the  curve  of  true  equili- 
bria at  temperatures  which  approximate  to  320°.  Above  325°,  the 
limits  of  formation  and  decomposition  coincide.  C.  H.  B. 

Third  Annual  Report  of  Committee  on  Atomic  Weights.  By 
Frank  W.  Clarke  {J.  Amer.  Chem.  Soc,  1896,  18,  197— 214).— A 
summary  of  atomic  weight  determinations  published  during  1895, 
with  a  complete  table  of  atomic  iveights  recalculated  from  all  available 
data.  H.  0. 

A  New  Form  of  Vacuum  Pump.  By  J.  Wetzel  {Ber.,  1897, 
30,  537 — 538). — In  this  pump,  a  drawing  of  which  is  given  in  the 
paper,  a  bulb  having  a  narrow   outlet   is  blown  on  the  tube  imme- 
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diately  under  the  injector;  by  this  means,  the  effective  action  of  the 
pump  is  doubled,  whilst  less  water  is  used  than  in  the  ordinary  form. 
Since,  also,  the  time  occupied  in  exhaustion  is  shorter,  this  pump  is 
especially  adapted  for  distillation  under  diminished  pressure. 

J.  F.  T. 


Inorganic   Chemistry. 


Decomposition  and  Formation  of  Hydrogen  Iodide.     By  Max 

BoDENSTEiN  {Zeit.  iiliysikcd.  Cliem.,  1897,  22,  1 — 22). — The  author's 
previous  experiments  on  this  subject  (Abstr.,  1893,  ii,  369;  1894,  ii,  12) 
were  not  in  complete  accord  with  theoretical  deductions,  and  they  were 
therefore  repeated  with  very  great  experimental  precautions.  It  was 
found  that  when  hydrogen  and  iodine  combine,  the  quantity  of  hydrogen 
iodide  found  by  titration  with  sodium  hydroxide  did  not  correspond 
with  that  calculated  from  the  loss  of  hydrogen  and  iodine,  whilst  the 
difference  between  the  two  values  was  almost  independent  of  the  quan- 
tity of  gases  employed  and  of  the  duration  of  the  experiment.  This, 
the  author  considers,  is  due  to  the  combination  of  the  iodide  with  the 
alkali  of  the  glass,  and  experiments  indicated  an  approximate  propor- 
tionality between  the  surface  area  of  the  glass  and  the  loss  of  iodide. 
In  the  experiments,  this  must  be  allowed  for,  and  when  the  correction 
is  made,  the  apparent  increase  of  decomposition  with  pressure  (Abstr., 
1894,  ii,  12)  is  not  found  to  exist.  The  mean  values  for  the  amounts 
of  iodide  decomposed  at  the  boiling  points  of  sulphur  and  mercury 
were  found  to  be  0-2198  and  0-1946,  the  corresponding  values  for  the 
equilibrium  constant,  K=G fi gjC^j,,,  being  0-0212  and  0-0176;  the 
individual  results,  however,  varied  considerably.  The  velocity  con- 
stant, as  calculated  for  the  bimolecular  reaction  2HI  §  II2  +  Ig,  gave 


the  following  values. 

I  atm. 

1  atm. 

1^  atm. 

2  atm. 

Sulphur  vapour 

Mercury  vapour 

0-00278 
0-0000362 

0-00563 
0-0000748 

0-00867 
0-0001221 

0-01223 
0-0001647 

The  values  are  approximately  proportional  to  the  pressure,  and  this 
obtains  theoretically  in  the  case  of  bimolecular  reactions.  Other 
experiments  were  initiated  to  test  whether  a  minimum  decomposition 
exists  at  320°,  as  indicated  by  the  earlier  experiments  {loc.  cit.),  but 
the  results  are  not  yet  available.  L.  M.  J. 

Decomposition  of  Hydrogen  Iodide  by  Light.  By  Max  Boden- 
STEiN  (Zeit.  j^lt^ysikcd.  Chem.,  1897,  22,  23— 33).— The  author  has  in- 
vestigated the  decomposition  of  hydrogen  iodide  by  light,  and  finds 
that  the  equation,  dxld7n  =  k  (1  -x),  leads  to  an  approximately  constant 
value  for  k  (m  =  light  intensity  x  time).  The  reaction  is  therefore 
unimolecular,  not  bimolecular,  and   is   represented  by   the   equation 
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HI  =  H  + 1,  and  differs,  therefore,  from  the  decomposition  induced  by 
high  temperatures  (preceding  abstract).  Hence  the  action  of  light,  in 
the  author's  opinion,  does  not  render  the  whole  volume  of  gas  more 
capable  of  decomposition,  but  each  light  ray  of  the  necessary  intensity 
decomposes  into  its  elements  the  molecules  of  hydrogen  iodide  in  its 
path.  L.  M.  J. 

Atmospheric  Ozone  on  Mount  Blanc.  By  Maurice  de  Thierry 
{Compt.  rend.,  1897,  124,  460— 463).— In  August,  1896,  the  air  at 
Chamounix  at  a  height  of  1050  metres  was  found  to  contain  3*5  to  3*9 
milligrams  of  ozone  in  100  cubic  metres  of  air.  At  the  Grands  Mulcts, 
at  a  height  of  3020  metres,  the  quantity  found  10  days  later  was  9 '4 
milligrams  in  100  cubic  metres.  These  numbers  are  much  higher  than 
the  quantities  found  at  Mountsouris  (1'9  to  4*0),  and  it  seems  clear 
that  the  proportion  of  ozone  increases  with  the  altitude.  The  estima- 
tions were  made  by  passing  the  air  through  a  standard  solution  of 
sodium  arsenite  containing  potassium  iodide  free  from  iodate. 

C.  H.  B. 

Production  of  Active  Oxygen  by  the  Slow  Oxidation  of  Tri- 
ethylphosphine  and  of  Benzaldehyde.  By  W.  P.  Jorissen  {Zeit. 
physikal.  Chem.,  1897,  22,  34 — 53). — During  the  slow  oxidation  of 
many  substances  in  air  or  oxygen,  a  portion  of  the  oxygen  is  changed 
into  an  active  modification.  In  the  case  of  phosphorus,  2  atoms  of 
phosphorus  renders  active  1  atom  of  oxygen  (Abstr.,  1895,  ii,  212 
and  262),  and  the  author's  experiments  were  conducted  with  the  object 
of  determining  the  corresponding  ratio  in  the  case  of  triethylphosphine 
and  of  benzaldehyde.  The  first  compound  was  found,  by  oxidation  in 
air,  to  require  more  oxygen  than  that  theoretically  necessary  for  con- 
version into  triethylphosphine  oxide,  and  this  was  found  to  be  due  to 
the  formation  of  small  quantities  of  ethylic  diethylhypophosphite.  The 
results  were  no  simpler  when  air  at  low  pressure  was  employed,  but 
in  the  presence  of  excess  of  water,  the  oxidation  was  found  to  proceed 
in  such  a  manner  as  to  produce  nothing  but  the  phosphine  oxide.  The 
active  oxygen  was  determined  by  the  use  of  commercial  sodium  indigo- 
sulphonate,  and  numerous  experiments  proved  that  the  quantity  is 
equal  to  thao  loquired  for  the  oxidation. 

Benzaldehyde,  by  slow  oxidation,  passes  completely  into  benzoic  acid, 
the  action  being  greatly  accelerated  by  light,  although  it  proceeds  also 
in  darkness.  In  this  case  also,  the  quantity  of  oxygen  required  for 
oxidation  is  equal  to  that  rendered  active.  Analogous  results,  in  the 
case  of  the  oxidation  of  metals,  had  been  previously  obtained  by 
Schonbein,  Traube  (Abstr.,  1893,  ii,  412),  and  Bodlander.  The 
opinions  of  various  chemists  on  this  action  are  reviewed,  and  the  author 
considers  his  own  results  to  be  in  complete  agreement  with  the  views  ex- 
pressed by  Yan't  Hofi"  (Abstr.,  1895,  ii,  262).  L.  M.  J. 

So-called  *  Autoxidation.'  By  Budolf  Ihle  {Zeit.  physikal. 
Chem.,  1897,  22,  114 — 120). — The  oxidising  power  of  water  containing 
dissolved  air  is  greatly  affected  by  the  dissolution  in  it  of  various  salts  ; 
thus,  in  solutions  of  hydroxides,  carbonates,  phosphates,  borates,  and 
nitrites,  metals  remain  bright  for  a  considerable  period,  although  they 
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rapidly  tarnish  in  pure  water  or  solutions  of  chlorides,  bromides, 
iodides,  nitrates,  ttc.  The  author  considers  the  oxidation  to  be  due  to 
the  union  of  the  metallic  ions  with  negative  hydroxyl  ions  resulting  in 
the  formation  of  a  hydroxide,  the  ionisation  of  more  metal  and  produc- 
tion of  more  hydroxyl  by  the  dissolved  oxygen.  The  accelerative 
influence  of  the  neutral  salts  is  a  catalytic  action  similar  to  their 
effect  on  sugar  inversion.  The  potential  of  the  oxygen,  and  hence  its 
tendency  to  form  hydroxyl  ions,  is  dependent  on  the  concentration  of 
these  already  present  in  the  liquid,  and  is  therefore  diminished  by  the 
dissolution  of  salts  which  yield  OH  ions.  The  course  of  the  reaction 
may  probably  be  represented  thus  :  M"  +  20H-H  =  M(0H)2  +  Hg  ; 
H2  +  O2  =  H2O2 ;  M  +  HoOg  =  M(0H)2.  This  view  is  supported  by  the 
fact  that  the  addition  of  hydrogen  peroxide  acts  similarly  to  air  or 
oxygen.  Owing  to  the  peculiar  dissociation  of  hydrogen  peroxide,  it 
acts  as  an  oxidising  or  a  reducing  agent.  Thus  in  acid  solution  its 
potential  (against  bright  platinum)  is  -  1  '078,  and  in  alkaline  solution 
-  0-367,  and  hence  substances  whose  potentials  lie  between  these 
limits  would  be  oxidised  in  acid  solution  and  reduced  in  alkaline, 
examples  of  such  actions  being  given.  L   M.  J. 

Pyrosulphuryl  Chloride.  By  J.  Adolphe  Besson  {Compt.  rend., 
1897,  124,  401 — 403). — Pyrosulphuryl  chloride  partially  decomposes 
when  boiled  under  ordinary  pressure,  but  it  can  be  fractionated  under 
reduced  pressure,  and  boils  at  53°  under  a  pressure  of  15  mm.,  whilst 
sulphuric  monochlorhydrin  boils  at  65°  under  the  same  pressure.  It 
can  be  freed  from  chlorine  by  agitation  with  mercury,  care  being 
taken  to  keep  the  temperature  well  below  60°.  Sulphuric  anhydride 
and  sulphuric  monochlorhydrin  are  removed  by  adding  phosphorus 
pentachloride  in  excess,  and  the  pyrosulphuryl  chloride  is  then  readily 
purified  by  fractionation.  When  pure,  it  boils  at  142 — 143°  under  a 
pressure  of  765  mm.,  and  when  strongly  cooled  forms  a  white,  crys- 
talline solid  which  melts  at  -  39°.  Pure  sulphuric  monochlorhydrin 
boils  at  152°  under  a  pressure  of  765  mm.,  and  does  not  solidify  at 
-75° 

Attempts  to  obtain  pyrosulphuryl  chloride  by  heating  sulphury  1 
chloride  and  sulphuric  anhydride  at  100°,  or  by  subjecting  them  to 
prolonged  exposure  to  sunlight,  were  unsuccessful.  Dry  hydrogen 
bromide  acts  on  the  chloride  at  50°  with  liberation  of  sulphurous 
anhydride  and  bromine  and  formation  of  sulphuric  monochlorhydrin, 
the  latter  being  in  its  turn  completely  decomposed  by  prolonged 
action  of  the  hydrogen  bromide,  2S02(0H)C1 4- 2HBr  =  Br2  +  2HC1 4- 
SO.,  +  H2SO4.  Hydrogen  iodide  acts  on  the  chloride  cooled  in  a  mixture 
of  ice  and  salt,  the  products  being  the  same  as  with  hydrogen 
bromide,  together  with  some  hydrogen  sulphide  and  sulphur.  Hydro- 
gen sulphide  acts  slowly  on  pyrosulphuryl  chloride  in  the  cold,  the 
principal  reaction  being  SgOrClg  -I-  HgS  =  S  -f  2HC1  -h  SO^  +  SO2  ;  on  heat- 
ing the  reaction,  3820,0)2  + 2H2S^  S2CI2  +  HCI  + 3S62  + 3S02(0H)C1, 
which  is  secondary  in  the  cold,  becomes  the  chief  or  even  the  only 
reaction.  Dry  hydrogen  phospliide  also  decomposes  the  chloride  at 
the  ordinary  temperature,  metaphosphoric  acid  and  the  sulphide  P4S3 
being  amongst  the  products.  C.  H.  B. 
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Action  of  Dilute  Nitric  Acid  on  Nitrates  in  Presence  of 
Ether.  By  Charles  Tanret  {Compt.  rend.,  1897,  124,  463—466).— 
When  water  containing  nitric  acid  is  agitated  with  aqueous  ether,  the 
acid  is  divided  between  the  water  and  the  ether  in  a  constant  ratio 
which  is  independent  of  the  relative  volumes  of  the  two  liquids,  but 
varies  with  the  temperature  and  concentration.  The  following  co- 
efficients were  observed. 

Nitric  acid  in  100   0-25        0'50       1*0        2*0       lO'O  18—40  45 

Coefficient  of  division...     1:160    1:100    1:66    1:42    1:17    1  :  12  to  1  :  10  1  :  8'5 

In  presence  of  soluble  nitrates,  these  ^coefficients  are  much  higher, 
and  increase  with  increasing  quantities  of  a  given  nitrate,  but  vary- 
also  with  equal  quantities  of  different  nitrates.  With  5  grams  of  dry 
nitrate  dissolved  in  20  c.c.  of  nitric  acid  of  1  :  100,  the  coefficients 
vary  in  a  noteworthy  manner.  For  metals  of  the  same  or  neighbour- 
ing families,  the  coefficients  fall  as  the  atomic  weights  rise,  whilst  at  the 
same  time  they  are  inversely  proportional  to  the  weight  of  the  metal 
contained  in  the  nitrates.  If,  however,  the  coefficients  are  considered 
with  respect  to  the  weight  of  the  radicle  NO.^  contained  in  the  nitrates, 
curious  geometric  progressions  are  observed  with  the  alkali  metals,  the 
metals  of  the  alkali  earths,  lead  and  thallium,  and  zinc  and  cadmium. 

The  effect  of  the  nitrates  may  be  due  to  two  causes.  Acid  nitrates 
may  be  formed,  the  dissociation  of  which  may  be  limited  by  the 
increasing  quantity  of  normal  salt  added,  these  acid  nitrates  being 
afterwards  dissociated  by  the  ether,  which  takes  up  part  of  the  acid. 
When  large  quantities  of  nitrates  are  added,  they  may  form  hydrates 
with  part  of  the  water,  and  thus  increase  the  concentration  of  the  acid 
and  thereby  raise  the  coefficient.  C.  H.  B. 

Nitrogen  Sulphide.  By  Wilhelm  Muthmann  and  E.  Seitter 
{Ber.,  1897,  30,  627—631.  Compare  Abstr.,  1896,  ii,  298).— The 
tetrachloride  of  nitrogen  sulphide,  N^S^Cl^,  was  first  obtained  by 
Demargay  (Abstr.,  1881,  346)  on  suspending  nitrogen  sulphide  in 
chloroform  and  passing  dry  chlorine  through  the  liquid ;  it  is  ex- 
cessively unstable,  and  when  exposed  to  moist  air,  rapidly  becomes 
converted  into  a  black,  tarry  mass. 

Thiotrithiazyl  chloride,  NgS^Cl,  is  obtained  from  nitrogen  sulphide 
by  the  action  of  warm  sulphur  dichloride  diluted  with  chloroform  ;  it  is 
more  conveniently  prepared  by  heating  nitrogen  sulphide  with  acetic 
chloride  (4  parts)  in  a  reflux  apparatus  for  half  an  hour,  when  it  is 
obtained  as  an  intensely  yellow,  crystalline  powder,  exhibiting  the 
properties  attributed  to  it  by  Demargay.  On  boiling  the  substance 
with  alcohol  during  a  short  period,  and  treating  the  liquid  with  a  few 
drops  of  alcoholic  potash,  an  intense,  violet-red  coloration  is  developed, 
and  does  not  immediately  disappear  on  dilution  with  water.  Ammonia 
gas  is  rapidly  absorbed  by  the  dry  compound,  which  explodes  violently 
after  a  few  minutes  ;  if  thiotrithiazyl' chloride  is  suspended  in  chloroform 
and  submitted  to  the  action  of  the  gas,  the  liquid  becomes  orange-red, 
and  ammonium  chloride  and  sulphide  are  produced,  nitrogen  sulphide 
being  regenerated. 

Thiotrithiazyl  nitrate,  N3S4NO3,  is  produced  on  dissolving  the  chloride 
in  highly  concentrated  nitric  acid  and  evaporating  the  yellow  liquid 
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in  a  vacuum  ;  the  substance,  which  is  very  explosive,  crystallises  in 
beautiful,  sulphur-yellow,  transparent  prisms  1  cm.  in  length,  and 
when  preserved  during  some  days  becomes  opaque  and  acquires  the 
odour  of  sulphurous  anhydride  and  oxides  of  nitrogen.  The  solution 
in  water  is  yellow  and  transparent,  but  becomes  opaque  in  a  few 
minutes,  depositing  a  black  substance  mixed  with  much  sulphur  ;  a 
red  liquid  is  obtained  on  boiling  the  compound  with  alcohol. 

Thiotrithiazyl  bromide,  NgS^Br,  obtained  by  dissolving  nitrogen  sul- 
phide and  sulphur  dibromide  (5  parts)  in  carbon  bisulphide,  crystal- 
lises in  small,  yellow  needles;  it  is  also  formed  when  excess  of 
bromine  acts  on  thiotrithiazyl  chloride  in  warm  carbon  bisulphide, 
and  is  identical  with  the  compound  produced  on  exposing  the  tetra- 
bromide  of  nitrogen  sulphide  to  the  action  of  moist  air  (compare 
Clever  and  Muthmann,  loc.  cit.).  The  substance  is  stable  in  air,  and  when 
water  is  boiled  with  it,  ammonium  bromide,  sulphur,  and  sulphurous 
anhydride  are  produced  ;  hot  dilute  alkalis  give  rise  to  ammonia,  along 
with  alkali  bromide,  thiosulphate,  and  sulphide. 

Thiotrithiazyl  iodide,  NgS^I,  is  prepared  by  dissolving  thiotrithiazyl 
chloride  in  ice  cold  water  and  immediately  adding  excess  of  an  ice 
cold  solution  of  potassium  iodide ;  it  is  a  dark  red,  crystalline  powder 
which  decomposes  spontaneously  on  exposure  to  the  air,  vapours  of  iodine 
being  evolved.  The  compound  is  also  obtained  by  acting  on  the 
chloride  with  iodine  dissolved  in  methylic  alcohol,  but  it  invariably 
contains  chlorine  when  prepared  in  this  way. 

Thiotrithiazyl  thiocyanate,  NgS^CNS,  is  obtained  by  adding  a  solution 
of  potassium  thiocyanate  to  an  ice  cold  solution  of  thiotrithiazyl 
chloride  or  nitrate ;  it  crystallises  in  lustrous,  bronze  leaflets  and 
resists  the  action  of  air.  The  salt  dissolves  somewhat  readily  in 
benzene  and  chloroform. 

The  authors  regard  these  compounds  as  containing  a  radicle  com- 
posed of  sulphur  and  nitrogen,  and  having  the  formula  NgS^;  from 
this  point  of  view,  the  salts  have  the  constitutional  formula 

S,<^.g>N-X.  M.  O.  F. 

Metaphosphoric  Acid.  By  Marcellin  P.  E.  Berthelot  and 
GusTAYE  Andre  {Comin.  rend.,  1897, 124,  265— 269).— Metaphosphoric 
acid,  when  dissolved  in  water,  changes  mainly  into  orthophosphoric 
acid,  the  quantity  of  pyrophosphoric  acid  that  is  formed  being  always 
very  small.  Sodium  metaphosphate  in  aqueous  solution  gradually 
becomes  acid  owing  to  its  conversion  into  orthophosphate  and  pyrophos- 
phate. Metaphosphate  that  has  been  prepared  at  280°  changes  somewhat 
rapidly,  but  that  prepared  at  a  high  temperature  alters  very  slowly  at 
the  ordinary  temperature,  provided  neither  acid  nor  alkali  is  present. 
In  the  case  of  the  former,  about  45  per  cent,  is  converted  into  the 
ortho-salt  in  the  act  of  dissolution,  and  afterwards  the  change  is  more 
gradual.  Metaphosphoric  acid,  prepared  by  the  dehydration  of  the 
ortho-acid,  behaves  similarly  when  dissolved  in  water  ;  the  change  is 
at  first  rapid  and  afterwards  becomes  more  gradual,  but  the  rate  of 
change  increases  with  the  concentration  of  the  solution. 

In  any  case,  the  method  described  (this  vol.,  ii,  283)  for  the  estima- 
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tion  of  pyrophosphoric  acid  is  not  applicable  to  its  separation  from 
metaphosphoric  acid,  because  the  latter  yields  the  same  precipitate 
when  treated  in  the  same  way.  C.  H.  B. 

Sulphoxyarsenates  [Thioar senates].  By  K.  F.  Weinland  and 
0.  RuMPF  {Zeit.  anorg.  Chem.,  1897,  14,  42 — 65.  See  also  Abstr., 
1896,  ii,  473). — Sodium  monothioarsenate,]Sra3AsS03,12H._20,  prepared 
by  the  method  previously  described,  crystallises  in  colourless,  trans- 
parent crystals  belonging  to  the  rhombic  system 

[a:5:c  =  0-9199:  1  :0'6602]. 
This  salt  is  also  obtained  together  with  the  dithioarsenate  by  boiling 
an  aqueous  solution  of  sodium  arsenite  with  sodium  polysulphide,  and 
also  by  boiling  sodium  arsenite  with  sodium  monosulphide  ;  in  the 
latter  case,  however,  the  dithioarsenate  and  tetrathioarsenate  NagAsS^ 
are  also  formed.  The  mixed  salts,  which  have  a  composition  similar 
to  Geuther's  sodium  trisulphoxydiarsenate  and  to  Preis's  sodium  penta- 
sulphoxytetrarsenate,  are  separated  by  fractional  precipitation  with 
alcohol. 

The  formation  of  sodium  monothioarsenate  from  sodium  arsenite 
and  Sulphur,  and  the  gradual  decomposition  of  free  monothioarsenic 
acid  into  arsenious  acid  and  sulphur,  is  very  similar  to  the  formation 
of  sodium  thiosulphate  and  the  decomposition  of  thiosulphuric  acid. 
On  the  other  hand,  the  authors  were  unable  to  obtain  sodium  mono- 
thioarsenate by  the  action  of  iodine  on  a  mixture  of  sodium  arsenite 
and  sodium  monosulphide,  neither  were  they  able  to  obtain  a  compound 
similar  to  sodium  tetrathionate  by  the  action  of  iodine  on  sodium 
monothioarsenate.  It  is  probable,  therefore,  that  monothioarsenic  acid 
contains  3  hydroxyl  groups,  the  sulphur  being  united  to  the  arsenic 
atom  by  both  bonds.  Sodium  monothioarsenate  gradually  effloresces 
on  exposure  to  the  air ;  it  may  be  boiled  in  aqueous  solution  without 
decomposition,  but  when  the  solution  is  heated  in  a  sealed  tube  at 
150°,  it  yields  sodium  arsenate  and  sodium  tetrathioarsenate.  If 
boiled  with  concentrated  sodium  hydroxide,  it  undergoes  but  very 
slight  decomposition,  although  the  mixture,  if  evaporated  to  dryness, 
yields  sodium  sulphide,  sodium  arsenate,  and  much  undecomposed 
monothioarsenate.  It  is  also  stable  towards  sodium  hydrogen  sulphide 
and  sodium  sulphide,  but  when  boiled  with  sodium  bisulphide  it  is 
converted  into  sodium  dithioarsenate  and  arsenate.  A  boiling,  con- 
centrated, aqueous  solution  of  the  salt  dissolves  a  small  quantity 
of  sulphur,  which,  however,  separates  completely  as  the  solution 
cools. 

Sodium  monoselenoarsenate,  JNa3AsSe03  + 1211.^0,  prepared  in  a 
manner  similar  to  the  preceding  salt,  crystallises  in  colourless,  trans- 
parent, rhombic  crystals  which  are  isomorphous  with  the  preceding 
salt  [a  :  h  :  c  =  0-9284  : 1  :  0-6409].  When  pure,  it  is  fairly  stable  on 
exposure  to  air,  bi)t  gradually  becomes  covered  with  a  red  skin  of 
selenium ;  exposure  to  direct  sunlight  completely  decomposes  it.  In 
aqueous  solution,  it  is  partially  decomposed  into  selenium  and  arsenious 
acid  at  the  ordinary  temperature,  more  quickly  on  heating ;  a  com- 
plete and  immediate  decomposition  takes  place  on  the  addition  of 
hydrochloric  acid. 
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The  corresponding  tellurium  compound  was  not  obtained  pure,  as  the 
product  is  decomposed  by  water  with  separation  of  tellurium. 

Potassium  monothioarsenate,  KgAsSOg  +  2H2O,  is  obtained  in  a 
crude  state  in  a  similar  manner  to  the  sodium  salt,  but  the  pure  salt 
is  most  conveniently  prepared  by  dissolving  potassium  dihydrogen 
monothioarsenate  in  concentrated  potassium  hydroxide  free  from  car- 
bonate, and  allowing  the  mixture  to  crystallise  by  spontaneously  evapora- 
ting over  sulphuric  acid  and  potassium  hydroxide  ;  it  crystallises  in 
colourless  prisms.  The  ammonimn  salt  (NH4)3AsS03  -f  SHgO,  which 
is  obtained  together  with  the  arsenate  and  tetrathioarsenate,  is  sepa- 
rated by  fractional  precipitation  with  alcoholic  ammonia ;  it  crystal- 
lises in  small,  lustrous  leaflets.  The  barium  salt  crystallises  with 
GHoO  ;  it  is  prepared  by  precipitating  a  solution  of  the  sodium  salt 
with  barium  chloride.  The  sodium  barium  salt,  NaBaAsSOg  -1-  9H2O, 
is  obtained  by  adding  barium  chloride  to  a  solution  of  the  sodium  salt 
until  a  permanent  precipitate  ceases  to  be  formed  ;  it  crystallises  in 
small,  colourless  cubes  or  hollow,  four-sided  pyramids.  The  correspond- 
ing sodium  barium  monoselenoar senate,  obtained  in  a  similar  way,  crys- 
tallises in  four-sided  prisms. 

Monosodium  monothioarsenate,  NaHgAsSOg,  obtained  as  previt)usly 
described  by  the  action  of  salicylic  acid  (2  mols.)  on  the  trisodium  salt, 
crystallises  in  microscopic,  colourless  prisms;  it  reddens  litmus,  decom- 
poses into  sodium  arsenite,  sulphur,  and  water  if  kept  in  a  closed  vessel 
or  when  treated  with  water,  and  is  converted  into  the  trisodium  salt 
on  treatment  with  concentrated  sodium  hydroxide.  The  monopotas- 
sium  salt,  obtained  by  treating  the  crude  tripotassium  salt  with 
salicylic  acid,  crystallises  in  short  needles ;  the  dijwtassium  salt, 
KgH  AsSOg  +  2 JH2O,  in  colourless,  prismatic  needles. 

Sodium  dithioarsenate,  Na3AsS202  + lOH^O,  is  obtained  by  the 
methods  previously  described.  It  is  not  decomposed  by  boiling  with 
sodium  hydroxide,  and  only  partially  so  when  evaporated  to  dryness  ; 
when  heated  in  a  sealed  tube  at  150°  with  sodium  hydroxide,  it  yields 
arsenate  and  tetrathioarsenate.  No  precipitate  is  formed  on  adding 
barium  chloride  to  a  hot  dilute  solution  of  the  salt,  but,  on  cooling,  a 
precipitate  of  lustrous  spangles  gradually  forms.  The  jwtassium  salt, 
prepared  by  boiling  the  tetrathioarsenate  with  potassium  hydroxide, 
forms  small,  yellow  crystals,  is  very  hygroscopic,  and  is  decomposed  by 
water,  yielding  potassium  arsenate  and  tetrathioarsenate.         E.  C.  R. 

Homogeneity  of  Helium  and  Argon.  By  William  Ramsay 
and  J.  Norman  Collie  (Po-oc.  Roij.  Soc,  1896,  60,  206— 216).— See 
Abstr.,  1896,  ii,  647. 

Attempt  to  Separate  the  Two  Constituents  of  Cleveite  Gas 
by  Diffusion.  By  August  Hagenbach  {Ann.  Phys.  Chem.,  1897,  [ii], 
60,  124 — 133). — Helium  obtained  from  cleveite  by  the  action  of  sul- 
phuric acid  on  the  mineral  was  submitted  to  diffusion  through  a  plug  of 
graphite,  with  the  object  of  effecting  a  separation  of  the  gas  into  its  two 
supposed  constituents.  Spectroscopic  examination  of  the  gas  as  it 
diffuses  through  the  graphite  shows  that  the  yellow  D3  line  makes  its 
appearance  first  of  all  in  the  spectrum,  and  some  seconds  later  the 
green  helium  line  appears.     It  is  impossible  to  decide  definitely,  how- 
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ever,  whether  this  behaviour  is  due  to  diffusion  or  to  the  change  in 
the  pressure  to  the  gas.  Helium  was  also  allowed  to  diffuse  through 
unglazed  porcelain,  and  the  densities  of  the  original  gaseous  mixture, 
of  the  diffusate,  and  of  the  residue  were  determined.  The  followiog 
results  were  obtained. 

Volume  in 
Weight  iu  c.c.  at  0°  and  Density, 

milligrams.  760  mm,  H  =  l. 

Gaseous  mixture  ...     20-80  138'20  2-315 

Diffusate    8-20  44-84  2-032 

Residue 10-07  86-60  2-576 

The  author  concludes  from  the  results  of  his  experiments  that  a  sepa- 
ration of  cleveite  gas  into  two  constituents  has  been  effected.  (Com- 
pare Kamsay  and  Collie,  Abstr.,  1896,  ii,  645.)  H.  C. 

Argon,  Helium,  and  Prout's  Hypothesis.  By  Bohuslav 
Brauner  {Ghem.  News,  1896,  74,  223— 224).— The  author  inclines  to 
the  view  that  argon  and  helium  are  allotropic  states  of  nitrogen  and 
hydrogen  of  a  peculiar  and  entirely  novel  character,  and  suggests  that 
determinations  of  their  specific  and  atomic  heats  would  throw  impor- 
tant light  on  this  question.  H.  C. 

Ammonio-silver  Chlorides.  By  B.  Jarry  {Comjyt.  rend.,  1897, 
124,  288 — 291). — When  an  ammoniacal  solution  of  silver  chloride  is 
placed  in  a  vacuum,  it  behaves,  at  first,  like  a  solution  of  ammonia 
only,  and  the  pressure  diminishes  as  the  ammonia  is  removed.  When, 
however,  the  pressure  is  reduced  to  268  mm.,  it  remains  stationary  for 
a  time,  and  10  to  15  c.c.  of  liquid  may  give  off  500  c.c.  of  ammonia 
without  any  change  of  pressure.  Beyond  this  point,  the  pressure  again 
diminishes  gradually  until  it  reaches  17  mm.,  when  it  again  remains 
stationary.  When  the  vapour  pressure  of  water  is  taken  into  account, 
these  pressures  become  263  mm.  and  12  mm.  respectively.  Now  these 
are  exactly  the  respective  dissociation  pressures  of  the  compounds 
AgCljSNHg  and  2AgCl,3NH3  at  0°  in  a  dry  vacuum,  and  it  follows 
that  the  two  compounds  are  successively  formed  under  the  conditions 
specified,  and  have  the  same  dissociation  pressures  in  solution  as  in  a 
dry  vacuum.  This  conclusion  is  confirmed  by  the  solubility  of  silver 
chloride  in  ammonia  solution  of  various  degrees  of  concentration.  The 
following  table  gives  the  amounts  of  ammonia  and  silver  chloride  re- 
spectively in  10  c.c.  of  liquid  at  0° : 

NHg 0-145  0-294  0-560  0-624  M77  1-636 

AgCl    0-049  0-136  0-344  0-400  0-468  0*518 

NH3 2-816  2-980  3-019  3-243  3-456  3-748 

AgCl    0-659  0-709  0-725  0-587  •0-477  0-390 

If  these  results  are  plotted  with  the  weights  of  ammonia  as  abscissae 
and  the  weights  of  silver  chloride  as  ordinate?,  the  curve  shows 
marked  discontinuity  at  a  point  which  corresponds  with  the  formation 
of  2AgCl,3NH3  (allowance  being  made  for  the  quantity  of  ammonia 
necessary  to  saturate  the  water  present  under  a  pressure  of  12  mm.), 
and  a  second  break  at  a  point  which  corresponds  with  the  formation  of 
AgCl,3NH3.     Below  the  first  point,  the  curve  represents  the  solubility 


260  ABSTRACTS   OF   CHEMICAL  PAPERS. 

of  silver  chloride  only,  between  the  two  points  it  represents  the  solu- 
bility of  the  compound  2AgCl,3NH3,  and  beyond  the  second  point  the 
solubility  of  the  compound  AgCljSNHg  under  pressures  higher  than  its 
dissociation  pressure. 

Other  conditions  being  the  same,  the  solubility  of  silver  chloride  in 
ammonia  increases  with  the  temperature  ;  a  solution  saturated  at  20° 
and  cooled  to  0°,  deposits  crystals  of  the  compound  SAgCljSNHg. 
Highly  concentrated  solutions  deposit  the  compound  AgCljS^NHg.  If 
the  solution  is  represented  by  a  part  of  the  curve  beyond  the  second 
break,  precipitation  of  the  salt  is  produced  by  passing  a  current  of 
ammonia  gas  into  it ;  if  it  is  represented  by  a  part  of  the  curve  between 
the  two  breaks,  precipitation  follows  a  reduction  of  the  pressure. 

C.  H.  B. 

Silver  Peroxynitrate.  By  Eduard  Mulder  and  J.  Heringa  {Rec. 
Trav.  Chim.,  1896,  15,  235—279.  Compare  Abstr.,  1896,  ii,  561).— 
Farther  quantities  of  Ritter's  black  compound  have  been  obtained  from 
solutions  of  silver  nitrate  containing  from  100  to  1000  grams  of  the 
salt  per  litre,  and  the  authors  have  succeeded  in  establishing  the 
anhydrous  character  of  the  compound  ;  the  different  amounts  of  water 
given  by  other  experimenters  were  due  in  all  probability  to  the  fact 
that,  on  heating,  the  compound  may  explode,  and  particles  can  thus 
pass  into  the  drying  tubes.  The  strength  of  the  original  solution 
appears  to  have  little  or  no  influence  on  the  composition  of  the  black  pro- 
duct formed  ;  further  analyses  agree  with  the  formula,  2Ag304,AgN03, 
previously  given.  More  accurate  results  are  obtained  when  the  nitro- 
gen is  estimated  as  silver  nitrate  rather  than  as  nitrogen  by  Dumas's 
method. 

The  compound  slowly  undergoes  decomposition  at  the  ordinary  tem- 
perature, whilst,  on  warming  suddenly,  oxygen  is  evolved  almost  explo- 
sively ;  this  oxygen  the  authors  term  oxygen  excess,  the  amount  being 
5  atoms  for  each  molecule  of  the  compound.  Part  of  the  oxygen  excess 
appears  to  be  given  off  more  readily  than  the  remainder.  The  residue 
left  consists  of  a  mixture  of  silver  oxide  and  nitrate,  which  are  best 
separated  by  water  and  not  by  alcohol.  The  paper  concludes  with  a 
short  history  of  the  compound.  J.  J.  S. 

Solubility  of  Calcium  Carbonate  and  Phosphate.  By  Egidio 
PoLLACCi  {L'Orosi,  1896,  19,  217 — 230). — Red  litmus  paper  turns  blue 
when  placed  in  a  sludge  of  pure  calcium  carbonate,  and  on  leaving 
pure  calcium  carbonate  in  contact  with  water  free  from  carbonic  anhy- 
dride for  24 — 30  hours  and  filtering,  the  filtrate  has  an  alkaline  re- 
action towards  litmus  ;  on  boiling  calcium  carbonate  with  water  and 
rapidly  filtering,  the  filtrate  slowly  deposits  calcium  carbonate.  The 
author  finds  that  calcium  carbonate  dissolves  in  9662  parts  of  water  at 
12°,  and  in  6904  parts  at  100° ;  Fresenius  determined  these  numbers 
as  10,601  and  8234  respectively. 

One  litre  of  rain  water  dissolves  0-0216  gram  of  tricalcium  phos- 
phate at  12-5°  and  0*0120  gram  at  100°;  if  the  water  be  saturated  with 
carbonic  anhydride,  it  dissolves  0*1605  gram  of  phosphate  at  10*5°.  One 
litre  of  rain  water  free  from  air  and  carbonic  anhydride  dissolves 
0*0098  gram  of  the  phosphate  at  12*5°,  but  if  the  phosphate  be  dried  at 
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25°  instead  of  moist  as  precipitated,  0*0181  gram  is  dissolved.  Water 
saturated  with  carbonic  anhydride  dissolves  0*0450  gram  of  calcium 
phosphate  and  0-3650  gram  of  calcium  carbonate  per  litre  at  13 '5°  if 
agitated  with  a  mixture  of  the  salts. 

Since  many  plants  contain  much  lime,  a  constituent  in  which  many 
earths  are  poor,  the  author  recommends  that  calcium  salts,  such  as  the 
sulphate  or  carbonate,  and  lime  should  be  applied  as  a  manure,  as  the 
addition  of  these  substances  may  sometimes  give  better  results  than 
that  of  calcium  phosphate.  W.  J.  P. 

The  So-called  "  Hjnpoiodite  of  Magnesia."  By  James  Walker 
and  Sydney  A.  Kay  {Proc.  Roy.  Soc.  Edin.,  1896,  235— 248).— When 
magnesia  is  shaken  up  with  iodine,  it  unites  with  the  latter  and  assumes  a 
deep  brown  colour  (Gay-Lussac).  The  same  brown  colour  is  produced, 
whether  the  magnesia  is  freshly  precipitated,  dried  at  100°,  or  ignited 
over  the  blow-pipe,  and  whether  the  iodine  is  in  the  form  of  vapour,  or 
in  solution  in  water,  aqueous  potassium  iodide,  chloroform,  carbon  bi- 
sulphide, or  alcohol.  Traces  of  iodine  vapour  are  given  off  from  the 
brown  substance,  even  at  the  ordinary  temperature,  but  heating  for 
several  hours  at  350°  is  not  sufficient  to  expel  all  the  iodine.  At  a 
red  heat,  iodine  is  given  off  rapidly,  and  magnesia  remains.  Chloroform, 
carbon  bisulphide,  and  carbon  tetrachloride,  at  the  temperatures  of  their 
boiling  points,  extract  iodine  from  the  "  hypoiodite  "  only  very  slowly. 
Water  decomposes  it,  slowly  at  the  ordinary  temperature  and  rapidly 
on  boiling,  with  formation  of  magnesium  iodide  and  iodate.  Quanti- 
tative experiments  were  made,  to  determine  the  relation  between  the 
amount  of  iodine  absorbed  by  the  magnesia  and  the  concentration  of 
the  iodine  solution  in  which  the  absorption  occurred.  With  aqueous 
potassium  iodide  as  solvent,  no  definite  results  could  be  obtained,  owing  to 
the  disturbing  effect  of  the  chemical  action  of  the  water.  In  anhydrous 
chloroform,  the  amount  absorbed  diminished  with  the  final  concentration 
of  the  solution,  but  much  less  rapidly  than  this.  The  authors  consider  that 
the  formation  of  the  "  hypoiodite  "  is  analogous  to  cases  of  absorption, 
such  as  that  of  acids  by  silk,  or  of  iodine  by  starch  (compare  Walker  and 
Appleyard,  Trans.,  1896, 1334  ;  Kiister,  Abstr.,  1895,  i,  199).     J.  W. 

Action  of  Cuprous  Oxide  on  Silver  Nitrate  Solutions.  By 
Paul  Sabatier  {Compt.  rend.,  1897,  124,  363 — 366). — When  cuprous 
oxide  is  treated  with  successive  quantities  of  silver  nitrate  solution, 
until  no  more  copper  is  dissolved,  and  the  residue  is  washed  with  cold 
water  and  dried  by  exposure  to  air,  the  product  is  a  greenish-grey 
powder  consisting  of  a  mixture  of  basic  copper  nitrate  and  metallic 
silver,  part  of  the  latter  being  filiform  ;  it  has  the  composition,  Agg  + 
Cu(N03)2,3CuO,3H20,  one-third  of  the  nitric  acid  of  the  silver  nitrate 
being  found  in  the  precipitate.  If  the  silver  nitrate  solution  is  hot, 
the  product  is  practically  the  same. 

The  grey  mixture  is  insoluble  in  cold  water,  but  when  treated  with 
boiling  water,  some  cupric  nitrate  is  dissolved,  but  the  solution  contains 
no  nitrite.  Nitric  acid  dissolves  it  readily  and  completely  ;  concen- 
trated sulphuric  acid  attacks  it  violently,  with  the  formation  of  copper 
nitrosodisulphonate  (Abstr.,  1896,  ii,  599,  622,  641)  in  consequence  of 
the  reducing  action  of  the  metallic  silver  on  the  sulphuric  acid  and 
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liberated  nitric  acid  ;  dilute  sulphuric  acid  dissolves  all  the  copper  and 
part  of  the  silver  ;  acetic  acid  behaves  similarly,  but  dissolves  very 
little  silver ;  hydrochloric  acid  dissolves  all  the  copper,  and  leaves  a 
residue  of  violet  coloured,  silver  chloride.  C.  H.  B. 

suicides  of  Copper  and  Iron.  By  Guillame  J.  L.  de  Chalmot 
{Amer.  Chem.  J".,  1897,  19,  118— 123).— The  author  finds  that  the 
crystalline  copper  silicide  of  the  composition  CugSig  previously  des- 
cribed by  him  (Abstr.,  1896,  ii,  362)  is  not  a  true  chemical  compound, 
but  a  mixture  of  silicon,  copper  silicide,  and  copper,  the  copper  silicide 
present  never  containing  more  silicon  than  is  represented  by  the  formula 
Cu2Si.  In  the  case  of  a  silicide  containing  excess  of  silicon,  there  is 
less  silicon  united  with  copper  than  would  be  the  case  if  the  latter 
were  present  only  in  the  form  of  CugSi.  In  order  to  prove  whether  a 
part  of  the  copper  is  present  as  a  silicide  containing  less  silicon  or  in 
the  free  condition,  some  of  the  crystals  were  triturated  with  mercury  in 
a  mortar.  After  filtering  through  linen  and  evaporating  the  mercury, 
a  residue  of  cuprous  oxide  was  left.  Evidently,  therefore,  free  copper, 
free  silicon,  and  copper  silicide  can  exist  side  by  side  in  the  electric 
furnace. 

A  silicide  of  iron  having  the  composition  FeSig  is  also  described, 
obtained  in  grey,  metallic  crystals  by  treatment  with  small  quantities 
of  hydrofluoric  acid  of  an  iron-silicon  alloy  containing  about  39  per 
cent,  of  silicon.  A.  W.  C. 

Action  of  Carbonic  Anhydride  and  Carbonic  Oxide  on  Alu- 
minium. By  Antoine  Guntz  and  Arthur  Masson  {Compt.  rend.,  1897, 
124,  187 — 190). — It  is  known  that  aluminium  becomes  incandescent 
when  heated  in  a  mixture  of  carbonic  anhydride  and  iodine  vapour, 
and  this  is  generally  attributed  to  the  combination  of  the  halogen  with 
the  metal.  The  authors  find,  however,  that  a  considerable  absorption 
of  carbonic  anhydride  takes  place,  and  that  the  incandescence  is  more 
intense  if  carbonic  oxide  is  substituted  for  the  anhydride,  but  does  not 
take  place  at  all  in  a  mixture  of  iodine  vapour  and  hydrogen.  When 
heated  in  carbonic  anhydride  only,  finely-powdered  aluminium  is,  as  a 
rule,  only  slightly  affected,  but  the  commercial  powder  often  becomes 
incandescent,  and  the  product  evolves  considerable  quantities  of  methane 
when  treated  with  water.  If  the  aluminium  is  heated  to  dull  redness 
in  carbonic  oxide  or  anhydride  containing  a  small  quantity  of  the 
vapour  of  aluminium  chloride  or  iodide,  the  metal  readily  becomes 
incandescent,  and  is  more  or  less  completely  converted  into  the  carbide 
AI4C3  which  yields  methane  on  treatment  with  water.  C.  H.  B. 

Action  of  Nitrogen  Oxides  on  Ferrous  Chloride  and 
Bromide.  By  Victor  Thomas  {Com2)t.  rend.,  1897,  124,  366—368). 
— Ferric  bromide  is  reduced  more  readily  than  the  chloride  by 
nitric  oxide  with  formation  of  ferrous  bromide  and  nitrosyl  bro- 
mide, and  the  ferrous  bromide  absorbs  nitric  oxide  ;  but  whether  the 
compound  has  the  composition  SFcoBr^jNO  or  6Fe2Br4,NO  has  not 
yet  been  definitely  ascertained.  It  does  not  alter  in  dry  air,  nor  does 
it  lose  nitric  oxide  in  a  vacuum.  Ferrous  bromide  in  solution  absorbs 
nitric  oxide  in  the  same  way  as  other  ferrous  salts,  but  the  compound 


INORGANIC   CHEMISTRY.  263 

formed  has  not  yet  been  isolated,  although  it  seems  to  be  crystal- 
lisable. 

Ferrous  chloride  or  bromide  readily  absorbs  dry  nitric  peroxide, 
the  compound  formed  being  2Fe2Cl4,lS[02,  or  2re2Br4,N02.  Both 
compounds  are  stable  when  exposed  to  air,  and  do  not  lose  nitrogen 
peroxide  in  a  vacuum.  In  most  reactions,  however,  they  split  up  into 
a  mixture  of  ferrous  salt  and  nitrogen  peroxide.  When  dissolved  in 
water,  for  example,  alkalis  precipitate  black  iron  oxide  from  the  solution. 

In  presence  of  moisture,  the  two  ferrous  salts  seem  to  absorb  even 
larger  quantities  of  nitric  peroxide,  but  the  reaction  is  complicated, 
and  some  chlorine  (or  bromine)  is  removed.  C.  H.  B. 

Organic  Compounds  which  prevent  the  Precipitation  of  the 
Hydroxides  of  Iron,  Nickel,  and  Cobalt.  By  Jan  Roszkowski  (Zeit. 
anorg.  Chem.,  1897,  14,  1 — 20). — Of  111  organic  compounds  which 
were  examined,  only  25  prevent  precipitation  of  the  hydroxides  of  these 
metals,  and  these  compounds  beloDg  to  the  polyacid  alcohols,  the 
carbohydrates,  the  hydroxy-monobasic  or  polybasic  acids,  and  in  a  few 
cases  to  the  amido-acids,  the  poly-acid  phenols, and  the  phenolic  acids.  The 
monobasic  and  polybasic  organic  acids  prevent  the  formation  of  the 
hydroxides  only  in  acid  or  neutral  solutions ;  in  alkaline  solutions,  a 
precipitate  is  nearly  always  obtained,  although  it  is  often  some  time 
in  forming.  Most  of  the  organic  compounds  which  prevent  the  for- 
mation of  the  hydroxides  belong  to  the  fatty  series,  and  the  corres- 
ponding aromatic  compounds,  with  a  few  exceptions,  are  without 
influence.  These,  also,  all  contain  the  hydroxy!  group,  and  if  this 
group  is  replaced  by  another  monatomic  basic  or  acid  group,  the  com- 
pounds formed  are  without  influence,  except  in  the  case  of  the  amido- 
compounds,  which  form  soluble  complex  salts  with  copper  and  nickel. 

These  organic  compounds  have  a  very  varying  influence  on  the 
precipitation  of  the  hydroxides.  Of  25  compounds,  22  prevented  the 
precipitation  of  hydroxide  from  a  solution  of  ferric  chloride  ;  and  only 
9  prevented  the  precipitation  of  hydroxide  from  ferrous  sulphate.  The 
capability  of  forming  complex  soluble  compounds  increases  with  the 
number  of  the  hydroxyl  groups ;  the  monhydric  alcohols  are  without 
influence  on  the  precipitation ;  but,  commencing  with  glycol,  the 
influence  is  proportional  to  the  number  of  the  hydroxyl  groups. 

E.  C.  R. 

Nomenclature  of  Ammonio-cobalt  Compounds.  By  Alfred 
Werner  {Zeit.  anorg.  Chem.,  1897,  14,  21—27). — Those  atoms,  or 
groups  of  atoms,  which  form  with  the  metal  a  complex  radicle,  are 
placed  before  the  name  of  the  metal  in  the  following  order  :  first,  the 
name  of  the  acid-residue,  then  the  groups  similar  to  the  ammonia 
group,  and  immediately  preceding  the  name  of  the  metal  the  am- 
monia (ammino)  groups.  The  ammonia  group  is  designated  by  the 
word  cmmmie,  to  distinguish  it  from  the  amine  of  organic  compounds. 
All  other  groups  and  atoms  which  do  not  belong  to  the  complex  radicle 
are  placed  after  the  name  of  the  metal.  In  the  case  of  isomeric  com- 
pounds, the  author  numbers  the  groups  comprised  in  the  complex  with 
the  angles  of  the  octahedron  which  they  occupy  in  relation  to  the 
metallic- atom  in  accordance  with  his  theory. 
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Those  names  which  refer  to  the  colour  of  the  compounds  are  not 
employed.     A  few  examples  are  given  below. 

New  name.  Formula.  Old  name. 

Hexamminocobalt  salts       [Co(NH3)g]X3       Luteocobalt  salts. 
Aquopentamminocobalt 

salts    [Co{NH3)50H2]X3    Roseocobalt  salts. 

Nitritopentamminoco- 

balt  salts    [Co(NH3)5N02]X2   Xanthocobalt  salts 

1 :  6-Dichlorotetrammino- 

cobalt  salts    ...  [Co(NH3)^Cl2]X     Dichloropraseo-cobalt  salts. 

1:2: 4-Trinitritotriam-  [(Gibbs'). 

mine  cobalt    Co(NH3)3(N02)3     Triaminecobalt  nitrite 

1:2-  Dinitritotetram- 

minocobalt  salts     . . .  [Co(NH3)^(NOo)2]X  Flavocobalt  salts. 

E.  C.  K 

1  : 6-Dichlorotetrainininocobalt  Salts  (Chloropraseo-salts). 
By  Alfred  Werner  and  Arnold  Klein  (.^ei^.  fmor^f.  Chem.^  1897,  14,28 
— 4 1 ). — Dichlorotetrainminocohalt  hydrogen  sulphate  (Co(NH3)4Cl2)*  SO^H, 
is  prepared  by  treating  the  solid  carbonatotetrammine  chloride, 
Co(NH3)^C03Cl,  with  concentrated  hydrochloric  acid  in  a  freezing 
mixture,  dissolving  the  product  in  concentrated  sulphuric  acid,  and 
adding  hydrochloric  acid  as  long  as  a  precipitate  is  formed ;  the  mix- 
ture is  then  allowed  to  remain  for  a  few  days  in  a  closed  flask,  and 
the  precipitate  collected  and  washed  with  alcohol  and  ether  \  it  is  easily 
purified  by  dissolving  it  in  water  and  precipitating  with  dilute  sulphuric 
acid.  It  crystallises  in  beautiful,  dark  green  needles,  is  easily  soluble 
in  water,  and  has  a  strongly  acid  reaction.  With  hydrochloric  acid 
and  chlorides,  it  yields  a  bright  green,  crystalline  precipitate  of  dichloro- 
tetramminocobalt  chloride  \  it  is  decomposed  by  mercurous  nitrate,  potas- 
sium cyanide,  and  potassium  ferrocyanide,  and  dissolves  in  concentrated 
sulphuric  acid  with  a  red  coloration  and  evolution  of  hydrogen  chloride. 
It  is  more  stable  in  aqueous  solution  than  the  other  salts  of  the  series, 
but  the  colour  of  the  solution  gradually  changes  to  blue,  violet,  be- 
comes colourless,  and  finally  red.  When  the  concentrated  aqueous 
solution  is  warmed,  a  precipitate  of  chloraquotetramminocobalt  sulphate, 
[Co(NH3)^ClH20]SO^,  is  obtained  in  the  form  of  lustrous,  reddish-violet 
plates  ;  this  dissolves  in  concentrated  sulphuric  acid  with  a  violet  colora- 
tion, and  when  treated  with  concentrated  hydrochloric  acid  in  aqueous 
solution,  yields  chloraquotetramminocobalt  chloride.  The  silver  salt, 
[Co(NH3)4Cl2]SO^Ag,  is  obtained  as  a  flocculent,  bright  green  precipi- 
tate by  mixing  solutions  of  equivalent  quantities  of  the  hydrogen 
sulphate  and  silver  nitrate  at  a  low  temperature.  The  bismuth  salt, 
Bi[Co(NHo)4Cl2S04]3,  is  obtained  in  a  similar  way  as  a  green,  pul- 
verulent precipitate.  The  chloride,  \QoQ^'H.^f^]cy^Q].,  bromide,  iodide, 
fluoride,  nitrate,  nitrite,  thiocyanate,  'platinochloride,  iDlatinosochloride, 
aurochloride,  dichromate,  chromicyanide,  and  ferricyanide  are  also 
described.  With  mercuric  chloride,  potassium-  and  dipotassium-mer- 
curic  chloride,  varying  mixtures  of  salts  are  obtained  according  to  the 
conditions,  but  the  authors  were  unable  to  isolate  a  pure  salt. 

A  cobalt  ammonium  sulphite  compound  is  described  by  Vortmann 
and  Magdeburg  (Abstr.,  1890, 14),  which,  according  to  its  method  of  pre- 
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paration,  should  belong  to  the  1 :  6-dichlorotetrammine  salts;  the  authors 
have  repeated  this  experiment,  and  obtained  a  compound  which  is  not  a 
dichlorotetrammine  salt.     They  are  engaged  in  further  investigations. 

E.  0.  R. 

Chromium  and  Manganese  Phosphides.  By  A.  Granger  {Compt. 
rend.,  1897,  124,  190 — 191). — Chromic  chloride  is  reduced  to  chromous 
chloride  when  heated  with  phosphorus  in  presence  of  carbonic  anhy- 
dride, but  no  phosphide  is  formed.  Manganous  chloride  can  be  volati- 
lised in  phosphorus  vapour  without  any  decomposition  taking  place. 
If,  however,  the  carbonic  anhydride  is  replaced  by  hydrogen,  chromous 
2)hosphide,  CrP,  and  manganous  phosphide^  MugPg,  are  formed  respec- 
tively, a  result  probably  due  to  an  intermediate  formation  of  hydrogen 
phosphide. 

Chromous  phosphide  is  a  grey  solid  with  a  graphitoidal  appearance  ; 
it  is  not  affected  by  aqua  regia.  Manganous  phosphide  forms  highly 
lustrous,  slender  needles,  and  is  attacked  by  aqua  regia.  Neither 
compound  is  affected  by  nitric  acid,  but  both  are  readily  attacked  by 
chlorine,  with  incandescence,  and  both  are  slowly  oxidised  when  heated 
in  air.     They  are  also  decomposed  by  fused  potassium  hydroxide. 

C.  H.  B. 

Mineralogical   Chemistry. 


Molybdenum,  Selenium,  &c.,  in  Coal  from  Liege.  By  Arm  and 
JoRissEN  {Ann.  Soc.  Geol.  Belgique,  1896,  23,  101— 105).— The 
brownish-grey  flue-dust,  produced  when  Liege  coal  is  burnt,  contains 
ammonium  salts,  sulphates,  and  iron ;  and  in  the  aqua  regia  extract, 
traces  of  the  following  were  found,  Se,  Mo,  Sb,  Bi,  Ni,  Co,  As,  Cu,  Pb, 
Zn,  Ca.  L.  J.  S. 

Artificial  Antimonite  [Stibnite]  and  Bismuth  Crystals.  By 
P.  Philipp  Heberdey  {Ber.  Akad.  Wien,  1895,  104,  i,  254—266).— 
Crystals  of  stibnite  are  described  from  a  specimen  of  slag  from  the 
smelting  works  of  Przibram  in  Bohemia;  they  attain  a  length  of 
1  cm.,  and  are  found  in  drusy  cavities  in  a  material  which  is  shown 
by  analysis  to  be  mainly  a  mixture  of  Fe2S  and  CugSb.  Other  layers 
of  tliis  specimen  are  shown  by  analysis  to  consist  of  mixtures  of  meta- 
silicates  and  sulphides. 

Acicular  crystals  of  bismuth  from,  another  furnace  product  from 
Przibram  are  of  unusual  habit ;  they  consist  of  elongated  hexagonal 
prisms,  &{2ll},  with  irregular  terminations  showing  the  forms  ojlll}, 
ejOll},  s{Tll}.  There  is  a  perfect  cleavage  parallel  to  h,  a  good  one 
parallel  to  o,  and  others,  less  distinct,  parallel  to  e  and  s.        L.  J.  S. 

A  Tellurium  Mineral  from  Colorado.  By  Richard  Pearce  (Proc, 
Colorado  Sci.  Soc,  1896,  [Oct.  5th],  pp.  2). — A  dark  grey  mineral,  with 
bright,  metallic  lustre,  from  the  Griffith  mine,  near  Georgetown,  was 
freed  as  far  as  possible  from  intermixed  pyrites,  galena,  copper  pyrites, 
and  magnesite,  and  analysed  by  F.  C.  Knight ;  it  gave 
Ag.  Te.        Pb.        Cu.       Fe.        Bi.         S.      MgCOg.  Aii,Ag.   Insol.       Total. 

50-65      18-80      9-S4      4-65      4-00      1-16      8-06       1-95        0-48        1-07        100-16 
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After  deducting  impurities,  this  corresponds  with  a  mixture  of  two 
parts  of  hessite  (Ag^Te)  and  one  of  argentite  (AggS).  The  gold 
exists  as  an  alloy  with  silver.  L.  J.  S. 

[Bismutosmaltine,  Wolframite,  Agricolite,  &c.]  By  August 
Frenzel  {Tsclier.  Min.  Mitth.,  1897,  16,  523— 529).— The  bismuth 
veins  of  Zschorlau,  Schneeberg,  Saxony,  carry  native  bismuth,  bis- 
muthic  ochre,  several  uranium  minerals,  and  the  following  new  mineral, 
to  which  the  name  bismutosmaltine  is  given.  The  last  was  found  in 
a  large  nodule  of  dark  blue-grey  ore  which  assayed  40 '5  per  cent.  Bi, 
and  6'6  Cu ;  the  small  cubic  crystals  are  apparently  holohedral  with 
the  forms  rtjlOO},  o{lll},  fZjllO} ;  the  colour  is  tin-white  ;  strong  metal- 
lic lustre  j  streak-black  ;  brittle  ;  H  =  6,  sp.  gr.  6*92.  Analysis  of  pure 
hexahedral  crystals,  free  from  native  bismuth,  gave 

Bi.  Cu.  As.  Sb  Co.  Fe.  S.  Total. 

20-17       0-69       61-59       0-16       13-70       3-71       0-05       100-07 

The  copper  and  sulphur  are  due  to  the  presence  of  copper  pyrites, 
deducting  these,  Bi-i- As4- Sb  :  Co-fFe  =  3-07  : 1,  giving  the  formula 
Co(As,Bi)3.  This  is  like  skutterudite,  but  with  some  arsenic  replaced 
by  bismuth  ;  the  tin-white  colour  of  the  mineral  is  more  like  the 
colour  of  smaltite  than  that  of  skutterudite.  Cheleutite  ("  wismuth- 
kobalterz  ")  is  related  to  this,  although  it  is  usually  considered  as  a 
variety  of  smaltite  containing  native  bismuth. 

Wolframite  crystals  are  described  from  Uncia  (prov.  Chayanta), 
Oruro,  and  Chorolque,  in  Bolivia.  The  habit  varies  considerably  ; 
sometimes,  by  the  development  of  the  three  axial  planes,  the  crystals 
have  a  cubic  appearance.  Bismuth  minerals  occur  on  the  specimens. 
Analysis  of  material  from  Uncia,  of  sp.  gr.  6-96,  gave 

WO3.  SnOa.  FeO.  MnO.  Insol.  Total. 

73-42  —  18-57         6-64         1-16         99-79 

71-68        0-65         19-68         6-20         1-70         99-91 

Agricolite  is  described  from  anew  locality,  namely  Schwarzenberg, 
Saxony  ;  it  here  occurs  on  bismuthic  ochre  as  radial  aggregates,  of  a 
greyish  yellow  or  green  colour,  and  resembles  wavellite.  An  oblique 
extinction  of  51°  was  observed ;  and  besides  bismuth  silicate,  traces 
of  phosphoric  acid  were  found. 

Copper  glance  from  the  Freiberg  district  is  mentioned  as  containing 
2  per  cent,  of  silver.  Pseudomorphs  of  copper  glance  after  mispickel 
and  of  stilpnosiderite  after  uranite  are  described.  Arsenic  rhombo- 
hedra  are  described  from  Nagyag  and  Japan  ;  the  sp.  gr.  of  the  latter 
is  5-70.  L.  J.  S. 

The  so-called  Dicksbergite.  By  Mats  Weibull  and  Aug. 
Upmark  {Geol.  Foq\  i  Stockholm  Fork.,  1896,  18,  523— 526).— A 
mineral  from  Dicksberg,  parish  of  Ransater,  Wermland,  recently 
described  by  L.  J.  Igelstrom  {Geol.  For.  Forh.^  1896,  18,  231)  as  a  new 
mineral,  under  the  name  of  dicksbergite,  crystallising  in  the  ortho- 
rhombic  system  and  containing  titanic  acid,  thorium,  iron,  cerium, 
didymium,  yttrium,  tin,  and  tungsten,  is  here  shown  to  be  merely 
rutile.     Besides  98-13  per  cent.  Ti02,  ^^'^^  alone  is  present ;  the  sp.gr. 


1 


MINERALOGICAL  CHEMISTRY.  267 

of   4-20,  and  the  optical  and  crystallographic  characters  agree  with 
those  of  rutile.  L-  J-  S. 

Monazite.  By  H.  B.  C.  Nitze  (16^/i  An7i.  Hejjt.  U.S.  Geol.  Survey 
for  1894—5,  1895,  part  iv,  667— 693).— This  is  a  monograph  of  the 
mineral,  and  gives  a  summary  of  the  history,  and  of  the  crystallo- 
graphic, physical,  and  chemical  characters ;  the  known  localities  are 
enumerated,  and  a  bibliography  is  added ;  the  uses  and  methods  of 
extraction  are  also  described.  Thirty-seven  analyses  are  quoted. 
Monazite  sand,  containing  up  to  about  67  per  cent,  of  monazite,  from 
North  Carolina,  contains,  according  to  analyses  by  C.  Baskerville, 
0'125  to  6*54  per  cent,  of  thoria.  L.  J.  S. 

[Mispickel,  Vivianite,  &c.,  from  Bohemia.]  By  Friedrich 
Katzer  {Tscher.  Min.  Mitth.,  1897,  16,  504 — 518). — Massive,  granular 
mispickel  from  a  deposit  in  decomposed  red  granite  near  Sestrouii, 
north-east  of  Selcan,  gave  the  following  results  on  analysis ;  II  was 
made  in  the  k.k.  geol.  Beichsanstalt. 

S.  As.  Fe.  Au.  Ag.  Total.  Sp.  gr. 

1.  19-96         45-53         33-66         trace         nil         99*15         6-179 
II.     —     •      34-40  —  0-0012   0-0014         —  — 

Vivianite  occurs  in  pegmatite  at  Kloub,  near  Protiwin,  as  earthy 
crusts  of  a  sky-blue  colour;  it  is  at  first  almost  white  (sp.  gr.  2-658), 
bat,  on  exposure,  soon  becomes  greenish,  and  finally  blue.  In  larger 
cavities,  there  are  good  crystals  (sp.  gr.  2*587)  of  a  light  greyish-green 
colour,  but  they  become  blue  on  exposure  to  air.  The  percentages  of  water 
found  in  the  earthy  variety,  arranged  according  to  the  intensity  of 
the  blue  colour  and  commencing  with  the  lightest,  were  27*33,  27-65, 
27-12,  28-12,  28-66,  mean  27*77  ;  this  indicates  that  the  change  in 
colour  is  connected  with  the  absorption  of  water  from  the  air.  Crystals 
gave,  27-08,  26*68  and  26*99,  mean  26-92,  per  cent,  of  water,  and  3*08 
Fe203,  41*12  FeO  per  cent.  As  regards  the  origin  of  the  vivianite,  it 
could  have  been  derived  from  the  apatite  in  the  pegmatite,  or  have  been 
deposited  by  infiltering  organic  matter  ;  the  latter  is  the  more  probable. 

Crystals  of  mimetite  are  described  from  Hodowitz ;  sp.  gr.  7*126; 
75*12  per  cent.  Pb.  Descriptions  are  also  given  of  crystals  of  calcite  ; 
of  an  occurrence  of  anthracite  with  quartz  in  porphyry ;  and  of  an  oc- 
currence in  sandstone  of  viscous  petroleum  of  sp.  gr.  0*92.        L.  J.  S. 

Munkforssite,  Bliabergite  and  Ransatite,  Three  New 
Swedish  Minerals.  By  Lars  J.  Igelstrom  {Zeit.  Kryst.  Min.y 
1897,  27,  601 — 604) — In  the  gneiss  of  the  parish  of  Ransater,  in 
Wermland,  are  thick  bands  of  quartz,  which  is  quarried  at  Bliaberg 
and  Dicksberg  for  the  preparation  of  a  refractory  material  for  the  iron 
furnaces  of  Munkforss.  In  the  white  (juartz  are  plates  of  damourite, 
bands  of  pyrites,  also  apatite,  zircon,  kyanite,  ilmenite,  and  the  three 
new  minerals  described  below. 

Munkforssite  occurs  in  kyanite  at  Dicksberg ;  it  is  white,  then 
resembling  quartz,  or  sometimes  pale  reddish,  and  is  transparent  to 
translucent.  It  occurs  as  grains,  and  as  ''  monosymmetric  "  crystals. 
It  is  infusible,  and  is  only  partially  decomposed  by  acids.  In  the 
closed  tube,  it  gives  only  a  trace  of  acid  water.     The  results  of  the 


SOg.               PA- 

I.  13-20     13-98 

AlgOg-       CaO. 
25-54     32-00 

II.  18-12     16-01 

29-23     36-64 

This   somewhat 

resembles  the 
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analysis  are  given  under  I ;  deducting  the  undecomposed  portion 
(damourite),  and  adding  the  loss  on  ignition  to  the  SO3,  the  composition 
of  the  mineral  is  given  under  II. 

Loss  on 
FeO.         01.    ignitioD.     Insol.      Total, 
trace     trace     2-63     10-74     98-09 
—         —        —         —      100-00 
rhombohedral  svanbergite  in   com- 
position.     The  pale  green  kyanite^  which  contains  the  munkforssite, 
gave  Si02,  43-91 ;  Al.Pg,  56-52  ;  FeO,  trace  =  100-43  per  cent. 

Bliahergite  (spelt  bliabergsite  in  Geol.  For.  Fih'h.,  1896,  18,  41). — 
This  occurs  plentifully  in  the  white  damourite  of  Bliaberg  as  "  rhom- 
bohedral "  crystals,  which  when  fresh  are  almost  black  (anal.  I),  but 
when  weathered  are  more  or  less  red  (anal.  II).  H  =  4-5.  It  is  infu- 
sible, and  is  only  partially  decomposed  by  acids. 

SiOg.       AlA-       FeO.       MnO.  MgO,CaO.  Fe203(Mi]203)H20.         Total. 
I.  39-13     27-60     26-74     4-45       0-43  —         3-26       101-61 

II.  41-67     23-81       _        —  _  27-38      7-14       100-00 

From  I  is  deduced  the  formula  2(Fe,Mn)2Si04 -h  Al^SigOjg,  or 
3(Fe,Mn)2Si04 -1- 2Al2SiO,^ ;  and  from  II,  Al4Si30i2  +  2H,0.  [M. 
Weibull  (Geol  For.  FarL,  1896,  18,  515)  shows  this  to  be  near  ottrelite]. 
Rcmsdtite  {Geol.  F'&r.  Forli.y  1896,  18,  43),  also  from  the  damourite  of 
Bliaberg,  occurs  as  pale  red,  globular  masses.  The  crystal  system  is 
given  as  cubic.  11  =  6.  Before  the  blow-pipe,  it  becomes  black  and  is 
infusible ;  insoluble  in  acids.     Analysis  gave 

SiOa  AI2O3  FegOg.  MnO.  CaO.  AlgO.  Total. 

43-47         14-50         17-72         14-97         5-63         2-57         98-86 
The  formula  is  given  as  3(Mn,Ca,Mg)Si03 -f- (Fe, Al)4Si30i2. 

L.  J.  S. 

Artificial  Gypsum.  By  L.  Jowa  {Ann.  Soc.  Geol.  Belgique,  1896, 
23,  pp.  cxxviii — cxxx). — Cesaro  has  previously  obtained  small  crystals 
of  gypsum  by  allowing  a  solution  of  ferrous  sulphate,  in  contact  with 
the  air,  to  act  on  chalk.  The  present  author  has  kept  the  same 
materials  for  four  months  in  a  long  necked  flask ;  by  retarding  the 
rate  of  oxidation  of  the  ferrous  sulphate  in  this  way,  good  crystals 
have  been  obtained.  The  pieces  of  chalk  become  coated  with  ferric 
hydroxide  and  acicular  gypsum  crystals.  The  crystals  show  the  forms 
b  {010},  m  {110},  I  {111}  ;  the  largest,  1  cm.  long,  are  elongated  in  the 
direction  of  the  vertical  axis,  but  others  are  elongated  in  the  direction 
of  the  edge  [111,  ITI  ].  Twin  crystals,  with  rt(lOO)  the  twin  plane,  are 
also  present.  L.  J.  S. 

Leonite  from  Leopoldshall.  By  C.  August  Tenne  {Zeit.  deut. 
geol.  Ges.,  1896,  48,  632— 637).— The  artificial  salt,  MgS04,K2S04  + 
4H2O,  has  been  prepared  artificially  by  van  der  Heide  (Abstr.,  1893, 
ii,  276)  who  named  it  potassium-astrakanite ;  and  the  natural  mineral 
from  Westeregeln,  where  it  has  been  known  at  the  salt  works  since 
1889,  has  been  described  by  Naupert  and  Wense  (Abstr.,  1893,  ii,  325), 
and  analysed  by  Geserich,  who  found 

K0SO4.  MgSOj.         NagSO^.  NaCl.  MgCla-  HoO. 

40-2—45-3     32-0—34-3       13         0-5—3-5      0-3-4-8     19-3-^20-7 
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As  shown  in  the  present  paper,  there  is  no  crystal lographic  relation 
between  this  mineral  and  blodite  ( =  astrakanite,  MgS04,Na2S04  + 
4H2O),  so  that  the  older  but  unpublished  name,  leonite,  is  used  in 
preference  to  kaliblodite  or  kaliastrakanite.  At  Leopoldshall,  near 
Stassfurt,  the  mineral  occurs  as  thick,  tabular  crystals,  along  with 
kainite  and  rock  salt ;  the  colour  is  faintly  yellowish,  but  sometimes 
reddish,  greyish,  or  bright  canary  yellow.  Between  these  large,  in- 
distinct crystals  are  kieserite  and  thin,  colourless,  monosymmetric 
crystals  of  leonite,  tabular  parallel  to  c{001}  and  with  many  small 
planes  at  the  edges;  a  :  6  :c=  1-03815  : 1  :  1-23349  ;  /8  =  84°  50'.  The 
optic  axial  plane  is  perpendicular  to  the  plane  of  symmetry,  and  makes 
an  angle  of  29  J°  with  the  base.  There  is  no  distinct  cleavage ;  frac- 
ture conchoidal.  It  is  soluble  in  water  ;  analysis  by  Braun  gave 
Mg.  K.  SO4.  CI.  H2O.  Insol.  Na.         Total. 

6-54        25-48     43-73        4-84      18*99        0-42         nil       100-00 
Deducting  10-16  per  cent,  of  KCl  as  impurity,  this  gives  MgS04,K2S04 
+  4H2O.     The  small,'  colourless  crystals  contained  no  chlorine. 

L.  J.  S. 

Wolframite  from  Argentina.  By  Guillermo  Bodenbender 
{Zeit.  Krijst.  Min.,  1896,  27,  533—534;  from  Zeit.  jyrakt.  Geol,  1894, 
409 — 414). — Wolframite  occurs  with  apatite,  copper  pyrites,  molyb- 
denite, fluorite,  scheelite,  mica,  and  chlorite  in  granite,  and  in  the  quartz 
veins  of  the  neighbouring  gneiss  near  to  Sauce,  Dept.  Calamuchita,  not 
far  from  the  crest  of  the  Sierra  de  Cordoba.  Analysis  of  the  wolfra- 
mite gave 

WO3.  NbaOg.  FeO.  MnO.  Total. 

74-86  1-22  13-45  11-02  100-55 

HereFe-.Mn  =  4:3.  L.J.  S. 

Meerschaum  from  Bskishehir,  Asia  Minor.  By  Ernst  Wein- 
SCHENK  {Zeit.  Kryst.  Mm.,  1897,  27,  574— 576).— The  composition 
of  meerschaum  is  somewhat  uncertain,  as  different  analyses  show  vary- 
ing amounts  of  water.  The  material  from  Eskishehir,  examined  by 
the  author,  is  seen  under  the  microscope  to  be  a  compact,  fibrous  aggre- 
gate with  weak  birefringence.  The  air-dried  material  loses  14-35  per 
cent,  over  sulphuric  acid,  at  210°  there  is  a  further  loss  of  0-88  per 
cent.,  and  up  to  300°  there  is  no  more  loss ;  material  which  has  been 
heated  up  to  300°  retains  its  original  optical  character,  so  that  the 
water  lost  below  this  temperature  must  be  considered  to  be  hygroscopic, 
and  contained  in  the  fine  pores  of  the  mineral.  The  water  directly 
determined  on  material  dried  at  210°  amounted  to  12-10  percent.; 
this  corresponds  with  the  formula  H^MgoSigO^Q.  In  Asia  Minor,  meer- 
schaum occurs  associated  with  magnesite  veins  in  serpentine,  but  it 
has  probably  not  been  derived  from  the  magnesite.  L.  J.  S. 

[Halotrichite,  Dioptase,  and  Rhodochrosite  from  Argentina.] 
By  Guillermo  Bodenbender  {BoL  Acad.  Cien.  Coo-doba,  1894,  14, 
110 — 115). — The  shores  of  a  lake  on  the  slopes-  of  the  volcano  of 
Copahue  are  coated  with  an  efflorescence  of  a  white,  porous  material 
having  a  granular  or  fibrous  structure,  with  delicate  needles  in  places 
(I) ;  another  sample  is  pulverulent  and  without  needles  (II).  Sulphur 
occurs  mixed  with  the  salts,  this  being  deposited  from  the  hot  water 
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of  the  lake,  which  is  charged  with  hydrogen  sulphide.     Lemon-yellow 
coquimbite  is  also  present. 

SO4.         AI2O3.       Fe^Oa.        CaO.         MgO.  HgO.  Total. 

I.    41-203     12-234     6-639     trace       trace      40-010       100-086 

11.    35-509     13-012     0-681     0-674     0-236     [49-888]     100-000 

The  iron  is  partly  as  FeO,  and  one  determination  gave  1-098  per  cent. 

FeO.    The  composition  of  the  deposit  is  variable,  and,  as  seen  from  the 

analyses,  differs  somewhat  from  that  of  halotrichite. 

Dioptase  occurs  in  a  quartz  vein  in  gneiss  in  the  Sierra  Chica, 
Cordoba,  as  prismatic  crystals  with  rhombohedral  terminations,  the 
largest  measuring  12  x  5  mm.;  more  often  it  occurs  as  a  thin  incrusta- 
tion, or  filling  fissures  ;  it  is  associated  with  linarite,  malachite,  azurite, 
cerussite,  and  chrysocolla.  As  crystals  were  plentiful,  the  following 
analysis  was  made. 

SiOg.  CuO.  FeaOg.  HgO  [diff.]. 

38-384  50-674  0-674  [10-266] 

Rhodochrosite,  which  occurs  with  galena,  blende,  and  barytes  at 
Capillitas  in  Catamarca,  varies  considerably  in  colour,  texture,  and 
composition.  It  is  usually  concretionary,  but  is  sometimes  found  as 
small  rhombohedra  of  a  reddish  colour ;  analysis  II  was  made  on 
material  showing  some  crystals. 

MnCOg.  CaCOg.  FeCOg.         MgCOg.  Total. 

I.     90-099         3-913         3-614         2-451         100-077 
II.     93-064         2-658         2-843         2-106         100-671 
A  greyish-white  compact  specimen  contained  only  62  per  cent.  MnCOg. 
Vivianite  from  Cordoba  is  also  described.  L.  J.  S. 

Mineral  Veins  in  the  Serpentines  of  the  Austrian  Alps.  By 
Ernst  Weinschenk  {Zeit.  Kryst.  Min.,  1897,  27,  559— 573).— It  is 
pointed  out  that  in  the  mineral  veins  which  occur  in  connection  with 
the  serpentines  of  the  East  Central  Alps  (this  vol.,  ii,  106),  magnesium 
minerals  are  of  somewhat  exceptional  occurrence  ;  in  the  present  paper, 
occurrences  of  olivine  and  serpentine  in  veins  in  the  stubachite  {Abhand. 
k.  hayer.  Akad.  Wiss.,  II  CI.,  1894,  18,  653)  of  the  Stubachthal  are  des- 
cribed. The  olivine,  when  it  is  embedded  in  calcite,  is  present  as  good 
crystals  ;  analysis  by  Votter  gave 

SiOg.  FeO.  MgO.  TiOg.  Total.  Sp.  gr. 

39-69         12-43         48-33  nil  100-45         3-357 

The  optic  axial  angle  is  very  near  to  90°. 

In  calcite  veins,  in  the  serpentine  of  Scheidmoosgraben  near  Bruck, 
are  radial  aggregates  of  aragonite  which  somewhat  resembles  hydro- 
magnesite  in  appearance  ;  analysis  gave 

Loss  on 
CaO.  MgO.  ignition.  HgO.  Sp.  gr. 

55-68  0-20  43-82  1-00—1-29  2-900 

In  connection  with  this,  the  aragonite  and  hydromagnesite  of  Texas, 
Pennsylvania,  were  examined.  L.  J.  S. 

Augite  Crystals  from  the  Central  Plateau  [of  France].  By 
Ferdinand  Gonmard  {Zeit.  Kryst.  Min„  1897,  27,  014;  from  Bull, 
soc.  fran.    min.,    1895,   18,  99 — 105). — Augite  crystals  from  various 
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localities  are  described.  Isolated,  simple,  and  twinned  crystals  of  the 
usual  combination,  from  the  lapilli-tufts  of  Puy  de  la  Kodde,  Puy-de- 
Dome,  gave,  on  analysis  by  Pisani, 

Loss  ou 
SiOg.        CaO.        MgO.        FeO.      AI2O3.      Kg^jNaaO.    ignition.    Total.       Sp.gr. 
47-10     20-25     12-70     9-60     10-20         0-84         0-20     100-89     3-266 

L.  J.  S. 

Puggerite,  a  New  Mineral  from  the  Passathal.  By  Ernst 
Weinschenk  \Zeit.  Kryst.  Min.,  1897,  27,  577 — 582).— This  occurs  with 
calcite  in  a  hornfels  close  to  the  monzonite  contact.  The  fresh,  apple- 
green  crystals  are  thick,  tetragonal  tables,  and  closely  resemble 
gehlenite  in  appearance,  but  have  a  perfect  basal  cleavage,  and  are 
slightly  harder  and  denser  than  the  latter  mineral.  It  is  very  easily 
decomposed,  with  separation  of  pulverulent  silica,  by  dilute  hydrochloric 
or  organic  acids,  or  even  on  long  standing  in  distilled  water.  The  specific 
gravity  of  the  crystals,  which,  however,  contain  a  little  calcite,  is 
3-175 — 3 -180.  Material  for  analysis  was  separated  by  heavy  liquids, 
and  purified  from  calcite  by  the  action  of  hydrochloric  acid.  The 
following  results  were  obtained  by  E.  Mayr. 

SiOg.  Fe^Og.         AI2O3.  MgO.  CaO.  NagO.  Total. 

3403         3-54         17-74         4-90         37-75         2-04         10000 

This  agrees  with  a  mixture  of  10  molecules  of  gehlenite  and  3  of  liker- 
manite  ;  but  as  the  physical  characters  ditfer  from  those  of  Vogt's 
gehlenite4kermanite  group,  f uggerite  must  be  considered  to  belong  to 
a  dimorphous  group,  which  is  probably  also  tetragonal.  For  sodium 
light,  fuggerite  is  isotropic,  with  a  refractive  index  of  1*691,  and  for 
other  colours  the  double  refraction  is  exceedingly  small ;  sections 
perpendicular  to  the  base  show  a  dark  blue  tint  between  crossed  nicols. 

L.  J.  S. 

Manganandalusite  from  VestandL.  By  Helge  Backstrom  {Geol. 
For.  i  Stockholm  Foo-h.,  1896,  18,  386— 389).— This  new  variety  of 
andalusite  is  of  wide  distribution  in  the  quartz-muscovite-  and  kyanite- 
schists  in  the  neighbourhood  of  Vestant^  N.E.  Scania.  It  occurs  as 
grains  of  a  grass-green  colour,  and  only  differs  from  ordinary  andalusite 
in  the  high  content  of  manganese  and  in  the  remarkable  strength  of 
the  pleochroism  ;  even  in  thin  rock  sections,  the  pleochroism  is  very 
marked,  with  a  =  t  and  b  =  h  blue-green,  and  c  =  a  intense  pure  yellow. 
Analysis  by  H.  Santesson  gave 

SiOo.  AlgOg-         MngOg.  CaO.  Fe^O^.  Total. 

36-72         56-99         6*91         trace  nil  100-62 

This  agrees  with  the  formula  (Al,Mn)2Si05.  The  largest  amount  of 
manganese  previously  found  is  0-83  per  cent.  Mn203,  this  being  in 
andalusite  from  Lisens  Alp,  Tyrol,  analysed  by  Erdmann.  The  green 
andalusite  of  Brazil  contains  no  manganese,  and  is  not  so  pleochroic  as 
the  mineral  here  described.  L.  J.  S. 

Clay.  By  Heinricii  Hies  (16^/i  Ann.  Rept.  U.S.  Geol.  Survey,  for 
1894—5,  1895,  part  iv,  523—575). — In  this  paper,  which  is  on  the 
technology  of  the  clay  industry,  450  analyses  of  kaolin  and  various 
kinds  of  clays  are  given  or  quoted.  L.  J.  S. 


272  ABSTRACTS   OF  CHEMICAL   PAPERS. 

Meteoric  Iron  from  Locust  Grove,  North  Carolina.  By  Emil 
W.  Cohen  {Ber.  Akad.  Berlin,  1897,  76— 81).— This  iron,  weighing 
lOJ  kilos,  was  found  on  July  29,  1857,  at  Locust  Grove,  Henry  Co., 
and  had  been  kept  Jit  a  house  in  Georgia  until  1895.  A  bright  meteor 
was  seen  in  the  locality  on  June  26,  1857,  but  the  very  thin  coating 
of  rust  on  the  surface  of  the  iron  is  probably  more  than  would  have 
been  formed  in  three  days.  The  structure  is  granular,  with  an  absence 
of  octahedral  and  twin  lamellae ;  the  etched  surfaces  of  the  grains 
show  numerous  minute,  rounded  elevations.  In  the  outer  portion  of 
the  meteorite,  nodules  of  graphite  and  troilite  and  a  platy  phosphide 
of  iron  and  nickel  are  present,  whilst  in  the  central  portion  there  is 
rhabdite.     Analysis  by  O.  Sjostrom  gave, 

Fe.  Ni.         Co.         Cu.  C.  S.  P.  CI.  Total.         Sp.  gr. 

94-30     5-57     0-64     trace     0-02     0*05     0-18     0-01     100-77     7-7083 
This  corresponds  with  the  following  mineralogical  composition, 
Kamacite.  Fe^NiP.  Troilite.       Lawrencite. 

98-70  1-16  0-12  0-02  L.  J.  S. 

Stony  Constituents  of  the  Meteoric  Iron  of  Toluca,  Mexico. 
By  E.  A.  Hugo  Laspeyres  {Zeit.  Kryst.  Min.,  1897,  27,  586—600).— 
A  microscopical  examination  of  this  iron  {Zeit.  Kryst.  Min.,  1895,  24, 
485)  has  pointed  to  the  probaljle  presence  of  zircon,  quartz,  plagioclase, 
orthoclase,  garnet,  augite,  olivine  and  apatite.  To  obtain  chemical 
proofs  of  the  presence  of  these,  585  grams  of  the  rust  was  treated  with 
hydrochloric  acid,  &c. ;  there  then  remained  an  insoluble  residue 
weighing  1*6100  gram,  of  this,  0-00125  was  insoluble  in  a  mixture  of 
hydrofluoric  and  sulphuric  acids,  the  remainder  consisting,  as  calculated 
from  the  analysis,  of 

Orthoclase.      Plagioclase.  Aiigite.  Quartz.  Total. 

2-45  25-26  37-40  34-89  100-00 

Traces  of  copper,  tin,  nickel,  cobalt,  and  titanium  were  also  found  in 
the  hydrofluoric  acid  solution.  The  insoluble  portion  consisted  of 
cosmochlore,  well-developed  crystals  most  probably  of  zircon,  chromite, 
and  some  undetermined  splinters. 

Cosmochlore  (kosmochlor)  is  the  name  given  to  small,  emerald-green 
crystals  which  are  probably  monosymmetric  ;  the  angle  of  optical  ex- 
tinction on  the  perfect  cleavage  parallel  to  the  plane  of  symmetry 
makes  an  angle  of  12°  14'  with  the  trace  of  a  good  cleavage  which  is 
perpendicular  to  the  last ;  the  substance  is  strongly  pleochroic ;  it  is 
infusible,  and  has  a  sp.  gr.  greater  than  3-158.  The  result  of  an 
analysis  on  0-0033  gram  is  given  as : 

SiOg.  AlgOg-  CraOg.  FcoOg.         CaO.  Mi?0.  Total. 

31-82        909         39-39         9-09         6-06         4-55         100-00 

A  formula  representing  a  basic  orthosilicate  is  given.    To  obtain  1  gram 

of  cosmochlore,  80  kilos,  of  the  meteorite  would  have  to  be  dissolved. 

L.  J.  S, 

Composition  of  the  Gas  Evolved  from  the  Water  of  a  Well 
near  Enkhuisen.  By  M.  van  Breukeleveen  (Rec.  Trav.  Chim.,  1896, 
25,  280 — 281). — The  gas  examined  had  the  following  composition, 
methane,  829;  carbonic  anhydride,  10*8;  nitrogen,  6*3   per  cent,   by 


PHYSIOLOGICAL   CHEMISTRY.  273 

volume.  Its  specific  gravity  =  0-6936.  The  gas  thus  agrees  in 
composition  with  gases  obtained  from  other  wells  in  the  same  district 
(compare  Oudemans,  Jun.,  Ann.  P.hys.  Chem.^  142,  273). 

J.  J.  S. 


Physiological   Chemistry. 


Argon  and  Nitrogen  in  the  Blood.  By  Paul  Kegnard  and 
Th.  Schl(ESING,  Jun.  {Compt.  rend,  1897,  124,  302—304). — Blood  was 
drawn  from  the  jugular  vein  of  a  horse  in  such  a  manner  as  to  avoid 
any  contact  with  air,  and  the  dissolved  gases  were  extracted  in  a 
vacuum,  passed  successively  over  potassium  hydroxide  and  red  hot 
copper,  and  afterwards  examined  for  nitrogen  and  argon.  Each  litre 
of  blood  was  found  to  contain  0-42  c.c.  of  argon  and  19 "98  c.c.  of 
nitrogen. 

The  authors  also  determined  the  solubility  of  chemical  nitrogen 
and  argon  respectively  at  the  temperature  of  the  animal  body,  38°, 
in  water,  and  in  the  serum  and  blood  of  the  horse  from  which  carbonic 
anhydride  had  been  removed  as  completely  as  possible.  The  results 
were  as  follows. 

Argon.  Chemical  nitrogen. 

In  1000  c.c.  of  water 25-7  c.c.  11-3  c.c. 

In  1000  c.c.  of  blood 25*3  c.c.  11-7  cc. 

The  results  with  serum  were  somewhat  lower  than  those  with  blood. 
It  follows  that  the  solubility  of  argon  and  nitrogen  in  blood  is  practi- 
cally the  same  as  in  water. 

If  the  argon  were  simply  dissolved  from  the  air,  the  quantity  in 
1000  c.c.  of  blood  would  be  0*240  c.c,  and  it  follows  that,  in  the  case 
of  argon,  as  in  the  well-known  case  of  nitrogen,  the  quantity  actually 
dissolved  in  the  blood  is  approximately  double  what  it  would  be  if 
simple  dissolution  took  place.  The  hypothesis  of  the  formation  of  an 
unstable  compound  of  argon  and  some  constituent  in  the  blood  is 
untenable,  and  this  may  also  be  said  of  the  similar  hypothesis  that  has 
been  advanced  in  the  case  of  nitrogen.  The  authors  suggest  that  the 
membrane  that  separates  the  blood  from  the  air  in  the  lungs  may  be 
the  active  agent  in  causing  the  dissolution  of  abnormal  quantities  of 
the  gases.  C.  H.  B. 

Estimation  of  Lipase.  By  Maurice  Hanriot  and  L.  Camus 
{Compt.  rend.,  1897,  124,  235— 237),— The  activity  of  the  lipase  (this 
vol.  ii,  149)  contained  in  the  blood  of  the  horse  (collected  aseptically 
and  preserved  in  sealed  vessels)  remains  constant  for  many  months  at 
the  ordinary  temperature. 

Lipase  (or  its  fermentative  activity)  is  best  estimated  by  the 
quantity  of  monobutyrin  that  it  will  hydrolyse  in  a  given  time.  Direct 
experiments  show  that  the  reaction  is  not  influenced  by  the  presence 
of  sodium  butyrate  or  glycerol  in  much  larger  quantities  than  could 
result  from  the  reaction  itself.  Monobutyrin,  however,  has  a  slight 
influence,  but  this  is  eliminated  by  always  using  solutions  of  the  same 
strength. 
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The  activity  of  the  lipase  increases  with  the  temperature  up  to 
about  55°,  but  ceases  almost  entirely  at  about  60°,  and  entirely  at  72°. 
When  the  time  of  action  is  short,  the  amount  of  change  is  propor- 
tional to  the  quantity  of  serum  (or  lipase),  but  if  the  temperature 
and  the  time  are  increased  this  proportionality  no  longer  holds  good, 
and  the  amount  of  change  tends  towards  a  limit  which  is  independent 
of  the  quantity  of  serum  added. 

The  activity  of  the  lipase  may  be  expressed  in  millionths  of  a  gram- 
molecule  of  butyric  acid  liberated  in  20  minutes  at  25°.  Ten  c.c.  of 
a  solution  of  monobutyrin  (1  in  100)  is  mixed  with  1  c.c.  of  the  serum 
made  neutral  to  phenolphthalein  by  means  of  sodium  carbonate,  kept 
at  25°  for  20  minutes,  and  the  liberated  acid  titrated  with  very 
dilute  sodium  carbonate  solution,  using  phenolphthalein  as  indicator.  The 
strength  of  the  carbonate  solution  may  conveniently  be  such  that  each 
drop  neutralises  0*000001  of  a  gram-molecule  of  acid.  C.  H.  B. 

[Amount  of  Iron  Excreted  in  Healthy  Human  Urine.]  By 
Adolf  Jolles  {Zeit.  anal.  Chem.^  1897,  36,  149—158.  See  this 
vol.,  ii,  286). 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Vegetable  Lipase  in  Penicillium  Glaucum.  By  Ernest  Gerard 
{CompL  rend.,  1897,  124,  370— 371).— The  ferments  extracted  from 
penicillium  glaucum  are  capable  of  hydrolysing  monobutyrin  and 
therefore  contain  Hanriot's  lipase  or  an  analogous  ferment.  If  the 
penicillium  is  cultivated  on  Kaulin's  fluid  to  which  monobutyrin  has 
been  added,  butyric  acid  is  liberated.  Emulsin,  which  is  known  to 
exist  amongst  the  ferments  from  the  Penicillium,  does  not  hydrolyse 
monobutyrin.  C.  H.  B. 

A  Soluble  Oxidising  Ferment  and  the  "  Breaking  "  of  Wines. 
By  Paul  Cazeneuve  {Compt.  rend.,  1897,  124,  406— 408).— The 
*^  breaking "  of  wines  is  characterised  by  the  rapid  oxidation  and 
precipitation  of  the  red  colouring  matter  on  exposure  to  air,  and  it 
has  frequently  been  attributed  to  the  action  of  a  soluble  oxidising 
ferment,  which,  however,  has  never  been  isolated.  If  wine  subject  to 
this  disease  is  treated  with  strong  alcohol  and  the  precipitate  is 
purified  by  repeated  reprecipitation  with  strong  alcohol,  a  white  sub- 
stance is  obtained  which  has  all  the  properties  of  an  oxydase ;  it  may 
or  may  not  be  identical  with  laccase,  and  the  author  provisionally  calls 
it  cenoxydase.  It  acts  on  wine  even  below  0°,  and  is  rapily  destroyed 
at  65^,  and  instantaneously  between  70°  and  75°.  With  guaiacum, 
phenols,  &c.,  it  behaves  in  the  same  way  as  laccase.  Sodium  salicylate 
and  calcium  naphthosulphonate  have  little  effect  on  the  action  of  the 
ferment  on  wines,  but  sulphurous  anhydride  in  quaatities  of  O'Ol  to 
0*08  gram  per  litre,  according  to  the  richness  of  the  wine  in  oxydase, 
are  completely  effective  in  checking  the  action  of  the  ferment  and 
preventing  the  breaking  of  the  wine,  as  BoufPard  found  in  1894. 

The  author  considers  that  the  excessive  quantity  of  oenoxydase  in 
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the  wines  of    Beaujolais   in    1896  was    due  to   special  conditions  of 
vegetation  rather  than  to  the  presence  of  cryptogamic  parasites. 

C.  H.  B. 

The  Formation  of  Mannan  in  Amorphophallus  Konjak.  By 
MiCHiTO  TsuKAMOTO  (Bull.  Coll.  Agric.  Imp.  Univ.  Tokyo,  1897,  2, 
406 — 408.  Compare  Tsuji,  Abstr.,  1896,  ii,  44,  and  Kinoshita,  ihid.,  ii, 
60) — The  leaves  of  this  plant  were  found  to  contain  very  little  starch, 
but  in  all  parts  of  the  leaves  a  very  slimy  substance  (an  anhydride  of 
mannose)  was  observed.  This,  when  boiled,  loses  its  slimy  character, 
and  separates  in  a  flocculent  form ;  it  agrees  in  all  essential  properties 
with  Kinoshita's  soluble  mannan  {loc.  cit.).  Neither  pentosans  nor 
galactans  were  found  in  the  stalks  and  leaves. 

In  order  to  ascertain  whether  mannose,  as  such,  is  present  in  the 
stalk  and  blade,  these  were  extracted  with  50  per  cent,  alcohol,  which 
would  dissolve  the  sugar,  but  not  the  mannans.  Ojily  the  extract 
from  the  stalk  yielded  any  appreciable  quantity  of  precipitate  with 
phenylhydrazine  acetate ;  in  the  case  of  the  extract  of  the  blade, 
there  was  a  doubtful  trace.  The  stalk  seems  also  to  contain  glucose 
or  fructose,  or  both. 

The  fact  that  the  slimy  mannan  occurs  in  the  leaf  cells  makes  it  pro- 
bable that,  to  some  extent,  it  has  the  role  of  starch  in  this  plant ;  but 
it  is  at  present  impossible  to  say  whether  mannose  is  the  first  pro- 
duct of  assimilation.  The  presence  of  mannose  as  such  in  the  stalks 
is  of  great  interest,  as  it  has  not  before  been  observed  in  plants. 

N.  H.  J.  M. 

Physiological  Observations  on  Lecithin.  By  T.  Hanai  (Bull. 
Coll.  Agric.  Imp.  Univ.  Tokyo,  1897,  2,  503— 506).— Maxwell  (Chem. 
Centr.,  1891,  i,  365)  showed  that  the  amount  of  lecithin  increases  during 
germination,  and  subsequently  decreases.  (Compare  Frankfurt,  Abstr., 
1894,  ii,  113;  Loew,  Abstr.,  1896,  ii,  55;  Stoklasa,  ihid.,  ii,  266; 
Schulze  and  Steiger,  Zeits.  pihysiol.  Cliem.,  13,  386 ;  Liebermann,  PJliig. 
Arch.,  1893  ;  Schulze,  Abstr.,  1895,  ii,  364. 

The  author's  experiments  were  made  with  the  leaves  of  Thea  chinensis 
and  the  bark  of  Prunus  cerasus.  The  following  (I)  amounts  of 
lecithin,  and  (II)  of  ethereal  and  alcoholic  extract  (per  cent,  in  the  dry 
substance)  were  found  at  the  different  dates : 

TJiea  chinensis  (leaves).  Prunus  cerasus  (bark). 
Old  leaf.       Old  leaf.   Young  leaf.  Young  leaf. 

23  Nov.,        26  May,      1  April,        26  May,  23  Oct.,        5  April,      9  April, 

1895.             1896.           1896.            1896.  1895.             1896.           1896. 

I.     2-54             0            0-21           Ml  1-88           0-96         0-71 

II,  26-18         18-19         9-44         18-67  1053         10-97         9-52 

Whilst  the  lecithin  (and  the  fat)  decreases  in  old  leaves  in  the 
spring,  there  is  a  gradual  increase  in  the  young  leaves.  The  results 
obtained  with  bark  also  show  that  lecithin  is  a  reserve  substance 
which  is  consumed  in  the  spring  (compare  Kellner,  Makino,  and 
Ogasawara,  Abstr.,  1887,  73). 

The  determinations  were  made  by  Schulze's  method. 

N.  H.  J.  M. 

Relative  Value  of  Asparagine  as  a  Nutrient  for  Phaenogams. 
By  T.    Nakamura    {Bull,    Coll.    Agric.   Imp.    Univ.   Tokyo,    1897,   2, 
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465 — 467). — The  results  of  experiments  in  which  barley  and  onion 
plants  were  grown  in  solutions  of  asparagine  and  ammonium  succinate 
respectively  showed  a  far  greater  increased  growth  with  asparagine 
than  with  ammonium  succinate.  N.  H.  J.  M. 

Relative  Value  of  Asparagine  as  a  Nutrient  for  Fungi.     By 

T.  Nakamura  {Bull.  Coll.  Agric.  Imp.  Univ.  Tohjo,  1897,  2,  468—470). 
— Spores  of  Aspergillus  orizce.  were  suspended  in  water,  and  1  c.c.  added 
to  each  of  a  number  of  flasks  containing  500  c.c.  of  water  and  (except 
the  last)  3*06  grams  of  ethylic  alcohol,  together  with  different  ammonium 
salts  and  asparagine  respectively.  After  18  days,  the  following  amounts 
of  fungus  (dried  at  100°)  were  obtfe-ined.  The  amounts  of  salts  given 
and  of  produce  are  in  grams. 

Ammonium  Ammonium  Ammonium  Ammonium  Ammonium  Ammonium  Asparagine 

tartrate          malate         succinate  lactate  acetate  nitrate 

(6-33).            (5-00).              (5-00).  (5-13).  (5-13).  (2-66).     (5.00).  (500). 

Dry  fungus       O'OIS             0-011               O'OOS  0-006  0-000  0-002        0-026    O'OIO 

The  solutions  contained  in  addition  monopotassium  phosphate  (0"1), 
and  magnesium  sulphate  (0'2  per  cent.). 

In  a  second  experiment,  1  per  cent,  methylic  alcohol  was  added  to  all 
the  flasks  (except  the  last),  and  the  nitrogen  compounds  were  added  in 
such  quantities  that  the  ratio  of  nitrogen  atoms  to  carbon  atoms  was 
as  1  :  8.  The  following  amounts  of  fungus  were  produced  in  200  c.c. 
of  the  solutions. 

Ammonium  Ammonium     Sodium  Asparagine    Asparagine 

tartrate.       chloride.         nitrate.  Urea.       Glycocine.  (with  alcohol),      alone. 

0-012         0-025         0-015         0-028        0-063  0-073         0-047 

In  mycelium  fungi,  asparagine  is  more  suitable  as  a  source  of  nitrogen 
than  any  other  of  the  compounds  which  were  used,  and  far  more  so 
than  such  a  nearly  related  compound  as  ammonium  succinate.  The 
same  holds  good  also  for  phsenogams.  N.  H.  J.  M. 

Physiological  Behaviour  of  Maleic  and  Fumaric  Acids.  By 
T.  IsHizuKA  {Bull.  Coll.  Agric.  Imp.  Univ.  Tokyo,  1897,  2,  484—486). 
— According  to  Buchner  (Abstr.,  1892,  820),  mould  fungi  readily  utilise 
fumaric  acid  as  a  source  of  carbon,  but  not  maleic  acid,  whilst  Loew 
{Centr.  Bad.,  12,  361),  showed  that  the  same  holds  good  for  bacteria. 
Fodera  {Chem.  Zeit.,  Dec,  1895)  found  that  maleic  acid  is  more 
poisonous  for  the  higher  animals,  dogs,  for  instance,  than  its  stereo- 
isomeride.  Very  dilute  solutions  of  the  sodium  salts  of  the  two  acids  were 
without  injurious  action  on  plants ;  it  is,  however,  possible  that  maleic 
acid  is  transformed  in  the  plant  into  fumaric  acid.  The  former  is  never 
found  in  plants,  whilst  the  latter  is  known  to  occur  (for  instance,  in 
Fumaria  officinalis,  Co^'ydalis  hulhosa,  Glaucium  luteum,  in  varieties  of 
Agaricus,  and  in  Cetraria  islandica). 

Young  leaves  of  Frunus  cerasus  and  Brassica  campestris  were  killed 
in  4  and  3  days  by  1  per  cent,  sodium  maleate,  in  6  and  5  days  by 
sodium  fumarate.  Barley  plants  were  killed  in  20  hours  in  2  per  cent, 
maleate,  but  remained  uninjured  in  the  fumarate.  In  a  number  of 
experiments  with  branches,  in  1  per  cent,  solutions  of  the  sodium  salts, 
the  branches  in  every  case  lived  longer  in  the  fumarate  than  in  the 
maleate.  Similar  results  were  obtained  with  seeds  of  barley  and  radish, 
and  with  filaments  of  Spirogyra. 

Infusoria,  rotatoria,  and  copepoda  remained  alive  several  days  in  1 
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per  ceut.   solutions,   but  were  killed  in  5  per  cent,  solutions — in  80 
minutes  in  maleate,  in  8  hours  in  the  f umarata  solutions. 

N.  H.  J.  M. 

Formation  of  Asparagine  in  Plants  under  Different  Con- 
ditions. By  XJ.  Suzuki  (Bull.  Coll.  Agric.  Imp.  Univ.  Tokyo,  1897, 
2,  409 — 457). — According  to  Loew's  theory,  asparagine  is  a  synthetical 
product,  formed  from  the  ammonia  of  the  decomposed  proteids  {The 
Energy  of  Living  Frotoplcism^  London,  1896,  p.  38) ;  and  Kinoshita's 
experiments  with  two  kinds  of  GraminecB  show  that  ammonia  taken 
up  by  the  roots  may  furnish  asparagine. 

The  author  has  made  over  twenty  sets  of  experiments,  in  which  the 
different  plants  were  placed  in  solutions  of  various  ammonium  salts, 
sodium  nitrate,  and  urea,  sometimes  also  with  the  addition  of  sugar  ; 
the  experiments  lasted  for  a  week  or  more.  The  asparagine  nitrogen 
was  determined  in  similar  plants,  at  the  beginning  of  the  experiments, 
in  the  plants  fed  with  the  various  solutions,  and  in  control  plants  kept 
in  distilled  water.  Total  nitrogen,  and  nitrogen  as  nitrates  and  as 
ammonia,  were  also  determined  in  some  cases.  The  plants  selected 
were  :  sun-flower,  yellow  lupins,  Melia  Japonica,  Curcuhita  melo  jjejyjw, 
potato  plants  and  shoots,  Holesia  hispidum,  buckwheat,  varieties  of 
Brassica  campestris,  wheat,  and  barley.  The  results  point  to  the  follow- 
ing conclusions. 

Asparagine  is  derived,  (1),  from  the  decomposition  of  proteids  and, 
(2),  by  synthesis  from  ammonium  salts,  urea,  and  nitrates.  It  is 
formed,  not  only  by  keeping  full-grown  plants  in  darkness,  but  also, 
under  certain  conditions,  in  full  daylight.  Synthetical  formation 
is  only  possible  in  presence  of  sugar  and,  at  the  same  time,  under  con- 
ditions which  exclude  the  production  of  proteids.  An  excess  of  sugar 
prevents  asparagine  formation  from  proteids,  but  not  its  synthetical 
production. 

Ammonia  is  never  stored  up  in  plants,  being  at  once  transformed 
into  innocuous  compounds,  unless  there  is  a  deficiency  of  sugar  present ; 
in  this  case,  a  small  amount  remains  in  the  plant.  Direct  experiments 
made  by  Aoyama  showed  the  poisonous  effect  of  ammonium  salts  when 
there  was  insufficient  sugar  to  convert  them  into  asparagine.  Ammo- 
nium salts  are  generally  more  suitable  than  sodium  nitrate  for  pro- 
ducing asparagine.  The  chloride  is  the  best  salt,  whilst  the  phosphate 
is  less  suitable,  owing  probably  to  the  stimulating  action  of  the  phos- 
phoric acid  in  forming  nuclein  and  new  cells. 

Urea  proved,  except  in  the  case  of  barley,  to  be  more  suitable  than 
ammonium  salts  for  producing  asparagine. 

As  regards  nitrates,  a  high  temperature  and  the  presence  of  sugar 
are  necessary  for  their  conversion  into  asparagine  ;  otherwise,  they  re- 
main for  some  time  stored  up  in  the  plant. 

The  conversion  of  asparagine  into  proteids  is  only  possible  when  all 
conditions  (the  presence  of  sulphates,  for  instance)  are  fulfilled. 

In  etiolated  shoots  sodium  nitrate  is  not  converted  into  asparagine, 
whilst  urea  is.  The  addition  of  sugar  increases  the  amount  of  aspara- 
gine formed  from  ammonium  salts  in  etiolated  plants.     N.  H.  J.  M. 

Can  Old  Leaves  produce  Asparagine  by  Starvation  ?  By  T. 
MiYACHi  {Bull.  Coll.  Agric.  Imp.  Univ.  Tokyo,  1897,  2,  458—464).— 
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A  number  of  old  leaves  of  Pmonia  alhijlora  which  showed  incipient 
decay  were  divided  into  two  portions,  the  one  dried  and  analysed  at 
once,  the  other  placed  in  a  vessel  containing  a  little  water.  Microsco- 
pical examination  revealed  a  gradual  disappearance  of  starch  granules 
from  the  mesophyll,  and  also  a  gradual  decrease  of  the  active  albumin 
stored  up  in  the  vacuoles  (Bull.,  224).  After  14  days,  the  reserved 
leaves  were  analysed. 

Experiments  were  also  made  with  old  leaves  of  Thea  chinensis.  The 
reserved  leaves  remained  on  the  small  branches,  which  were  kept  in  the 
dark,  in  fresh  water,  for  24  days.  The  gradual  disappearance  of  starch 
granules  and  the  decrease  of  active  albumin  were  again  observed  ; 
soluble,  passive  albumin  was  not  present  at  all.  The  following  percentage 
amounts  of  nitrogen  were  found  in  the  fresh  and  starved  leaves. 

As                As  As  other  As 

Total.       Protein.  Asparagine.  Amides.  Caffeine. 

Fceonia         J  Fresh    1-364       1-312         0-037  0-015  — 

alhijlora    \  Starved 1-462       0-801         0-206  0-455  — 

Thea             r  Fresh    3-475       2-850         0-201  0-141  0-283 


c^me?^s^s  1  Starved 3-987       2-511         0-867         0-251         0-358 

The  results  leave  no  doubt  that  even  old  leaves  can  produce  aspara- 
gine from  proteids. 

As  regards  the  suitability  of  caffeine  as  a  source  of  nitrogen,  a  0*5 
solution  infected  with  spores  of  Aspergillus  orizce  developed  only  a 
very  small  amount  of  mycelium  covered  with  some  spores,  whilst  Feni- 
cillium  glaucum  failed  to  develop  at  all.  In  the  case  of  tea,  the  experi- 
ments show  that,  not  only  is  there  no  consumption  of  caffeine  in  starved 
leaves,  but  that  the  caffeine  actually  increased.  It  remains  to  be  seen 
whether,  in  presence  of  much  carbohydrate  and  absence  of  other  source 
of  nitrogen,  caffeine  can  be  utilised  for  producing  proteids  in  tea  leaves. 

K  H.  J.  M. 

Tabasheer.  By  Walter  H.Ince  {Pharm.  J.  Trans.,  1896,  [iv], 
2,  141). — Tabasheer  is  the  name  given  to  a  white,  smooth,  porcelain- 
like substance  rarely  found  deposited  in  a  thin  layer  in  the  knots  of  the 
bamboo.  The  author's  analyses  of  three  samples  show  :  SiOg,  89*77 — 
91-69  ;  FcgOg,  trace— 0-665  ;  CaO,  0-725—3-81  ;  KgO,  1-524—4-332  ; 
organic  matter,  0-0— 3-122  j  water,  1-613—4-13. 

R.  R. 

New  Kino  from  Myristica.  By  Eduard  Schaer  {Pharm.  J. 
Trans.,  [iv],  3,  117 — 118). — The  dried  juices  from  the  bark  of  several 
Asiatic  species  of  Myristica  show  but  little  difference  from  officinal 
Malabar  kino.  The  crude,  inspissated,  fresh  juice  from  the  Myristica 
species  differs  by  containing  crystalline  calcium  tartrate  suspended  in, 
and  depositing  from,  it.  This  distinguishes  it  from  all  the  other 
kinos  of  commerce.  B.  B. 

Brazilian  and  Columbian  Ipecacuanha.  By  Benjamin  H.  Paul 
and  Alfred  J.  Cownley  {Pharm.  J.  Trans.,  [iv],  2,  321). — By  reason  of 
the  different  proportions  of  emetine  and  cephailine  contained  in  the 
alkaloids  extracted  from  Brazilian  and  Columbian  ipecacuanha,  these 
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drugs  cannot 


be  used  in  medicine  as  equally  applicable,  for  whilst 
emetine  has  been  found  better  than  cephseline  as  an  expectorant,  the 
latter  is  superior  as  an  emetic.  The  authors  have,  by  methods  already 
published,  separated  the  bases  in  the  ipecacuanha  alkaloid  from  each 
kind,  with  the  following  results  per  100  parts  of  each  total  alkaloid  : — 


Brazilian. 

Cohimbian. 

Root. 

Stem. 

Emetine    

72-14 

25-87 

1-99 

65-6 

32-8 

1-6 

40-5 

Cephseline    

56-8 

Third  Base  

2-7 

1 


R.  R. 

Physiological  Action  of  Araidosulphonic  Acid.  By  N.  Maeno 
(Bull.  Coll.  Agric.  Imp.  Univ.  Tokyo,  1897,  2,  487— 493).— Plants  of 
barley,  Brassica  rapa,  Allium  fistulosum,  and  soja  bean  were  kept  for 
some  days  in  0*1  and  0*05  per  cent,  amidosulphonic  acid  (as  calcium 
salt).  The  plants  all  died  after  from  1  to  4  weeks.  Branches  of  Prunv^ 
domesticus  and  leaves  of  yEsculus  turhinata  and  of  Prunus  cerasus  were 
also  killed  in  a  short  time,  similar  branches  and  leaves  remaining  healthy 
in  distilled  water  and  in  solutions  of  ammonium  sulphate.  The  ger- 
minating power  of  seeds  of  rice,  barley,  soja  bean,  and  turnips  was 
also  destroyed  by  dilute  solutions  of  calcium  amidosulphonate,  but  in 
different  degrees,  owing,  perhaps,  to  the  calcium  salt  penetrating  into 
some  more  readily  than  into  others. 

The  growth  and  fermentative  power  of  yeast  is  not  destroyed  by 
amidosulphonic  acid,  but  as  a  source  of  nitrogen  the  sulphonic  acid  is 
less  favourable  than  ammonium  sulphate. 

As  regards  mammalia,  the  subcutaneous  injection  of  0*5  c.c.  of  1  per 
cent,  sodium  amidosulphonate,  into  a  white  mouse,  had  no  effect ;  on 
injecting  a  further  1  c.c,  respiratory  activity  was  considerably  increased, 
but  after  2  days  the  mouse  was  again  in  a  normal  condition.  A  mouse 
fed  with  bread  soaked  in  the  solution  died  ;  the  amount  of  sulphonate 
consumed  may,  however,  have  been  large.  Loew  found  that  lower 
aquatic  animals  remained  alive  in  a  1  per  cent,  solution  of  the  calcium 
salt.  The  sulphonic  acid  is  less  injurious  to  animals  than  the  related 
carbamic  acid  (comp.  Leo  Errera,  Sur  le  mecanisme  clu  sommeil,  Brus- 
sels, 1895). 

Amidosulphonic  acid  is  therefore  exceptional  as  a  poison,  being 
poisonous  neither  to  higher  nor  to  lower  animals,  nor  to  fungi  and  algse, 
whilst  it  destroys  all  kinds  of  phsenogams.  N.  H.  J.  M. 

Action  of  Zinc  on  Red  Wines.  By  L.  A.  Levat  (Compt.  rend., 
1897,  124,  242 — 243). — Zinc  acts  on  red  wines,  destroying  their 
bouquet  and  making  them  poisonous,  without  affecting  the  proportion 
of  alcohol  present.  This  metal  should  therefore  not  be  used  for  the 
construction  of  receptacles,  pipes,  taps,  &c.,  with  which  red  wines  are 
to  come  into  contact.  0.  H.  B. 
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Cause  of  Increased  Growth  of  Trees  when  Thinned.  By  R. 
HoiiNBERGER  {Bied.  Centr.,  1896,  25,  821 — 825  ;  irom  For sll.-Naturwiss. 
Zeit.j  1895,  Heft.  11,  1 — 16). — If  the  increased  growth  of  trees  when 
thinned  is  due  to  the  effect  of  light  on  the  soil,  resulting  in  the  more 
rapid  decomposition  of  the  humus,  rather  than  to  the  direct  action  of 
the  light  on  the  crowns  of  the  trees,  the  wood  of  trees  which  have  been 
thinned  should  be  richer  in  ash  constituents  and  nitrogen  than  that  of 
trees  which  have  not  been  thinned.  It  has  frequently  been  shown  that 
the  outer  wood  is  richer  in  minerals  than  the  inner  wood.  The  author 
now  compares  the  composition  of  (1)  the  outer,  (2)  the  intermediate, 
and  (3)  the  inner  wood  of  two  beech  trees  over  100  years  old,  one  of 
which  (A)  had,  for  13  years,  the  advantage  of  increased  light,  the 
other  (B)  not.  The  numbers  show  the  average  results  per  thousand  in 
the  dry  wood  : 

KgO.      CaO. 

r  Inner  wood     2-25     1-23 

A<  Intermediate       „         1-94     1*50 

(Outer  „         1-51     1-59 

(Inner  „  1-09     1-28 

B  <^  Intermediate       „         2*33     1*08 

(Outer  „         1-35     0*84 

The  results  are  opposed  to  those  of  Ebermayer,  Weber,  Schroder, 
Daube,  and  others,  according  to  which  the  minerals  decrease  from  the 
outside  towards  the  centre.  In  both  trees,  the  total  ash  is  less  in 
the  outer  than  in  the  inner  wood,  and  is  greatest  in  the  intermediate 
wood. 

Comparing  the  outer  wood  of  the  two  trees,  there  is  a  greater 
amount  of  each  constituent,  except  phosphoric  and  sulphuric  acids,  in 
(A)  than  in  (B).  When  the  amounts  of  ash  constituents  of  the  outer 
wood  are  divided  by  the  corresponding  arithmetical  means  of  those  of 
the  intermediate  and  inner  wood,  the  quotients  for  (A),  except  in  the 
case  of  potash,  are  greater  than  in  (B).  The  difference  is  still  more 
distinct  if  the  outer  and  intermediate  wood  alone  are  considered. 
Under  the  influence  of  increased  light,  there  was  thus  a  greater  per- 
centage of  mineral  matter  in  the  wood,  notwithstanding  that  the  pro- 
duction of  wood  was  increased.  There  was  also  an  increase  in  the 
amount  of  nitrogenous  matter. 

The  results  indicate  that  the  increased  production  probably  depended 
on  an  increased  amount  of  available  nutritive  matter  in  the  soil  and 
increased  activity  of  root  fungi.  N.  H.  J.  M. 


MgO. 

MngOg. 

^205. 

SO3. 

Total. 

0-33 

0-24 

0-38 

0-15 

4-58 

0-47 

0-33 

0-24 

0-21 

4-69 

0-48 

0-33 

0-28 

0-20 

4-39 

0-46 

0-24 

0-23 

0-15 

3-45 

0-35 

0-17 

0-42 

— 

4-35 

0-21 

0-15 

0-27 

0-23 

3-05 

Analytical   Chemistry. 


Gas  Analysis  Apparatus.  By  Otto  Bleier  (Ber.,  1897,  30, 
697 — 701). — A  form  of  apparatus  is  described  in  which  all  the  pipettes 
are  permanently  fixed  to  the  measuring  cylinder,  communication  being 
brought  about  by  means  of  a  many-way  glass  tap  fi^ed  at  the  head  of 
the  cylinder, 
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A  new  form  of  explosion  pipette  is  also  introduced,  the  essential 
feature  being  that  the  gas  to  be  exploded  is  passed  in  a  slow  stream 
through  a  capillary  tube,  an  expansion  in  the  middle  of  which  con- 
tains platinum  wires  for  the  passage  of  sparks  or  a  platinum  spiral 
which  can  be  heated  by  an  electric  current.  A  modified  form  of  this 
which  admits  of  the  introduction  of  potash  solution  is  of  service  in 
the  estimation  of  nitrogen  in  presence  of  argon,  the  gases  mixed  with 
oxygen  being  passed  through  the  apparatus.  J.  F.  T. 

New  Glass  for  Collecting  Sediments.  By  Eduard  Spaeth 
{Zeit.  angw.  Chem.,  1897,  10 — 11). — This  consists  of  an  ordinary 
conical  glass,  provided  at  its  lower  end  with  a  stopcock  of  peculiar 
construction.  The  glass  is  filled,  say,  with  turbid  water,  and  the 
deposit  gradually  collects  in  a  hollow  U-shaped  space  in  the  plug  of 
the  stopcock.  By  turning  the  latter  in  the  proper  direction,  the  water 
in  the  glass  is  cut  off  and  may  be  thrown  away.  The  stopcock  can 
then  be  removed  and  the  sediment  subjected  to  microscopical  ex- 
amination. L.  DE  K. 

Estimation  of  Fluorine  in  Wines  or  Waters.  By  Quiring 
Sestini  {L'Orosi,  1896,  19,  253— 258).— Carnot's  method  of  determin- 
ing fluorine  (Abstr.,  1892,  911),  although  somewhat  long,  gives  results 
only  about  1  per  cent,  less  than  that  of  Fresenius,  but  the  method  of 
Niviere  and  Hubert  {If on.  Scient.,  1895,  324)  gives  very  low  results. 
The  author  has  therefore  devised  the  following  rapid  method  of  deter- 
mining fluorine  in  wine  :  100 — 200  c.c.  of  the  wine  is  rendered  slightly 
alkaline  with  sodium  carbonate,  and  whilst  boiling  2 — 4  c.c.  of  con- 
centrated calcium  chloride  solution  is  added  ;  the  precipitate  contain- 
ing the  calcium  fluoride  is  ignited,  mixed  with  precipitated  silica,  and 
placed  in  a  U-tube  about  12  inches  high,  which  is  fitted  with  side  tubes. 
One  arm.  A,  of  the  tube  is  provided  with  a  dropping  funnel,  whilst  the 
other  arm  has  a  large  bulb  blown  on  it  near  the  top  and  is  fitted  with 
a  thermometer ;  this  arm  is  connected  by  the  side  tube  with  a  smaller 
U-tube  constricted  at  the  bend,  in  which  is  placed  recently  filtered 
mercury,  and,  in  the  arm  furthest  from  A,  concentrated  potassium 
fluoride  solution.  Whilst  a  current  of  dry  air  free  from  carbonic 
anhydride  is  passing  through  the  apparatus  from  A,  20 — 30  c.c.  of 
pure  concentrated  sulphuric  acid  is  run  in  and  the  temperature  gradu- 
ally raised  to  160°. 

The  air  current  carries  the  silicic  fluoride  into  the  second  U-tube, 
and  it  is  precipitated  there  as  potassium  silicofluoride  by  the  fluoride 
solution ;  the  latter,  after  half  an  hour's  working,  is  poured  out  and 
diluted  with  an  equal  volume  of  96  per  cent,  alcohol.  The  precipitate 
is  collected  after  a  few  hours,  washed  with  60  per  cent,  alcohol,  dried  on 
a  tared  filter  at  110°,  and  weighed.  The  method  gives  excellent  re- 
sults, and  may  also  be  used  in  the  analysis  of  mineral  waters. 

W.  J.  P. 

Toxicological  Examination  for  Free  Ammonia.  By  Discoride 
ViTALi  (L'Orosi,  1896,  19,  403— 404).— In  the  toxicological  examina- 
tion for  free  ammonia,  the  author  distils  the  solid  and  liquid  material 
from  a  retort  below  100°.  The  distillate,  which  contains  the  free  am- 
monia,  together  with   the   carbonate   and  sulphide,  is  treated  with 
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calcium  chloride,  and  small  quantities  of  lead  carbonate  are  slowly 
added  until  the  liquid  ceases  to  become  brown.  After  filtration,  the 
liquid  is  again  distilled,  when  the  distillate  contains  only  the  free 
ammonia.  W.  J.  P. 

Volumetric  Estimation  of  Phosphoric  and  Arsenic  Acids. 
By  A.  C.  Christensen  {Zeit.  anal.  Chem.,  1897,  36,  81— 96).— The 
author  has  succeeded  in  applying  the  iodimetric  method  to  the  estima- 
tion of  both  free  and  combined  phosphoric  acid,  and  has  thus  developed 
a  volumetric  method  which  vies  with  the  gravimetric  in  accuracy. 
Free  phosphoric  acid,  added  to  a  mixture  of  potassium  iodate  and 
iodide,  liberates  iodine  but  slowly,  and  to  a  somewhat  indefinite  amount. 
When,  however,  bromate  is  substituted  for  iodate,  the  following  reac- 
tion occurs  with  certainty  :  KBr03  + 6KI,  +  6H3P04  =  6KH2P04  + SIg 
+  KBr  +  SHgO.  At  ordinary  temperatures,  the  action  requires  24 
hours,  but  at  40 — 50°  it  is  complete  in  half  an  hour.  For  accurate 
results,  the  following  conditions  must  be  observed.  The  thiosulphate 
should  be  standardised  against  N/10  sulphuric  acid,  under  conditions 
resembling  those  of  a  phosphoric  acid  estimation.  Not  more  phos- 
phoric acid  should  be  taken  than  will  correspond  with  40  c.c.  of  N/10 
thiosulphate.  Not  less  than  0"5  gram  of  bromate  and  3  grams  of 
potassium  iodide  must  be  used,  and  the  volume  must  be  kept  between 
100  and  120  c.c.  To  estimate  combined  phosphoric  acid,  it  is  neces- 
sary to  convert  it  into  a  normal  alkali  phosphate.  When  analysing 
calcium  phosphates,  this  may  be  done  by  precipitating  the  phosphoric 
acid  as  silver  phosphate,  which  is  then  decomposed  by  a  small  excess 
of  sodium  chloride.  The  phosphate  (previously  ignited,  since  organic 
matter  is  prejudicial)  is  dissolved  in  nitric  acid  and  treated  with  an 
excess  of  silver  nitrate,  avoiding  too  great  dilution.  To  the  warm 
mixture,  soda  solution  is  then  added  until  a  permanent  precipitate  is 
formed,  but  avoiding  precipitation  of  brown  silver  oxide.  A  10  per 
cent,  solution  of  ammonia  is  then  dropped  in  until  the  precipitate 
ceases  to  augment  and  the  liquid  has  become  alkaline.  The  mixture 
is  then  boiled  for  5 — 10  minutes.  After  allowing  it  to  deposit,  the 
precipitate  is  collected  on  a  small  filter,  and  washed  with  a  2 — 3  per 
cent,  solution  of  potassium  nitrate  until  free  from  calcium.  The 
filter  and  contents  are  returned  to  the  precipitation  flask,  and  treated 
with  sodium  chloride.  The  solution  is  filtered  into  a  stoppered  bottle, 
and  the  silver  chloride  washed  with  the  potassium  nitrate  solution 
until  the  washings  are  no  longer  alkaline.  There  is  then  added  50  c.c. 
of  N/10  sulphuric  acid  and  the  treatment  with  bromate  and  iodide 
proceeded  with  as  above.  Since  the  reaction  of  sulphuric  acid  with 
the  normal  phosphate  liberates  a  tribasic  acid,  which,  however,  with 
the  bromate  and  iodide,  reacts  as  a  monobasic  one,  it  follows  that 
the  difFerence  between  the  c.c.  of  N/10  sulphuric  acid  taken  and 
of  N/10  thiosulphate  required  gives,  when  multiplied  into  0*0049 
(the  half-milligram  molecule  of  H3PO4),  the  amount  of  phosphoric 
acid  present. 

In  presence  of  iron,  the  silver  method  is  inapplicable.  The  phos- 
phoric acid  must  in  that  case  be  precipitated  as  ammonium  magnesium 
phosphate,  and  this,  after  washing  first  with  ammonia  and  then  with 
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90  per  cent,  alcohol  to  displace  the  free  ammonia,  is  rinsed  from  the 
filter  into  the  stoppered  bottle  and  dissolved  in  the  measured  quantity 
of  N/10  sulphuric  acid.  Equally  good  results  were  obtained,  whether 
the  precipitation  by  magnesia  was  preceded  by  the  molybdate  method 
or  the  citrate  process  was  adopted  for  preparing  the  magnesium  preci- 
pitate directly. 

A  precisely  similar  method  is  applicable  to  arsenic  acid,  but  with 
results  of  somewhat  inferior  accuracy,  especially  when  using  the  silver 
process.  When,  however,  the  arsenic  acid  is  first  converted  into 
ammonium  magnesium  arsenate,  and  Puller's  correction  for  the  solu- 
bility of  this  salt  in  the  ammoniacal  wash  water  (1  milligram  per 
30  c.c.)  is  applied,  the  results  agree  well  with  theory.  M.  J.  S. 

Estimation  of  Pyrophosphoric  Acid.  By  Marcellin  P.  E. 
Berthelot  and  Gustave  AndrI:  {Compt.  rend.,  1897,  124,  261 — 265). 
— The  precipitate  formed  by  the  action  of  magnesia  mixture  on  solu- 
tions of  pyrophosphoric  acid  in  presence  of  acetic  acid  (this  vol.,  ii,  158) 
has  the  composition  Mg3(NH4)o(P207)2  +  nMcf>,  about  one-quarter  of 
the  ammonium  being,  however,  displaced  by  sodium.  The  ammonium 
in  the  precipitate  has  no  recognisable  tension  of  dissociation,  and  is 
not  expelled  when  the  precipitate  is  dried  in  a  vacuum  or  when  it  is 
heated  at  110°.  If  the  precipitate  is  subjected  to  prolonged  washing 
with  dilute  acetic  acid,  it  is  partially  decomposed,  magnesium  being 
eliminated  more  rapidly  than  phosphoric  acid.  The  presence  of  a  large 
proportion  of  ammonium  salts  in  the  liquid  in  which  the  precipitate 
is  formed  is  essential,  otherwise  the  ratio  of  magnesium  to  phosphoric 
acid  alters,  and  precipitation  of  the  latter  is  less  complete. 

It  is  noteworthy  that  sodium  metaphosphate,  whether  prepared  at  a 
high  or  low  temperature,  yields  exactly  the  same  precipitate  as  the 
pyrophosphate  under  the  same  conditions,  a  result  due  to  the  readi- 
ness with  which  the  metaphosphate  is  converted  into  pyrophosphate. 

C.  H.  B. 

Volumetric  Estimation  of  Boric  Acid.  By  Gunner  Jorgensen 
{Zeit.  angw.  Ghem.,  1897,  5 — 7). — Honig  and  Spitz  having  doubted 
the  accuracy  of  the  author's  process  (Abstr.,  1896,  ii,  449),  he  once 
more  gives  full  details  of  the  method.  To  estimate  boric  acid  in  milk, 
100  c.c.  of  the  sample  is  evaporated  with  a  small  quantity  of  sodium 
carbonate,  the  residue  charred,  and  the  carbon  burned  off  as  far  as 
possible  ;  the  ash  is  digested  for  some  time  in  dilute  sulphuric  acid  to 
expel  any  carbonic  anhydride,  and  the  liquid,  filtered  from  any  undis- 
solved charcoal  and  after  adding  phenolphthalein,  is  carefully  neu- 
tralised with  soda  solution  so  as  to  precipitate  the  phosphates  of  the 
alkaline  earths.  To  this  liquid,  which  should  not  exceed  50  c.c,  20  c.c. 
of  glycerol  is  added,  and  then  standard  soda,  checked  against  boric 
acid,  is  run  in  until  the  solution  becomes  pink.  The  results  are  accu- 
rate, but  if  only  very  small  quantities  of  boric  acid  are  likely  to  be  pre- 
sent, it  should  first  be  carefully  tested  for  qualitatively.       L.  de  K. 

Estimation  of  Boric  Acid  by  Gooch's  Method,  and  Analyses 
of  ColemaniteandPandermite  [Priceite].  By  Karl  Kraut  (^ezi.  anal. 
CJiem.,  1897,  36,  165 — 167). — In  consequence  of  the  want  of  agreement 
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amongst  analysts  as  to  the  trustworthiness  of  this  method  (Abstr.,  1887, 
299),  the  author  gives  the  details  of  his  mode  of  performing  it,  together 
with  the  results  obtained  in  the  analyses  of  the  above  native  borates. 

About  2 — 2*5  grams  of  lime  is  ignited  to  constant  weight  in  a  plati- 
num crucible.  The  greater  part  is  shaken  out  into  a  flask  of  200  c.c. 
capacity,  and  made  into  a  milk  with  water.  A  second  flask,  of  the 
pattern  used  for  Kjeldahl  nitrogen  estimations,  receives  the  weighed 
borate,  and  is  then  fitted  with  a  stopcock  funnel,  whilst  its  delivery 
tube  dips  into  the  milk  of  lime.  The  lime  flask  is  kept  cold.  A  suit- 
able quantity  of  nitric  acid  is  first  introduced  and  distilled  over,  by 
the  heat  of  an  oil  bath,  then  6 — 8  successive  quantities  of  methylic 
alcohol  of  10  c.c.  each,  interposing  at  intervals  the  addition  and  distil- 
lation of  1  c.c.  of  water.  The  contents  of  the  receiver  are  evapo- 
rated in  a  platinum  basin  on  the  water  bath  at  the  lowest  possible 
temperature,  and  returned  to  the  original  platinum  crucible,  using 
nitric  acid  for  rinsing  the  vessels,  and  then,  by  exposure  to  a  gradually 
increasing  temperature,  dried  and  ignited,  finally  in  a  Hempel's  fur- 
nace, until  the  weight  remains  constant. 

Colemanifce,  analysed  by  this  process,  the  calcium  being  estimated 
after  expelling  the  boric  acid,  and  the  water  by  ignition  under  a  layer  of 
lime,  gave  numbers  closely  agreeing  with  the  formula  2CaO,3B203,5H20; 
whilst  pandermite  [priceite]  (the  specimen  of  which  was  free  from  sul- 
phuric acid,  barium,  strontium,  and  magnesium)  gave  4CaO,5B20o,7H20. 

M.  J.  S. 

Eleraentary  Analysis  in  the  Berthelot  Calorimetric  Bomb. 
By  K.  Kroeker  {Ber.,  1897,  30,  605— 607).— In  order  to  obtain  useful 
results  as  to  the  heating  effect  of  fuels  by  means  of  the  calorimetric 
bomb,  it  is  necessary  to  determine  the  amount  of  water  formed  by  the 
combustion.  This  may  be  readily  done,  and  with  sufficient  accuracy, 
by  providing  the  bomb  with  two  passages  through  the  top  by  means 
of  which  a  current  of  air  can  be  passed  through  the  instrument  at  the 
close  of  a  combustion,  and  the  water  which  has  been  formed  weighed 
in  the  usual  manner.  Experiments  made  with  pure  sugar  show  that 
this  can  be  done  even  in  the  presence  of  such  amounts  of  sulphuric  acid 
as  might  be  formed  by  the  combustion  of  coal.  A.  H. 

Simplification  of  Schweitzer  and  Lungwitz's  Method  of  Esti- 
mating Potassium.  By  Adolf  Mayer  [Zeit.  anal.  Chem.,  1897,36, 
159 — 163). — The  estimation  of  potassium  in  such  substances  as  fer- 
tilisers, which  contain  sulphates,  phosphates,  iron,  alkaline  earths,  &c., 
has  hitherto  required  a  somewhat  complicated  procedure  for  removing 
these  impurities  before  the  treatment  with  platinic  chloride  could  be 
applied.  Schweitzer  and  Lungwitz  have  sought  to  simplify  this  puri- 
fication, by  treating  the  solution  of  the  original  substance  with  a  solution 
of  barium  oxalate  in  hydrochloric  acid  in  sufficient  quantity  to  precipi- 
tate all  the  sulphates,  and  then,  after  oxidation  of  the  iron  by  hydrogen 
peroxide,  adding  an  excess  of  ammonia,  by  which  means  the  alkaline 
earths  originally  present,  as  well  as  the  excess  of  barium  added, 
are  removed  as  oxalates,  whilst  the  heavier  metals  are  precipi- 
tated as  hydroxides.  A  single  filtration,  therefore,  gives  a  solu- 
tion   which  only  requires   the  expulsion    of    the   ammoniacal   salts. 
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Schweitzer  and  Lungwitz  recognised  that  the  hydrochloric  acid  solution 
of  barium  oxalate  might  be  replaced  by  a  mixture  of  barium  chloride 
and  oxalic  acid,  but  they  deprecated  this  substitution  on  the  ground 
that  the  exact  equivalence  of  the  barium  and  oxalic  acid  ought  to  be 
ensured.  The  author  points  out  that  this  exactitude  is  needless,  pro- 
vided care  is  taken  that  enough  oxalic  acid  is  present  to  precipitate  all 
the  bases.  In  place,  therefore,  of  Schweitzer  and  Lungwitz's  solution, 
he  adds  first  a  sufficient  volume  of  normal  barium  chloride  solution, 
and  then  an  equal  volume  of  normal  oxalic  acid,  and  thus  overcomes 
one  of  the  objections  to  the  original  process,  namely,  that  the  sparing 
solubility  of  barium  oxalate  in  hydrochloric  acid  entailed  the  use  of 
large  volumes  of  reagent  and  a  corresponding  amount  of  evaporation. 
An  objection  to  all  forms  of  this  process  is,  however,  that,  after  adding 
the  barium  oxalate,  the  mixture  must  be  boiled  for  fully  20  minutes.  The 
time  and  attention  which  this  requires  constitute  a  substantial  set-off 
against  the  simplification  in  other  directions.  M.  J.  S. 

Estimation  of  Caustic  Alkalis  in  the  Presence  of  Alkali  Car- 
bonates. By  Georg  Lunge  {Zeit.  angw.  Chem.,  1897,  41 — 42). — The 
author  recommends  titrating  with  standard  hydrochloric  acid,  using 
methyl-orange  as  indicator,  which  gives  the  total  alkali  present,  the  car- 
bonic anhydride  being  estimated  in  another  portion  of  the  liquid  by  means 
of  the  apparatus  devised  by  Lunge  and  Marchlewski.  When  dealing, 
however,  with  a  mixture  containing  comparatively  little  carbonate, 
the  titration  may  be  effected  with  sufficient  accuracy  by  the  well 
known  method  of  titrating  with  methyl-orange  and  also  with  phenol- 
phthalein  ;  in  presence  of  larger  quantities  of  carbonates,  however,  the 
barium  chloride  method  as  devised  by  Winkler  is  preferable. 

L.  DE  K. 

Delicate  Test  for  Copper.  By  A.  Jawoeowsky  (L'Orosi,  1896, 
19,  195 — 196). — On  adding  excess  of  ammonia  and  1  or  2  drops  of 
phenol  to  a  liquid  (5  c.c.)  containing  traces  of  copper  and  agitating,  it 
slowly  becomes  turbid  and  blue ;  the  coloration  becomes  more  intense 
on  standing  for  upwards  of  an  hour.  On  shaking  with  ether,  the 
liquid  clears  but  preserves  its  colour,  and  the  precipitate  collects  at  the 
boundary  between  the  two  liquids ;  no  other  metal  of  the  fifth  group 
gives  this  reaction.  W.  J.  P. 

Detection  of  Copper  in  Vegetable  Substances.  By  Benjamin 
H.  Paul  and  Alfred  J.  Cownley  {Pharm.  J.  Trans.,  [iv],  2,  441 — 442). 
— About  100  grams  of  the  material  is  carbonised  in  platinum,  the 
ash  extracted  with  strong  hydrochloric  acid  filtered,  and  the  filtrate 
and  washings  of  the  ash  collected  in  a  porcelain  dish.  The  insoluble 
residue  is  then  treated  with  a  few  drops  of  strong  nitric  acid,  dried, 
and  ignited,  the  ignited  mass  being  digested  with  strong  hydro- 
chloric acid,  filtered,  and  the  filtrate  added  to  the  former  portion. 
The  whole  is  evaporated  down  to  about  30  c.c.  and  placed  in  a 
weighed  platinum  dish  in  which  the  copper  is  precipitated  by  pure  zinc, 
dried,  and  weighed.  If  the  copper  appears  to  be  impure,  it  may  be  dis- 
solved in  a  little  nitric  acid  and  estimated  colorimetrically.  In 
10,000   parts   of   the   following   alimentary  substances,  the   authors' 
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results  gave  the  minimnm  and  raaximura  quantities  of  copper 
named : — Oysters  (4  samples),  1*81 — 3-03 ;  cocoa  (3  samples),  0*29—  0*58 ; 
spirits  (5  samples),  O'Ol — 0*05;  preserved  peas  (11  samples),  0*54 — 1'44. 

R.  R. 

Estimation  of  Iron  in  Urine.  By  Adolf  Jolles  {Zeit.  anal. 
Cliem.y  1897,  36,  149 — 158). — The  few  investigators  who  have  occupied 
themselves  with  this  enquiry  have  arrived  at  very  discordant  results, 
in  consequence^  doubtless,  of  the  errors  incidental  to  the  estimation  of 
the  very  small  amount  normally  present.  Incineration  being  unavoid- 
able, the  following  method  is  recommended.  Five  hundred  c.c.  of  the 
urine,  after  being  concentrated  first  on  the  water  bath,  and  then  in  an 
air  bath  at  180°  until  the  residue  has  sintered,  is  moistened  with  abso- 
lute alcohol  and  the  alcohol  set  on  fire.  The  basin  is  then  gradually 
heated  over  a  bunsen  flame  as  long  as  volatile  matter  is  given  off.  and 
the  dark  grey  residue  is  rubbed  to  fine  powder  with  a  pestle,  and  trans- 
ferred to  a  Berlin  porcelain  crucible,  the  last  portions  being  removed 
by  means  of  nitric  acid  ;  the  residue  is  then  dried  and  burnt  to  a 
white  ash  in  a  muffle.  Platinum  vessels  must  not  be  used.  The 
ash  is  now  completely  exhausted  with  hot  water  and  the  insoluble 
residue  fused  with  potassium  anhydrosulphate.  The  solution  is  prefer- 
ably reduced  by  zinc  and  titrated  with  permanganate,  but  since  even 
the  purest  zinc  obtainable  contains  traces  of  iron,  known  amounts  (2 
grams)  must  be  used  and  the  iron  thus  introduced  allowed  for.  For 
gravimetric  estimation,  Gottlieb  has  recommended  a  process  based  on 
precipitation  of  the  iron  by  potassium  ferrocyanide,  but  the  method, 
although  exact,  is  tedious,  and  requires  considerable  analytical  skill.  A 
much  more  convenient  precipitant  is  nitroso-y8-naphthol,  by  a  solution 
of  which  in  50  per  cent,  acetic  acid  the  iron  in  a  hydrochloric  acid 
solution  of  urine  ash  is  completely  precipitated  as  pure  ferric  nitroso- 
naphthol  Fe(CjQHgN0^)3  (compare  this  vol.,  ii,  163).  The  reagent  is 
prepared  by  dissolving  1  -2  gram  of  pure  crystallised  nitroso-/3-naphthol 
in  100  c.c.  of  50  per  cent,  acetic  acid  at  about  90°.  The  insoluble 
matter  of  the  urine  ash  is  heated  with  concentrated  hydrochloric  acid, 
which  dissolves  the  iron  completely ;  a  small  excess  of  the  reagent  is 
then  added,  the  mixture  stirred  for  5  minutes,  and,  after  5  minutes' 
subsidence,  it  is  filtered  and  the  precipitate  washed  with  50  per  cent, 
acetic  acid  until  the  washings  are  feebly  yellow.  The  further  treat- 
ment of  the  precipitate  is  not  described.  The  urine  of  12  healthy 
persons,  examined  by  one  or  other  of  the  above  methods,  side  by  side 
with  Gottlieb's  and  Hamburger's  methods  (the  latter  a  titration  by 
permanganate  after  reduction  by  sulphurous  acid)  showed  a  total 
excretion  ranging  from  4*6  to  9*6  (average  8*0)  milligrams  of  iron  in 
24  hours.  Gottlieb  {Arch,  filr  exjjeriment.  Pathol,  xl.  Pharmakol,  26, 
139)  found  an  average  of  2-59  milligrams.  M.  J.  S. 

Separation  of  Glycerol  from  Wines  by  Means  of  Steam.  By 
Fr^d.  Bordas  and  Sig.  de  Baczkowski  {Compt.  rend.,  1897,  124, 
240— 242).— Fifty  c.c.  or  25  c.c.  of  the  wine  is  placed  in  a  flask  of  300 
c.c.  capacity  which  is  immersed  up  to  the  neck  in  a  saturated  solution 
of  sodium  chloride.  The  alcohol  is  completely  distilled  off  at  110° 
under  reduced  pressure,  and  a  slow  current  of  steam  is  passed  through 
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the  liquid  (still  under  reduced  pressure)  for  3  hours.  The  distillate 
is  collected  in  two  Woulff's  bottles,  and  the  rise  of  temperature  in  the 
receivers  is  sufficient  to  expel  all  the  alcohol  and  a  large  part  of  the 
water,  but  direct  experiments  show  that  no  glycerol  escapes  from  the 
second  bottle.  The  contents  of  the  two  bottles  are  mixed,  diluted  to 
250  c.c.  or  500  c.c,  and  the  glycerol  estimated  by  means  of  potassium 
dichromate  as  previously  described  (this  vol.,  ii,  193).  The  results  are 
concordant,  and  agree  fairly  well  with  those  obtained  by  Pasteur's 
method,  but  are  always  higher.  C.  H.  B. 

Detection  and  Estimation  of  Cane-sugar  in  Wine.  By  Paul 
KuLiscH  {Zeit.  angw.  Chem.,  1897,  45—47,  205 — 210).— A  criticism  of 
the  conventional  method  adopted  in  Germany.  The  author  points  out 
that  the  amount  of  hydrochloric  acid  used  for  the  inversion  of  the 
sugar  is  too  small,  as  part  of  it  is  neutralised  by  the  alkali  added 
before  the  wine  is  submitted  to  distillation. 

It  is  now  proposed  to  use  oxalic  acid  ;  1  gram  to  50  c.c.  of  the 
sample  previously  diluted  with  an  equal  bulk  of  water,  or  2  grams  to 
50  c.c.  of  undiluted  wine.  The  inversion  is  complete  after  30  minutes' 
heating  on  the  water  bath.  L.  de  K. 

Examination  of  Wine  for  Impure  Starch-sugar.  By  Leo 
Grijnhut  (Zeit.  anal.  Chem.,  1897,  36,  168 — 176). — The  conven- 
tional methods  {Zeit.  anal.  Chem.,  35)  for  the  examination  of  wines 
containing  more  than  0*1  gram  of  total  sugar  in  100  c.c,  involve  the 
complete  fermentation  of  the  wine  and  the  precipitation  of  the  residue 
with  alcohol  (compare  Abstr.,  1882,  999),  a  procedure  which,  in  many 
cases  (for  example,  in  all  young  wines),  would  prolong  the  analysis  to  an 
inadmissible  extent.  It  is,  however,  quite  easy,  by  a  comparison  of  the 
specific  rotatory  power  of  a  wine  with  its  copper-reducing  power,  to 
select  those  cases  where  a  fermentation  is  unavoidable.  The  residual 
unfermented  sugar  in  natural  wines  being  a  mixture  of  invert-sugar 
and  levulose,  the  value  of  [ajn  must  lie  between  -  20'2°  and  -  93*3°, 
and  experience  shows  that  it  is  uually  between  -  45°  and  -  90°,  and 
approaches  the  latter  number  the  more  nearly  as  the  percentage  of 
sugar  falls.  The  presence  of  cane-sugar,  maltose,  isomaltose,  or 
dextrin  would  reduce  this  laevorotation,  or  even  convert  it  into  a 
dextrorotation.  If,  now,  the  amount  of  a  sugar  is  estimated  by  its 
copper-reducing  power  and  calculated  as  invert-sugar,  it  follows,  from 
the  fact  that  all  the  above  sugars,  tfec,  reduce  less  copper  than  invert 
sugar,  that  their  apparent  specific  rotatory  power  would  calculate  out 
higher  than  their  true  rotatory  power.  That  of  cane-sugar,  which 
reduces  no  copper,  would  be  4- «  ;  that  of  dextrin  about  -f  3190°. 
The  following  change  in  the  "  instructions  "  is  therefore  suggested,  "  If 
more  than  0*1  gram  of  reducing  sugar  per  100  c.c.  has  been  found,  its 

apparent  specific  rotation  is  calculated  by  the  formula  [ajo  = — — - 

where  a  is  the  angle  of  rotation  for  sodium  light  by  a  200  mm. 
column,  and  c  the  number  of  grams  of  reducing  sugar  in  100  c.c. 
Should  the  value  for  [ajo  thus  found  be  positive  or  lie  between 
0  and  —45°,  the  wine  may  contain  cane-sugar,  or  impure  starch  sugar 
or  both.     In  that  case,  a  further  examination  for  starch  sugar  is  to  be 
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made."  The  subtraction  of  O"!  from  the  value  of  c  is  made  because 
thoroughly  fermented  wine  still  contains  that  amount  of  reducing 
substances,  which,  however,  are  not  optically  active. 

As  a  further  improvement  on  the  official  process,  the  author  suggests 
the  use  of  a  minimal  quantity  of  pure-culture  wine  yeast  instead  of 
the  5  grams  of  beer  yeast  specified,  in  order  to  avoid  a  dark  colour  in 
the  concentrated  syrup.  M.  J.  S. 

Sweet  Wines.  By  Wilhelm  Fresenius  {Zeit.  anal.  Chem.,  1897, 
36,  102 — 148). — In  this  important  communication,  the  author  publishes 
the  results  of  the  analyses  of  about  150  specimens  of  sherry,  madeira, 
marsala,  port.  Cape,  Malaga,  Greek,  Hungarian,  and  artificial  wines, 
of  which,  in  most  cases,  the  origin  was  authenticated.  The  paper  does 
not  admit  of  serviceable  abstraction.  One  of  the  most  remarkable 
specimens  examined  was  a  Malaga  wine  (No.  19),  which,  although  of 
almost  unquestionable  genuineness,  exhibited  a  dextrorotatory  polari- 
sation of  + 1  "8°,  and  presented  all  the  analytical  characteristics  of  a 
wine  adulterated  with  starch  sugar.  On  further  examination,  it  yielded 
an  unfermentable  dextrorotatory  constituent,  which  reduced  more 
Fehling's  solution  after  inversion  than  before.  This  is  supposed  to 
owe  its  origin  to  the  boiling  of  the  must  (compare  Borntrager,  Zeit. 
angw.  Chem.,  1892,  207).  M.  J.  S. 

Estimation  of  Formaldehyde.  By  Ronald  Orchard  {Analyst, 
1897,  22,  4). — The  liquid  containing  the  formaldehyde,  which  must  be 
free  from  other  reducing  substances,  is  boiled  with  an  ammoniacal 
solution  of  silver  nitrate  for  4  hours  in  a  conical  flask  furnished 
with  a  reflux  condenser.  The  precipitated  metallic  silver  is  then  col- 
lected and  weighed.  Its  weight  multipled  by  0'0694  represents  the 
formaldehyde.  L.  de  K. 

Separation  and  Estimation  of  Formaldehyde.  By  Norman 
Leonard  and  Harrvt  M.  Smith  {Analyst,  1897,  22,  5  —  6).  Formal- 
dehyde, although  very  volatile,  cannot  be  completely  separated  from  its 
aqueous  solution  by  distillation  unless  this  is  continued  almost  to 
dryness ;  for  this  reason,  it  is  very  difficult  to  recover  anything  like 
the  amount  added  to  milk. 

When  dealing  with  milk,  it  is  best  to  slightly  acidify  with  sulphuric 
acid  before  submitting  it  to  distillation.  In  one  experiment  cited  by  the 
authors,  0*0090  gram  of  formaldehyde  was  added  to  100  c.c.  of  milk, 
and  0  0056  gram  was  recovered  from  the  first  60  c.c.  of  the  distillate  ; 
the  residue  showed,  however,  a  trace  by  Hehner's  test.  The  estima- 
tion of  the  aldehyde,  previously  described  by  Smith,  is  based  on  its 
reducing  action  on  potassium  permanganate  in  alkaline  solution. 

When  the  milk  is  sour  and  decomposed,  it  may  yield  a  distillate  con- 
taining organic  compounds,  and  consequently  would  reduce  perman- 
ganate -J  in  such  cases,  the  process  is  untrustworthy.  L.  de  K. 

Toxicological  Detection  of  Hydrocyanic  Acid.  By  F.  Filsinger 
(Chem.  Zeit.,  1896,  20,  305).— The  author  calls  attention  to  the  great 
delicacy  of  the  guaiacum  copper  sulphate  test  for  hydrocyanic  acid. 
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Even  when  the  Prussian  blue  and  the  thiocyanate  test  are  unsatisfac- 
tory, a  fine  blue  colour  may  still  be  obtained  with  the  above  reagent. 

L.  DE  K. 

Estimation  of  Stearic  Acid  in  Fats.  By  Otto  Hehnee  and 
Charles  A.  Mitchell  {Analyst,  1896,  21,  316 — 331). — A  lengthy 
investigation  of  various  points  concerned  in  this  estimation  containing 
a  large  amount  of  most  valuable  detail,  accompanied  by  tables.  The  fol- 
lowing process  is  finally  recommended  : — Alcohol  of  sp.  gr.  0*8183  at  0° 
is  saturated  with  pure  stearic  acid  at  0°.  From  0*5  to  1  gram  of  solid, 
or  aboub  5  grams  of  liquid,  fatty  acids  is  dissolved  in  about  100  c.c.  of 
the  alcohol,  and  allowed  to  remain  in  an  ice-bath  overnight.  The 
separated  stearic  acid  is  collected,  washed  with  the  cold  spirit,  dried, 
and  weighed.     Its  melting  point  should  not  be  much  less  than  68-5°. 

L.  DE  K. 

Estimation  of  Free  Fatty  Acids  in  Fats  and  Oils.     By  Wm. 

Waltke  {Chem.  Zeit.,  1896,  20,  480). — The  usual  practice  is  to  heat 
10  grams  of  the  sample,  freed  from  mineral  acids  by  treatment  with  hot 
water,  with  about  30  c.c.  of  alcohol,  and  to  titrate  with  standard  soda, 
using  phenolphthalein  as  indicator  ;  1  c.c.  of  normal  soda  equals  0*28 
gram  of  free  fatty  acid.  For  most  fats,  this  factor  is  accurate  enough  ; 
but  when  testing  coco-nut  oil,  it  cannot  be  used,  as  the  factor  depends  on 
the  molecular  weights  of  the  fatty  acids,  which,  for  this  oil,  vary  from 
205  to  240.  The  molecular  weight  of  any  given  sample  is,  however, 
readily  obtained  by  isolating  the  fatty  acids  and  titrating  a  known 
weight  of  the  dried  acids  with  w/5  soda  in  alcoholic  solution. 

L.  DE  K. 

Estimation  of  Potassium  Hydrogen  Tartrate  in  Wines.  By 
Henri  GAUTiER(Co/7i;?«.mic^.,  1897,  124,  298— 300).— One  hundred  c.c. 
of  the  wine  is  concentrated  to  about  15  c.c.  and  allowed  to  remain  for 
two  or  three  days  in  a  cool  place  at  a  fairly  constant  temperature,  a  flask 
containing  a  saturated  aqueous  solution  of  potassium  hydrogen  tartrate 
being  placed  near  it.  The  wine  residue  is  filtered  through  a  small 
filter  into  a  graduated  measure,  in  order  that  the  volume  of  the  liquid 
may  be  ascertained.  The  precipitate  on  the  filter  is  washed  with  the 
saturated  solution  of  potassium  hydrogen  tartrate,  and  is  then  trans- 
ferred to  a  flask,  mixed  with  a  volume  of  the  hydrogen  tartrate  solution 
exactly  equal  to  the  volume  of  the  filtrate  from  the  wine  residue,  diluted 
to  about  100  c.c.  with  water,  heated  gently  to  dissolve  the  salt,  and 
titrated  with  potassium  hydroxide  solution,  using  phenolphthalein  as 
indicator. 

A  correction  is  necessary,  because  the  solubility  of  potassium  hydro- 
gen tartrate  in  water  is  greater  than  its  solubility  in  the  wine  residue, 
and  this  correction  is  independent  of  the  source  of  the  wine.  It 
amounts  to  0*15  gram  of  potassium  hydrogen  tartrate  per  litre  for 
every  10  c.c.  of  concentrated  wine  residue,  and  this  must  be  subtracted 
from  the  quantity  found  by  the  author's  method.  C.  H.  B. 

Colour  Reactions  of  Organic  Acids,  principally  Tartaric, 
Citric,  and  Malic.  By  Eugenic  Pinerua  (Chem.  News,  1897,  75,  61 ; 
and  ComiJt.  rend, 1897, 124,  291 — 292).— 0'5  gram  of  the  organic  acid  is 
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carefully  heated  with  10  to  15  drops  of  a  fresh  solution  containing  0-02 
gram  of  ^-naphthol  in  1  c.c.  of  sulphuric  acid,  sp.gr.  1  *83.  Tartaric  acid 
gives  at  first  a  blue  coloration  changing  to  green,  and  on  mixing,  when 
cool,  with  15  to  20  vols,  of  water,  it  becomes  reddish-yellow.  Citric  acid 
gives  a  blue  that  does  not  change  to  green  unless  tartaric  acid  is  also 
present ;  on  diluting,  it  becomes  colourless  or  faintly  yellow.  Malic 
acid  gives  at  first  a  greenish-yellow,  becoming  bright  yellow,  and 
on  diluting  bright  orange.  Other  organic  acids  give  less  distinct  and 
characteristic  reactions ;  nitrites,  nitrates,  and  chlorates  also  produce 
colour  reactions;  thus  sodium  nitrite  gives  a  very  strong  red,  unchanged 
by  dilution.  A  solution  containing  0"1  gram  of  resorcinol  in  1  c.c.  of 
sulphuric  acid  (66°)  gives  a  reddish-brown,  becoming  an  intense  violet 
on  further  heating,  and  orange  on  dilution  ;  with  sodium  or  potassium 
nitrate  and  with  potassium  chlorate  an  intense  green,  changing  to 
brown  on  dilution.  D.  A.  L. 

Identification  of  Citric  Acid.  By  Ludv.  Stahee  {Zeit.  anal.  Chem.^ 
1897,  36,  195  ;  from  Nordisk  Famaceutislc  Tidskrift,  2,  141).— The 
test  is  based  on  the  fact  that  citric  acid,  on  oxidation,  yields  acetone, 
which,  by  the  action  of  bromine,  is  converted  into  bromacetone.  The 
solution  to  be  tested  is  mixed  with  a  few  drops  of  permanganate  and 
warmed  (but  not  to  boiling)  until  the  red  colour  has  disappeared.  A 
few  drops  of  bromine  water  are  then  added,  when  a  white  turbidity  or 
precipitate  is  produced,  either  immediately  or  on  cooling.  As  little  as 
0*2  milligram  of  citric  acid  in  1  c.c.  still  yields  an  opalescence.  On 
adding  soda,  the  well  known  odour  of  bromoform  is  evolved.  The 
bromine  may  also  be  added  before  the  permanganate,  and  in  that  case 
less  permanganate  is  required.  This  form  of  the  test  should  be  used 
when  tartaric  or  malic  acid  is  present.  Malic  acid  produces  the  odour 
of  bromoform  on  addition  of  soda  ;  tartaric  acid  does  not. 

M.  J.  S. 
Testing  Lemon  Oil.  By  Henry  Garnett  {Pharm.  J.  Trans., 
1896,  [iv],  2,  323). — The  quantitative  determination  of  the  citral  in 
lemon  oil  is  stated  to  be  the  most  trustworthy  test  of  its  value,  and 
the  author  now  proposes  a  process  for  this  estimation  founded  on 
the  reduction  of  citral  to  geraniol,  and  the  conversion  of  the  latter 
into  its  acetate,  which  admits  of  saponification  by  a  standard  solution 
of  potassium  hydroxide.  The  reduction  of  the  citral  is  effected  by 
dissolving  the  lemon  oil  in  an  equal  volume  of  glacial  acetic  acid,  and 
gradually  and  cautiously  adding  metallic  sodium  (5  grams  for  20  c.c. 
of  oil).  The  cooled  liquid  is  diluted,  transferred  to  a  separator, 
the  oil  washed  free  from  acid,  dried,  boiled  with  acetic  anhydride  to 
convert  it  into  its  acetate,  washed  until  neutral,  dried  by  contact  with 
anhydrous  sodium  sulphate,  and  the  whole,  or  a  portion,  taken  for 
hydrolysis  with  excess  of  normal  alcoholic  potash,  the  excess  of  alkali 
being  then  titrated.  6 '49  to  7 '07  per  cent,  of  citral  was  found  in 
samples  of  pure  lemon  oil.  K.  R. 

Testing  the  Purity  of  Rose  Oil.  By  Robert  Jedermann  {Zeit. 
anal.  Chem.,  1897,  36,  96— 102).— The  tests  hitherto  depended  on  for 
detecting  the  presence  of  geranium  oil,  namely,  the  sulphuric  acid  test 
and  the  solidifying  temperature,  are  shown  to  have  a  very  limited  value. 
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Two  forms  of  the  sulphuric  acid  test  are  in  current  use.  The  German 
Pharmacopoeia  prescribes  mixing  5  drops  of  the  oil  with  25  drops  of 
pure  concentrated  sulphuric  acid,  and  the  subsequent  addition  of  10  c.c. 
of  alcohol  of  0-81  sp.  gr.  The  American  Pharmacopceia  uses  only  5 
drops  of  sulphuric  acid  and  2  c.c.  of  alcohol.  Geranium  oil  under  these 
conditions  gives  a  markedly  turbid  solution,  whilst  genuine  rose  oil  is 
supposed  to  give  a  colourless  and  nearly  clear  one.  An  extensive 
experience  of  genuine  East  Roumelian  rose  oil  shows  that  comparatively 
few  specimens  will  pass  this  test.  The  turbidity  is  due  to  the  presence 
of  traces  of  resinous  substances  which  distil  over  with  the  oil,  and 
under  some  circumstances  may  increase  markedly  in  amount,  without, 
however,  impairing  the  fineness  of  the  article  as  a  perfume.  Equally 
little  is  a  high  solidifying  point  to  be  trusted  as  evidence  of  high 
quality.  It  may,  indeed,  indicate  the  absence  of  geranium  oil,  but  is 
also  compatible  with  the  presence  of  an  unduly  large  proportion  of  the 
inodorous  stearoptene.  In  consequence  of  conditions  obtaining  during 
the  distillation,  the  limits  17*5 — 20°  usually  adopted  may  be  widely 
deviated  from  in  both  directions.  The  index  of  refraction  is  a  more 
trustworthy  indication.  The  average  for  genuine  oil  at  30°  may  be 
taken  as  43°  30',  whilst  that  of  geranium  oil  is  41°  30'.  Further,  at  30°, 
the  specific  gravity  of  rose  oil  varies  only  between  0-8555  and  0-8645, 
whilst  that  of  geranium  oil  is  0-883 — 0-8895.  Although  a  com- 
bination of  the  above  tests  may  furnish  presumptive  evidence  as  to 
genuineness,  yet  a  careful  attention  to  the  odour,  and  to  the  practical 
results  obtained  in  the  application  to  perfumery,  are  the  most  satis- 
factory guarantees  of  quality.  M.  J.  S. 

Essential  Oils  of  Black  and  White  Peppermint.  By  John  C. 
Umney  {Pharm.  J.  Trans.,  1896,  [iv],  2,  123— 125).— The  oil  of 
white  peppermint  may  be  distinguished  from  that  of  black  peppermint 
by  its  greater  optical  activity  ;  its  not  depositing  menthol  at  a  low  tem- 
perature ;  its  containing  a  greater  proportion  of  menthol  acetate  and 
isovalerate,  and  by  its  giving  an  intense  blue  coloration  with  coppery 
fluorescence  when  it  is  mixed  with  3  parts  of  glacial  acetic  acid  and 
allowed  to  remain  some  hours ;  the  black  peppermint  oil  gives  only  a 
very  pale  colour.  B.  R. 

Detection  of  *  Rosin  Oil '  in  Patty  Oils.  By  Coenette  (L'Orosi, 
1896,  19,  234 — 235). — "  Eosin  oil  "  is  sometimes  used  as  an  adulterant 
of  fatty  oils;  its  presence  may  be  detected  by  saponifying  10  c.c.  of 
the  oil  with  soda,  dissolving  the  soap  in  hot  water,  and  adding  excess 
of  concentrated  sodium  chloride  solution  after  cooling.  The  sodium 
salt  of  the  fatty  acid  is  thus  precipitated,  whilst  the  sodium  salt  de- 
rived from  the  rosin  oil  remains  dissolved  ;  the  liquid  is  filtered,  the 
precipitate  washed  with  salt  solution,  and  the  rosin  oil  acids  liberated 
from  the  clear  filtrate  by  sulphuric  acid.  The  acids  soon  solidify,  and 
may  be  collected  on  a  tared  filter  and  weighed.  W.  J.  P. 

Rancidity  of  Olive  Oil.  By  Quiring  Sestini  (L'Orosi,  1896,  19, 
361 — 367). — From  determinations  of  the  total  and  free  acidity  of  35 
samples  of  olive  oil,  the  author  concludes  that  the  acidity  number  is 
no  criterion  of  the  state  of  rancidity  of  olive  oil.  W.  J.  P. 
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Discrimination  bet"ween  Boiled  and  Unboiled  Linseed  Oil. 
By  GiULio  MoRPURGo  {rOrosi,  1896,  19,  373— 374).— Of  late  years, 
drying  oil  has  been  prepared  in  England  by  treating  with  oxygen  in  a 
special  apparatus  linseed  oil  in  which  rosin  has  been  dissolved  ;  the  pre- 
pared oil  is  only  distinguished  with  difficulty  from  the  unboiled  oil,  as  it 
contains  no  metallic  oxides  in  solution,  as  in  the  case  of  ordinary  drying 
oil.  The  author  saponifies  20  c.c.  of  the  oil  with  a  slight  excess  of 
soda,  then  adds  excess  of  sodium  chloride  to  the  aqueous  solution,  and 
after  a  time  filters  off  the  soap ;  the  filtrate  from  boiled  oil  becomes 
turbid  on  adding  acetic  acid,  whilst  that  from  the  unprepared  oil  remains 
nearly  or  quite  clear.  W.  J.  P. 

The  Iodine  Number  of  Oils.  By  Hugo  Mastbaum  {Zeit.  angw. 
Chem.f  1896,  719 — 721). — The  iodine  number  of  an  oil  is  always  higher 
when  the  sample  is  a  cold-pressed  one.  In  their  investigations  of  the 
iodine  number  of  linseed  oil,  van  Ketel  and  Amtusch  made  use  of  oil 
extracted  by  means  of  light  petroleum,  and  consequently  got  an  article 
containing  more  stearin  than  the  commercial  oil,  and  giving  therefore 
a  somewhat  lower  Hiibl  figure.  L.  de  K. 

Estimation  of  Antipyrine.  By  Carl  Kippenberger  {Zeit.  anal. 
C/iem.,  1896,35,  659 — 677). — Phenyldimethylpyrazolone,known  in  com- 
merce as  antipyrine,  analgesine,  anodynine,  metozine,  parodyn,  phenyl- 
one,sedatine,or  phenazone,is  completely  precipitated  either  from  neutral 
or(mineral)  acid  solutions  by  iodine  dissolved  in  potassium  iodide,  the  pro- 
duct being  a  periodide  of  the  composition  Q^^^^jdiHl,!^.  Manseau's 
method  of  titration  is  based  on  this  fact,  but  the  conditions  under  which 
he  worked  did  not  afford  correct  results.  Neutral  solutions,  or  solutions 
acidified  with  hydrochloric  acid,  consume  considerably  more  than  the 
theoretical  amount  of  iodine,  but  when  the  antipyrine  is  first  converted 
into  hydriodide  by  the  addition  of  hydriodic  acid,  or  when  sufficient 
hydriodic  acid  is  present  in  the  iodine  solution,  exactly  2  atoms  of 
iodine  are  consumed  by  1  molecule  of  antipyrine.  A  measured  quantity 
of  the  approximately  1  per  cent,  antipyrine  solution  is  therefore  mixed 
in  a  dry  stoppered  bottle  with  a  small  excess  of  N/20  iodine  solution 
made  with  10  grams  of  potassium  iodide  and  40  c.c.  of  52  per  cent, 
hydriodic  acid  (sp.  gr.  1-7)  in  the  litre.  After  shaking  until  the 
periodide  has  collected  as  a  tarry  mass  of  dark  brown  colour,  and  the 
supernatant  liquid  has  become  clear,  the  mixture  is  filtered  through 
purified  asbetos  into  a  dry  burette,  and  in  an  aliquot  part  the  excess  of 
iodine  is  titrated  by  N/20  thiosulphate.  The  results  are  sufficiently 
exact  for  most  purposes,  but  in  consequence  of  a  slight  solubility  of  the 
precipitate  in  hydriodic  acid  and  iodide  solutions,  absolutely  exact  results 
can  only  be  obtained  by  standardising  the  iodine  solution  against  known 
amounts  of  antipyrine.  Special  experiments  were  made  to  ascertain 
whether  acetanilide,  phenacetin,  sulphonal,  aniline,  or  cane-sugar  would 
disturb  the  results,  but  all  were  found  to  be  without  influence,  especially 
if  the  solution  is  feebly  acidified  with  hydrochloric  acid.         M.  J.  S. 

Micro-crystallographic  Detection  of  Alkaloids.  By  Vadam 
(J.  Fharm.,  1896,  [6],  4,  485— 488).— The  author  makes  use  of  the 
following  reagents.  1.  Mayer's  reagent.  2.  Bouchardat's  reagent 
(dilute  solution  of  iodine  in  potassium  iodide).     3.  Saturated  solution 
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of  picric  acid.  4.  Gold  chloride  (1  :  20).  5.  Platinic  chloride  (1  :  20). 
6.  Schulze's  reagent  (sodium  phosphantimonate).  7.  Sodium  phospho- 
tungstate.  8.  Cadmium  iodide  (1  :  10).  9.  Saturated  solution  of 
potassium  dichromate.  10.  Do.  of  potassium  ferrocyanide.  11.  Do. 
of  potassium  ferricyanide.      12.  Sodium  nitroprusside  (1  :  10). 

The  alkaloid  residue  obtained  by  any  of  the  usual  methods  of  extrac- 
tion, is  weighed  and  dissolved  in  hydrochloric  acid  (diluted  to  1/50)  in 
such  a  manner  as  to  give  an  alcoholic  solution  of  about  1/200. 

A  dozen  object  glasses  are  placed  in  a  row.  A  drop  of  the  alkaloidal 
solution  is  put  on  each,  and  then  a  drop  of  the  various  reagents  is  added. 
Cover  slips  are  put  on,  and  the  12  slides,  after  being  allowed  to  stand 
for  half-an-hour,  are  examined  microscopically  with  a  low  power,  and 
the  results  noted.  J.  J.  S. 

Kruger  and  Wulff's  Method  of  Estimating  Xanthine-bases 
in  Urine.  By  Karl  H.  Huppert  {Zeit.  physiol.  Chem.,  1897,  22, 
556 — 560). — Precipitation  of  xanthine  bases  in  the  urine  by  cuprous 
salts  as  recommended  by  Kriiger  and  Wulff  gives  results  which  are  too 
high,  because  other  constituents  of  the  urine  are  carried  down  as  well. 
Haycraft's  silver  method  is  recommended.  W.  D.  H. 

Estimation  of  Caffeine  in  Tea,  Coffee,  &c.     By  A.  Delacour 

(J.  Fharm.,  1896,  [6],  4,  490— 491).— The  author  recommends  the 
following  method.  Two  grams  of  the  finely  divided  substance  is  boiled 
with  80 — 90  c,c.  of  distilled  water  for  some  10  minutes  in  a  100  c.c, 
flask  ;  when  cold  4  c.c.  of  lead  acetate  solution  is  added,  the  solution 
made  up  to  the  mark,  shaken,  and  then  filtered.  Fifty  c.c.  of  the  clear 
filtrate  is  placed  in  a  separating  funnel,  10 — 15  drops  of  acetic  acid 
added,  and  the  mixture  extracted  four  times  with  20 — 25  c.c.  of 
chloroform,  the  chloroform  extracts  are  run  into  a  tared  flask,  the 
chloroform  slowly  evaporated,  and  the  residue  dried  and  weighed. 

J.  J.  S. 

Estimation  of  Morphine  in  Opium.  By  Gustav  Looff  {J. 
Pharm.,  1896,  [6],  4,  312). — The  author  finds  that  sodium  salicylate 
readily  precipitates  the  resinous  matter  contained  in  opium  extract, 
and  also  a  part  of  the  narcotine.  The  morphine  can  then  be  pre- 
cipitated from  the  clear  filtrate  by  means  of  ammonia  and  a  little  ether. 
After  stirring  for  some  10  minutes,  a  white  precipitate  is  obtained; 
the  small  quantity  of  narcotine  contained  in  this  can  be  removed  by 
means  of  benzene  after  the  precipitate  has  been  dried.  J.  J.  S. 

Modification  of  De  Vrij's  Chromate  Process.  By  Leonard  de 
KoNiNGH  (AecZ.  Tydschr.  Pharm.,  1897,  97 — 98). — The  original  method 
does  not  provide  for  the  presence  of  cupreine  sulphate  in  commercial 
quinine  sulphate.  The  following  modification  is  proposed.  Two  grams  of 
the  sample  is  dissolved  in  80  c.c.  of  hot  water,  and  mixed  with  12  c.c. 
of  a  5  per  cent,  solution  of  pure  potassium  chromate.  When  cold,  the 
liquid  is  filtered,  and  5  c.c.  of  a  10  per  cent,  solution  of  soda  is  added 
to  the  filtrate,  when  an  immediate  precipitate  or  turbidity  will  prove 
the  presence  of  cinchonidine,  quinidine,  cinchonine,  or  hydroquinine. 
After  filtering,  the  liquid  is  freed  from  traces  of  these  alkaloids  by 
agitating  twice  with  ether  or,  better,  chloroform  (first'lO  and  then  5  c.c.) 
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and  after  adding  2  grams  of  ammonium  chloride,  it  is  again  agitated 
repeatedly  with  chloroform,  which  dissolves  the  cupreine ;  this  is  left  on 
evaporating  the  solvent,  and  may  then  be  further  tested.      L,  de  K. 

Detection  of  Aconitine.  By  Wyndham  R.  Dunstan  and  Francis 
H.  Carr  (Pharm.  J.  Trans.,  1896,  [iv],  2,  122— 123).— When  a  solution 
of  an  aconitine  salt  is  mixed  with  a  very  slight  excess  of  a  solution  of 
potassium  permanganate,  a  purple,  crystalline  precipitate  is  produced 
which  is  fairly  stable,  especially  in  presence  of  a  small  quantity  of 
acetic  acid.  In  very  dilute  solutions,  the  precipitate  appears  after 
standing  and  stirring,  as  in  the  case  of  a  0*025  per  cent,  solution  ;  but 
a  0*05  per  cent,  solution  gives  an  immediate  precipitate.  It  is  possible 
to  detect  0*000025  gram  of  aconitine  by  this  means.  Other  alkaloids 
which  give  precipitates  with  the  permanganate  behave  differently  in 
this  reaction.  Cocaine  salts  are  not  distinctly  precipitated  in  solutions 
containing  much  less  than  1  per  cent,  of  the  alkaloid,  and  although  the 
precipitate  is  crystalline,  it  is  readily  dissolved  by  water,  as  is  that  of 
hydrastine,  which  is  not  crystalline,  and  is  pinker  than  the  aconitine 
compound.  The  same  is  true  of  papaverine.  Pseudaconitine  most 
nearly  resembles  aconitine  in  this  respect,  but  it  is  not  precipitated 
readily  in  solutions  containing  much  less  than  0*5  per  cent.;  the  pre- 
cipitate dissolves  when  the  liquid  is  heated,  and  separates  out  on  cooling, 
whereas  the  aconitine  precipitate  rapidly  darkens  when  warmed.  Aco- 
nine  salts  are  not  precipitated  by  the  permanganate,  nor  is  a  1  per  cent, 
solution  of  benzaconine  acetate.  R.  H. 

Estimation  of  Aconitine.  By  Wyndham  R.  Dunstan  and  Thomas 
Tickle  (Pharm.  J.  Tra7is.,  [iv],  2,  121). — Pure  aconitine  may  be  very 
accurately  estimated  by  heating  its  sulphate  in  a  closed  tube  with 
water  at  125°  for  3  hours,  when  it  undergoes  partial  hydrolysis  with 
production  of  one  molecular  proportion  of  acetic  acid  and  the  separa- 
tion of  a  little  benzoic  acid.  The  liquid,  as  taken  from  the  tube,  is 
made  alkaline  with  pure  sodium  hydroxide,  and  the  alkaloid  is  removed 
by  twice  shaking  with  chloroform  ;  the  aqueous  liquid  is  acidified  with 
sulphuric  acid,  and  the  benzoic  acid  removed  by  agitation  with  benzene, 
after  which  it  is  distilled  until  the  whole  of  the  acetic  acid  has  come 
over,  when  the  distillate  is  titrated  with  baryta  water,  using  phenol- 
phthalein  as  the  indicator.  This  method  is,  however,  quite  inapplicable 
to  the  total  alkaloid  obtained  from  the  root  of  Aconitum  najyellus  and 
the  preparations  from  it,  because  certain  amorphous,  inseparable  alka- 
loids which  are  present  also  yield  acetic  acid.  From  a  mixture  of  these 
amorphous  bases,  which  would  probably  contain  less  than  5  per  cent,  of 
aconitine,  the  acetic  acid  produced  corresponded  with  34  per  cent.  It 
follows  that  the  galenical  preparations  made  from  A.  napellus  cannot  at 
present  be  standardised.  P.  P. 

Estimation  of  Total  Alkaloids  in  Coca  Leaves.  By  Alexander 
GuNN  {Pharm.  J.  Trans.,  [iv],3, 249— 250).— The  different  processes  that 
have  been  proposed  for  the  estimation  of  the  alkaloids  in  coca  leaves 
were  compared,  and  found  to  yield  results  which  show  great  divergence. 
Lyons'  process  is  considered  to  effect  a  complete  extraction  of  the 
alkaloids,  but  requires  24  hours  to  carry  out.    Results  almost  identical 
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can  be  obtained  in  2  hours,  as  follows.  Five  grams  of  the  powdered 
leaves  are  moistened  with  weak  ammonia  (2  per  cent.), allowed  to  remain 
half  an  hour,  then  placed  in  a  narrow  tubular  percolator  (10  x  ,}  inch),  and 
treated  with  ammoniated  ether  until  about  100  c.c.  has  passed  through. 
The  ethereal  liquid  is  shaken  three  times  with  hydrochloric  acid  (2  per 
cent.;  about  50  c.c),  the  acid  extract  washed  with  ether,  made  alkaline 
with  ammonia,  and  then  extracted  three  times  with  ether.  The  ethereal 
extract  is  collected  in  a  weighed  porcelain  dish,  evaporated,  and  dried 
at  75°.  R.  R. 

Detection  of  Aniline-blue  in  Bread.  By  Charles  Violette 
{Bull.  Soc.  Chim.,  1896,  [3],  15,  456).— A  trace  of  aniline-blue  is 
often  employed  by  bakers  to  counteract  the  yellow  colour  of  bread 
made  from  oatmeal  or  inferior  flour.  A  filter  paper  is  placed  on  a 
plate  and  covered  with  water  a  few  millimetres  deep,  the  suspected 
bread  is  crumbled  on  to  the  plate,  and  the  filter  paper  is  subsequently 
examined  for  blue  spots.  M.  W.  T. 

Detection  of  Coal  Tar  Colours  in  White  Wines,  and  their 
Distinction  from  Caramel  Colours.  By  Alberto  dAguiar  and  W. 
DA  SiLVA  [Cornjyt.  rend.,  1897, 124,  408—410). — Experiments  were  made 
with  white  wine  to  which  had  been  added  small  quantities  of  dinitro- 
naphthol,  chrysoidine,  Bismarck  brown,  orange  II,  tropeolin,  Biebrich 
scarlet,  azoflavin,  helianthin,  methyl-orange,  amidoazobenzene,  naph- 
thol-yellow  S,  or  caramel,  as  the  case  might  be.  Sixty  c.c.  of  each 
wine  was  made  alkaline  with  ammonia,  and  agitated  with  30  c.c.  of 
amylic  alcohol ;  the  latter  was  separated,  filtered,  the  intensity  of  the 
coloration  observed,  and  part  of  the  solution  reduced  to  one-third  its 
original  volume,  in  contact  with  some  threads  of  silk.  In  a  second 
series  of  tests,  5  c.c.  of  the  amylic  alcohol  solution  was  evaporated  to 
dryness  on  a  water  bath,  and  the  residue  was  treated  with  concentrated 
sulphuric  acid  to  which  water  was  afterwards  added.  Another  set  of 
similar  experiments  was  made,  using  hydrochloric  acid  instead  of 
sulphuric.  In  a  third  series,  the  residues,  after  being  heated  with 
concentrated  sulphuric  acid  (ind  water,  were  filtered,  made  alkaline 
with  ammonia,  again  agitated  with  amylic  alcohol,  and  the  second 
solution  thus  obtained  was  treated  in  the  same  way  as  the  first. 

It  was  found  that  caramel  scarcely  gives  any  coloration  to  the  amylic 
alcohol,  whilst  naphthol-yellow  S,  the  only  one  of  the  dyes  that  gave 
doubtful  results,  is  readily  recognised  in  other  ways.  Caramel  has 
practically  no  dyeing  effect  on  silk,  and  whilst  this  is  true  also  of 
chrysoidine  and  amidoazobenzene,  the  latter  are  readily  recognised  in 
other  ways.  In  the  tests  with  sulphuric  acid,  the  results  obtained  with 
caramel  are  very  distinct.  The  general  conclusion  is,  that  the  amylic 
alcohol  method  is  not  likely  to  lead  to  any  confusion  between  coal-tar 
colours  and  caramel.  C.  H.  B. 

Reagent  for  Detecting  Albumin  and  Peptones  in  the  Urine. 
By  A.  Jaworowsky  (L'Orosi,  1896,  19,  379). — A  reagent  composed  of 
ammonium  molybdate  (1  part)  and  tartaric  acid  (4  parts)  dissolved  in 
water  (40  parts),  when  added  to  slightly  acid  urine,  gives  a  whitish 
precipitate  in  presence  of  albumin  or  peptones,  which,  in  the  former 
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case,  is  not  dissolved  by  heat,  but  in  the  latter  dissolves  on  heating, 
and  separates  again  on  cooling.  Most  alkaloids  are  precipitated  by  this 
reagent ;  if  these  are  present,  citric  acid  should  be  substituted  for  the 
tartaric  acid  used  in  its  preparation,  and  the  urine  submitted  to  a 
preliminary  treatment.  This  consists  in  adding  excess  of  sodium  car- 
bonate, filtering,  evaporating  to  one  third,  again  filtering,  extracting 
with  amylic  alcohol,  and  neutralising  with  citric  acid.  W.  J.  P. 

Estimation  of  Gluten  in  Flour.  By  Balland  {J.  Pharm.,  1896, 
[6],  4,  250 — 251). — When  flours  containing  the  same  percentage  of 
nitrogen  are  treated  by  the  usual  method,  they  may  yield  different 
amounts  of  gluten.  This  depends  on  the  sifting  and  also  on  the  mill- 
ing process — that  is,  on  the  amount  of  bran  which  they  contain.  The 
estimation  of  gluten,  therefore,  whilst  supplying  a  precise  method 
for  determining  the  quality  of  a  flour,  is  inadequate  for  determining 
the  amount  of  nitrogenous  substances  present,  or,  in  other  words,  for 
determining  its  nutritive  value.  J.  J.  S. 

Detection  of  Tussah  in  Silk  Fabrics.  By  F.  Filsinger  {Chem. 
Zeit.,  1896,  20,  324). — After  explaining  the  difficulty  of  a  microscopic 
investigation,  the  author  calls  attention  to  the  fact  that,  whilst  real  silk 
is  readily  soluble  in  hydrochloric  acid,  strong  zinc  chloride  or  an  alkaline 
solution  of  copper-glycerol,  tussah  silk  is  scarcely  affected  by  these 
solvents. 

Another  peculiarity  is  that,  whilst  silk  is  not  readily  combustible, 
tussah  silk  takes  fire  much  more  readily  without  emitting  the  un- 
pleasant odour  of  burning  silk.  L.  de  K. 

Estimation  of  Lipase.  By  Maurice  Hanriot  and  L.  Camus 
{Compt.  rend.,  1897,  124,  235— 237).— See  this  vol.,  ii,  273. 
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Spectro-chemistry  of  Nitrogen.  V.  By  Julius  W.  Bruhl  {Zeit. 
physikaL  Cheni.,  1897,  22,  373— 409).— The  author  adds  to  those 
already  published,  a  large  number  of  observations  on  the  refraction 
and  dispersion  of  nitrogen  compounds.  The  solids  were  examined  in 
solution,  the  solvents  employed  being  ethylic  alcohol,  acetone,  ethylic 
acetate,  benzene,  a-bromonaphthalene,  ethylic  ether,  and  carbon  bisul- 
phide. The  sources  and  the  methods  of  purification  of  the  compounds 
are  given,  and  the  results  obtained  are  shown  in  the  accompanying 
table,  (1)  being  the  molecular  refraction  for  the  sodium  line,  and 
(2)  the  dispersion  J/y — Ma,  calculated  according  to  the  Lorenz 
formula. 


Compound. 


Hydrogen  nitrate  

Hydrazine    | 

Methylnitramine    | 

Isocyanogen  tetrabromide  ' 

as.  -Dimethylliydrazine j 

Dimethylni tramine   ' 

Forniodimethylamide   

Chloroformodimethylamide    

Methy  lethylnitramine 

Thiophen 

Ethylic  sulphide    

Imidoethj'lic  ether 

Acetodimethylamide | 

tert.-Butylamine    j 

Pyrazine   i 

Pyridazine   I 

Dimethylfurazan ! 

Ethylic  methylnitrocarbaminate  ...| 

Butylnitramine I 

sec.-Butylnitramine I 

Methylbutylamine 

Imidopropyl  ethyl  ether ! 

Diethylic  imido-carbonate | 

Methylpyrazine  j 

Methylethylfurazan  ! 

as.-Methylbutylhy drazine  

Nitropiperidine ' 

Methylbutylnitramine 

Isobutylmethylnitramine    

Nitrosoethylurethane  ' 

Metabromonitrobenzene 

Propylpropj-lideneamine : 

Methylic  butyl  carbamate    ' 

Methy  lie  isobutylcarbamate , 

Methylic  sec.-butylcarbaraate  ' 

Ethylic  dimethyloxamate  | 

Propylglyoxalidine    ' 

Dimethylketazine : 

Methylic  butylnitrocarbamate j 

Methylic  sec. -butylnitrocarbamate; 
Methylic  isobutylnitrocarbamate...| 

Ethylic  butylnitrocarbamate 

Ethylic  sec.-butylnitrocarbamate...' 

Ethylic  isobutylnitrocarbamate I 

Hexylnitrauiiue ! 

Triformalmethylamine j 

Furylimidoethyl  ether 

Ethylic  butylcarbamate  \ 

Ethylic  sec. -butylcarbamate I 

Ethylic  isobutylcarbamate 

y-Coniceine 


10-003 
8-867 
1679 
50-42 
18-68 
21-65 
19-86 
24-88 
25-82 
24-33 
28-51 
24-35 
24-23 
24-20 
22-64 
22-15 
23-98 
32-26 
30-57 
30-48 
28-76 
28-76 
30-53 
27-14 
28-57 
32-50 
32-93 
35-05 
35-14 
36-33 
40-45 
32-44 
34-85 
34-89 
34-80 
35-70 
33-42 
35-98 
41-39 
41-38 
41-38 
46-08 
46-08 
46-07 
39-79 
38-72 
37-46 
39-53 
39-56 
39-52 


0-338 

0-266 

0-76 

2-76 

0-60 

0-95 

0-65 

0-77 

1-07 

1-08 

0-8S 

0-64 

0-74 

0-64 

1-15 

0-99 

0-66 

1-13 

1-13 

1-10 

0-76 

0-75 

0-77 

1-35 

0-77 

0-92 

1-26 

1-30 

1-31 

2-36 
0-93 
0-90 
0-90 
0-SS 
1-06 
1-06 
1-41 
1-35 
1-34 
1-34 
1-45 
1-45 
1-47 
1-34 
1-16 
1-71 
0-99 
0-99 
1-00 
1-06 


Compound. 


Isocaproimidoethyl  ether    

Quinoxaline 

Benzylmethylnitramine  

Methyl  ethyl  ketazine  

Methylmethenylphenyleneamidine 

Isoquinoline 

Ethylic  hexylcarbaraate  

Toluquinoxaline , 

Triformalethy  lamine 

Orthotoluqulnoline   

Metatoluquinoline 

Paratoluquinoline , 

y-Methylquinoline , 

a-Methylisoquinoline    , 

Kairoline , 

Isoamylideneamine    , 

Ethylethenylphenyleneamidine    .., 
Propylpropenylphenyleueamidine . 

Triformalpropylamine , 

Benzylamine  acetoacetate 


42-20 
40-45 
45-28 
45-26 
40-09 
41-43 
48-84 
45-31 
52-44 
46-62 
46-77 
46-88 
46-11 
46-03 
48-02 
51-39 
49-66 
59-07 
66-30 
66-62 


Solutiojis. 


Isocyanogen  tetrabromide 

Nitrourethane 

Pyrazine   \ 

Methylglyoxalidine   

Diethylic  chlorimidocarbonato 

Diethylic  bromimidocarbonate : 

Nitrobenzene  I 

/3-Phenylhydroxylamine  [ 

Tetramethylethylene  nitroso- 

chloride 

Phenylaitramiue    

Parabromophenylnitramine   I 

Orthonitrophenylnitramine    

Metariitrophenylnitramine 

Paran  itrophenylnitramine 

Paranitrodiazobenzene  methyl  ether 

Paranitrobenzylnitramine  

a-Paranitrobenzylnitramine(-N-)- 

methy  ether 

^-Pa^anitrobenzylnitramine(-0-)- 

methy  ether 

Paranit  roben  zj'lisoni  tramine 

methyl  ether   

a-Benzylamine  acetoacetate  

/3-Benzylamine  acetoacetate  ! 

a-Dibenzyluitrosohydroxylamine  ...  I 
/3-Dibenzylnitrosohydroxylamine  ... ' 
Benzj-laminoethylic  cinnamato I 


50-82 
27-80 
22-49 
21-43 
35-88 
38-40 
30-01 
32-48 
(Hy) 
38-33 
37-95 
46-71 
44-04 
44-87 
47-36 
47-76 
48-39 

53-09 

63-99 

53-52 
67-90 
67-78 
70-77 
71-02 
87-52 


1-05 
3-03 
2-11 
1-63 
2-16 
2-65 
1-22 
3-44 
1-50 
2-98 
3-02 
3-03 
2-88 
2-85 
2-58 
1-42 
2-52 
2-86 
1-80 
4-05 


2-91 
1-03 
1-16 
0-84 
1-01 
1-29 
1-17 
1-72 


-87 


3-26 
3-41 


2-88- 
4-37 
4-37 

3-54 
5-91 


L.  M.  J. 
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Apparatus  for  Examining  the  Spectra  of  Gases.  By  Marcellin 
P.  E.  Berthelot  {Compt.  rend.,  1897,  124,  525— 528).— The  author 
describes  an  apparatus  for  facilitating  the  examination  of  the  spectra 
of  gases  under  atmospheric  pressure.  Although  inferior  to  the  ordinary 
Plucker  tubes  as  regards  definition  of  the  lines,  the  simplicity  of  con- 
struction and  ease  of  manipulation  make  it  possible  to  include  an  exami- 
nation of  the  spectrum  in  the  ordinary  qualitative  analysis  of  a  gas. 
The  apparatus  consists  of  a  straight  glass  tube,  1 0  to  1 2  cm.  long  and  7 
to  15  mm.  broad,  closed  at  one  end,  into  which  a  platinum  wire  is  fused. 
A  second  and  much  narrower  tube  is  bent  in  the  form  of  a  Y,  and  has 
a  platinum  wire  running  through  its  whole  length,  and  projecting  at 
both  ends.  At  one  end,  which  serves  as  one  of  the  poles  for  the 
electric  discharge,  the  glass  is  fused  round  the  wire ;  the  other  end  can 
.  be  connected  with  the  coil.  The  sealed  limb  of  the  second  tube  is  fitted 
into  the  first  tube  by  means  of  a  cork,  in  such  a  way  that  it  can  slide 
up  and  down,  so  that  the  distance  between  the  two  platinum  wires  can 
be  adjusted.  A  short  capillary  tube  must  also  pass  through  the  cork, 
or  there  must  be  a  notch  in  its  side  to  allow  for  the  expansion  due  to 
the  sparks.  The  straight  tube  is  filled  with  mercury,  placed  in  a  small 
mercury  trough,  and  a  small  quantity  of  the  gas  to  be  examined  is 
passed  into  it.  The  bent  tube  is  now  slipped  up  into  it,  and  the  cork 
fitted  into  its  place.  A  condensed  or  uncondensed  spark  is  passed 
between  the  platinum  wires,  the  distance  between  them  being  adjusted 
to  give  the  best  result.  The  discharge  should  be  frequently  interrupted, 
and  a  condensed  spark  should  be  avoided  if  possible.  C.  H.  B. 

Unknown  Lines  observed  in  the  Spectra  of  certain  Minerals. 
By  J.  Norman  Lockyer  {Proc.  Roy.  Soc,  1896,  60,  133— 140).— Photo- 
graphs of  the  spectra,  at  atmospheric  pressure,  of  the  following  gases, 
which  from  experience  are  likely  to  be  associated  with  those  given  off 

■  by  minerals,  have  been  obtained,  and  the  lines  tabulated  :  — Nitrogen, 
', oxygen,  chlorine,  carbonic  anhydride,  coal  gas,  sulphuric  anhydride, 
phosphoretted  hydrogen,  and  argon.  The  lines  of  mercury,  potassium, 
and  platinum  have  also  been  photographed,  the  latter  because  they 
are  always  present  in  the  spectra,  for  the  reason  that  the  spark  is 
-passed  through  platinum  poles,  whilst  the  lines  of  mercury  and 
potassium  frequently  occur,  according  as  the  gases  are  collected  over 
mercury  or  potash. 

A  list  of  the  lines  obtained  for  the  gas  from  eliasite  is  given,  after 
eliminating  the  lines  due  to  the  old  gases.  The  wave-lengths  of 
several  of  the  former  lines  approach  very  near  those  of  the  latter. 

Attempts  have  been  made  to  concentrate  the  eliasite  gas,   but  the 
quantity  is  so  small,  and   so  largely  admixed  with  helium  and  argon 
that  a  new  research  with  larger  amounts  of  material  is  essential. 
-A  complete  list  of  the  unknown  lines  so  far  noticed  in  other  minerals 

.  ds.  also  given,  together  with  the  facts  as  to  whether  or  not  lines  nearly 

'-.  ^coincident  in  position  have  been  observed  in  any  celestial  body. 

■>.;'"!  :•  A.  W.  C. 

Spectrum  of  Cyanogen  as  Produced  and  Modified  by  Spark 
Discharges.  By  W.  Noel  Hartley  {Proc.  Roy.  Soc,  1896,  60, 
216 — 221). — The  chief  evidence  of  the  existence  of  a  cyanogen  spectrum 
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is  that  this  substance  is  actually  synthesised  in  the  arc  when  nitrogen  is 
present ;  that  without  nitrogen  elementary  carbon  does  not  yield  the 
same  spectrum  ;  that  cyanogen  gas  burns  with  a  flame  of  which  the 
banded  spectrum  is  known  as  that  of  cyanogen  by  reason  of  the  fore- 
going facts ;  and,  lastly,  that  when  a  condensed  spark  is  passed  between 
electrodes  of  gold  in  an  atmosphere  of  cyanogen,  the  same  spectrum 
can  be  photographed. 

Facts  are  recorded  which  lend  support  to  the  view  that  the  flame  of 
burning  cyanogen  ought  to  exhibit  the  spectrum  of  carbon. 

The  author  considers  that  the  facts  derived  solely  from  observations 
on  the  arc  are  insufficient  to  establish  the  existence  of  a  definite 
cyanogen  spectrum.  Moreover,  it  has  been  shown  that  lines  somewhat 
resembling  the  edges  of  the  cyanogen  bands  are  seen  when  graphite 
poles  are  moistened  with  water  and  the  spark  passed  through  air ;  if 
the  water  contains  the  chlorides  of  ammonium,  calcium,  or  zinc,  the 
lines  are  intensified  and  develop  into  bands  which  become  stronger 
with  concentration  of  the  solution ;  the  explanation  of  this  is  that 
the  only  mineral  acid  free  from  ammonia  is  freshly  made  sulphurous 
acid.  Salts  of  calcium  or  zinc  prepared  from  ordinary  mineral  acids 
always  contain  ammonium  salts  ;  hence,  if  the  bands  said  to  be  cyanogen 
bands  are  due  to  the  nitrogen  of  the  ammonia,  the  spectrum  of  the 
graphite  poles  will  exhibit  bands  more  strongly,  as  the  solution  used 
is  more  concentrated. 

That  the  bands  and  lines  are  really  due  to  cyanogen  and  not  to 
elementary  carbon  is  proved  by  the  following  facts. 

The  lines  belonging  to  the  edges  of  the  bands  in  the  spectra  of  a 
flame  of  cyanogen  were  found  to  coincide  exactly  with  those  photo- 
graphed from  a  potassium  cyanide  solution,  when  the  spark  was  passed 
in  an  atmosphere  of  carbonic  anhydride  or  cyanogen  ;  or  when  the 
spark  was  passed  between  gold  electrodes  in  cyanogen  gas. 

The  cyanogen  spectrum  in  the  flame  of  burning  cyanogen  is  accounted 
for  because  there  is  excess  of  the  gas  present  and  the  temperature  of 
the  flame  is  exceedingly  high,  but  the  gas  within  it  is  not  in  contact 
with  a  solid  substance,  hence  immediate  decomposition  does  not  occur, 
and  the  gaseous  compound  is  only  heated  to  incandescence.  ^ 

A.  W.  0. 

Birotation  of  Glucose.  By  Heinrich  Trey  (Zeit.  jihysikal  Chem., 
1897,  22,  424 — 463). — The  author  had  previously  investigated  the 
effect  of  acids  on  the  birotation  of  aqueous  and  alcoholic  solutions  of 
glucose  and  glucose  anhydride  (Abstr.,  1896,  ii,  139),  and  the  observa- 
tions are  here  extended  to  the  effect  of  various  salts  and  of  other 
solvents.  Sodium  sulphate  and  acetate,  potassium  nitrate  and  iodide, 
ammonium  chloride  and  thiocyanate,  barium  chloride,  magnesium 
sulphate  and  chloride,  aluminium  chloride,  lead  acetate,  mercuric 
chloride,  and  cadmium  iodide  all  caused  in  ]S'/20  solutions  an  accelera- 
tion of  the  retrogression,  that  due  to  the  magnesium  salts  being  most 
marked.  Sodium  chloride  alone  of  all  the  salts  examined  has  a 
retarding  influence  (compare  Ij^iY^j  Abstr.,  1895,  i,  586).  In  methylic 
alcohol  solution,  cadmium  iodide  produced  a  marked  increase,  and 
potassium  iodide  a  slight  increase  of  velocity,  the  final  value  being 
only  slightly  different  from  that  of  a  pure  alcoholic  solution.     By 

22—2 
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increasing  the  concentration  of  the  salts,  however,  the  acceleration 
can  be  changed  to  a  retardation.  The  effect  of  alkaline  solutions  was 
investigated,  and  with  sodium  hydroxide  the  ordinary  limit  of  about 
50°  is  almost  immediately  obtained,  but  the  value  does  not  remain 
constant,  as  it  further  diminishes  and  may  attain  zero  or  even  a  nega- 
tive value.  Sodium  carbonate  gives  a  constant  value  of  about  50°  very 
speedily,  whilst  ammonia  and  potassium  cyanide  cause  a  further 
decrease  below  this  value.  The  effect  here  appears  to  be  due  to  the 
presence  of  hydroxyl  ions,  for  the  measurement  of  which  the  author 
considers  the  reaction  very  convenient.  The  accelerative  effect  of 
sulphuric  acid  is  diminished  by  the  addition  of  sodium  sulphate,  that 
of  hydrochloric  acid,  however,  being  increased  by  the  addition  of 
sodium  chloride,  and  also  by  the  addition  of  alcohol.  Acetic  and 
propionic  acids  cause  a  decrease,  cacodylic  acid  an  increase,  of  velocity, 
and  neutral  compounds  such  as  cane-sugar  appear  to  have  a  slight 
retarding  effect.  Multirotation  also  occurs  in  acetone  solutions,  the 
behaviour  being  very  similar  to  that  of  solutions  in  methylic  and 
ethylic  alcohols.  Measurements  were  also  made  of  the  internal  friction 
of  aqueous  and  alcoholic  solutions  of  the  anhydride  and  hydrate,  the 
values  being  slightly  different  for  the  two  compounds.  L.  M.  J. 

Theory  of  Accumulators.  By  Karl  Elbs  {Zeit.  Elehtrochem., 
1896,  3,  70). — The  source  of  the  electromotive  force  of  a  secondary 
battery  is  to  be  found,  according  to  Le  Blanc,  in  the  change  of  quadri- 
valent into  bivalent  lead  ions ;  whereas,  Liebenoff  and  Lob  assume  the 

presence  of  the  ion  PbOg  in  the  solution,  which,  on  abandoning  its 
charge,  is  deposited  as  lead  peroxide.  The  author  is  led,  by  his  obser- 
vations on  the  electrolysis  of  solutions  of  the  acetates,  to  support  the 
first  view.  The  acetates  are  divided  into  three  groups  :  (1)  Those 
yielding,  at  the  anode,  mainly  ethane  and  carbonic  anhydride  ;  (2)  those 
yielding  mainly  oxygen  ;  (3)  those  from  which  no  gas  is  evolved.  Group 
(1)  includes  the  acetates  of  metals  of  constant  valency  ;  group  (2)  con- 
tains the  acetates  of  metals  which  are  bi-  or  trivalent,  and  whose 
higher  oxide  yields  less  stable  salts  than  the  lower ;  group  (3)  con- 
tains metals  of  valency  between  two  and  four  which  form  compara- 
tively stable  peroxides.  In  the  last  two  groups,  it  is  supposed  that 
the  CHg'COg  group  liberated  at  the  anode  combines  with  the  salt  in 
the  solution  to  form  the  acetate  of  the  higher  oxide.  These  salts  are 
readily  decomposed  by  water ;  cobalt  triacetate,  for  example,  would  give 
cobalt  acetate,  acetic  acid,  and  oxygen,  whilst  lead  tetracetate  yields 
acetic  acid  and  lead  peroxide.  From  this  point  of  view,  the  formation 
of  lead  peroxide  in  an  accumulator  is  preceded  by  the  formation  of  the 
salt,  Pb(S04)2,  containing  quadrivalent  lead.  T.  E. 

Theory  of  Accumulators.  By  Walther  Lob  {Zeit.  Elektrochem., 
1896,  3,  100). — According  to  the  views  put  forward  by  Elbs  (preceding 
abstract)  equivalent  quantities  of  lead  and  lead  peroxide  should  separate 
at  the  electrodes  when  a  solution  of  lead  acetate  is  electrolysed.  The 
author's  experiments  show  that  this  is  not  in  general  the  case ;  by 
using  a  large  anode,  the  greater  part  of  the  lead  may  be  deposited  as 
peroxide.  To  explain  this  anomaly,  Elbs  supposes  that  lead  tetracetate 
diffuses  from  the  anode  to  the  cathode,  and  there  dissolves  the  lead. 
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The  author  rejects  this  explanation,  becaruse  if  lead  tetractate  were 
distributed  through  the  whole  solution,  lead  peroxide  should  not 
separate  only  at  the  anode.  [Even  if  lead  tetracetate  acted  in  the  way- 
supposed  by  Elbs,  equivalent  quantities  of  lead  and  lead  peroxide 
would  be  found,  only  they  would  not  be  equivalent  to  the  quantity  of 
electricity  passed  through  the  cell. — Abstractor]. 

The  author  thinks  that  the  phenomena  are  most  readily  explained  by 

supposing  that  the  solution  contains  the  ion  PbOg,  which  need  be  present 
only  in  very  small  quantity,  and  which  may  be  produced  by  the  hydro- 
lytic  decomposition  of  the  lead  salt.  T.  E. 

Action  of  Hydrochloric  Acid  on  Metallic  Sodium  at  Low 
Temperatures.  By  Ernst  Dorn  and  B.  Yollmer  (Ann.  Phys. 
Chem.,  1897,  [ii],  60,  468— 477).— Pictet's  observation  that  hydro- 
chloric acid  is  without  action  on  metallic  sodium  at  -  80°,  led  the 
authors  to  a  further  examination  of  the  behaviour  of  hydrochloric  acid 
at  low  temperatures.  The  acid  used  had  a  specific  gravity  of  1  '1211  at 
18°,  and  therefore  contained  24*3  per  cent.  HCl.  The  electrical  conduc- 
tivity of  this  acid  was  found  to  decrease  with  falling  temperature  until, 
at  -82*2°,  the  conductivity  was  only  about  ^\th  of  that  at  18°  ;  the 
conductivity  curve  is  given  by  the  following  equation:  v=  10~^[5065'0 
-f  95-753^ +  0-2706^2  _o.o02084«^].  The  decrease  in  conductivity 
appears  to  be  mainly  due  to  the  increase  in  viscocity,  as  the  viscosity 
at  -80°  is  found  to  be  about  55  times  greater  than  that  at  18°.  The 
density  of  the  solution  was  measured  at  -  16°,  and  found  to  be  1'137 
and  again  at  -78*4°,  when  the  value  1*174  was  obtained.  The 
E.M.F.  of  the  combination  Na  |  HCl  |  Pt  is  3*018  volts,  at  -  80°,  the 
solution  pressure  of  sodium  is,  therefore,  still  very  considerable  at  -  80°. 
This  suggests  that  the  chemical  action  of  sodium  on  hydrochloric  acid 
does  not  entirely  cease,  but  is  merely  retarded  at  the  above  tempera- 
ture. Examination  of  the  solution  showed  that,  as  a  matter  of  fact, 
sodium  chloride  is  produced  in  appreciable  quantity,  and  that  action 
is  retarded,  but  not  completely  stopped.  H.  C. 

Specific  Gravity  and  Electrical  Conductivity  of  Normal 
Solutions  of  Sodium  and  Potassium  Hydroxides,  and  of  Hydro- 
chloric, Sulphuric,  Nitric,  and  Oxalic  Acids.  By  E.  -H.  Loomis 
{Ann.  Phys.  Chem.,  1897,  [ii],  60,  547— 551).— The  following  table 
contains  the  specific  gravities  and  the  electrical  conductivities  in 
mercury  units  of  the  solutions  examined  : 

Sp.  gr.  1874\  ^xlO^at  18°. 

NaOH    1-0418  145 

KOH 1-0481  170 

HCl    1-0165  279 

HNOg l-0'324  2785 

JH2SO4  1-0306  183 

\0^^f>^ 1-0199  55 

H.  C. 

Electrolytic  Conductivity  of  Solid  Substances.  By  Carl 
Fritsch  {Ann.  Phys.  Chem.,  1897,  [ii],  60,  300— 313).— The  author 
has  determined  the  conductivity  of  a  number  of  solid  substances,  taken 
either  in   the  form  of  precipitates  or  compressed  plates,  and  further 
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examined  the  effect  which  the  addition  of  small  quantities  of  a  foreign 
solid  has  on  the  conductivity  of  the  pure  solid  under  examination. 
The  effect  of  the  addition  of  small  quantities  of  a  second  salt  to  that 
which  is  under  examination  is  in  nearly  all  cases  to  largely  increase 
the  electrolytic  conductivity  of  the  latter  ;  this  would  appear  to  be 
best  explained  by  assuming  the  formation  of  a  solid  solution,  in  which 
the  solvent,  lead  chloride,  for  example,  causes  ionisation  of  the  dissolved 
salt,  say  potassium  chloride.  It  is  not  impossible  that  the  conduc- 
tivity of  the  solid  salts  themselves  is  caused  by  the  presence  of  traces 
of  impurities,  but  this  point  would  require  specially  investigating  in 
each  case.  The  conductivity  increases  rapidly  with  rising  temperature, 
but  the  changes  in  the  temperature  coefficients  are  much  smaller  than 
those  in  the  conductivities  themselves.  H.  C. 

The  Number  of  Ions  in  some  Ammonia  Cobalt  Compounds. 
By  Emil  Petersen  {Zeit  physikal  Chem.,  1897,  22,  410—423).— 
Werner  and  Miolati,  in  their  determinations  of  the  ions  in  ammoniacal 
cobalt  compounds  (this  vol.,  ii,  100),  took  into  account  only  the  mole- 
cular conductivity,  whereas  observations  on  the  osmotic  pressure  are 
also  necessary.  The  author  has  therefore  determined  both  freezing 
point  depression  and  molecular  conductivity  at  0°  and  various  concen- 
trations. From  the  molecular  depression,  by  division  by  18-7,  the 
Yan't  Hoff  coefficient,  i,  is  obtained,  and  hence  the  number  of  ions,  k, 
can  be  calculated  from  the  equation  i=l  +  {k-\)a  where  a  is  the  degree 
of  dissociation.  Dinitrotriamminocobalt  chloride  is  thus  found  to  form 
three  ions,  the  nitrite,  however,  being  undissociated,  the  latter  result 
being  in  agreement  with  Werner's  views.  Dinitrotetramminocobalt 
nitrate  forms  four  ions,  a  similar  result  being  obtained  for  dichlorote- 
tramminocobalt  chloride  and  nitrate,  dibromethylenediamminocobalt 
nitrate,  dichlorethylenediamminocobalt  chloride  and  nitrate,  and  for 
the  chloronitrotetramminocobalt  chloride ;  the  dichlorethylenediam- 
minocobalt  bromide  differing  from  the  other  praseo-salts  by  only  form- 
ing three  ions.  The  author  does  not  consider,  however,  that  these 
results,  which  indicate  only  the  number,  justify  speculations  on  the 
nature  of  the  ions.  L.  M.  J. 

Measurement  of  Great  Electrolytic  Resistances  with  a  Con- 
stant Current.  By  R.  Malmstrom  {Zeit.  physikal.  Chem.,  1897,  22, 
331  — 335).— The  method  suggested  by  Wilderman  (Abstr.,  1894,  ii, 
375)  for  the  determination  of  electrolytic  resistance  is  open  to  several 
practical  objections,  notably  the  difficulty  of  obtaining  a  sufficiently 
high  constant  electromotic  force.  The  author  has,  therefore,  examined 
the  method  suggested  by  Nernst  (Abstr.,  1894,  ii,  437)  and  finds  for 
resistances  of  1000  ohms  and  upwards  it  is  accurate  and  convenient, 
and  preferable  to  either  the  ordinary  Kohlrausch  method  or  to  that 
adopted  by  Wilderman.  L.  M.  J. 

Colours  Produced  by  the  Cathode  Discharge  in  some  Salts. 
By  EuGExN  Goldstein  {Ann.  Phys.  Chem.,  1897,  [ii],  60,  491—499).— 
In  a  former  paper  (Abstr.,  1895,  ii,  150),  the  author  recorded  certain 
remarkable  colour  changes  which  salts  undergo  when  under  the 
influence  of  the  cathode  discharge.  These  changes  were  regarded  as 
fairly  permanent  if  the  salt  was  preserved  in  a  vacuum,  but  a  further 
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series  of  observations  have  been  made  on  this  point.  From  these  it 
appears  that  the  coloured  salt  loses  its  colour  again  in  a  short  time 
under  the  influence  of  light,  but  that  in  the  dark  it  can  be  preserved 
for  an  indefinite  time  without  undergoing  change.  The  change  under 
the  influence  of  light  is  so  marked  and  rapid  that  these  coloured  salts 
must  be  regarded  as  some  of  the  most  sensitive  compounds  known. 
The  action  of  light  is  hastened  and  assisted  by  that  of  heat. 

H.  C. 

Electrical  Anomaly  and   Chemical   Constitution.     By  Paul 

Drude  (Ann.  Phys.  Chem.,  1897,  [ii],  60,  500— 509).— Certain  liquids 
are  found  to  possess  an  anomalous  absorption  for  rapid  electrical 
vibrations  and  an  anomalous  dispersion  of  their  electrical  indices  of 
refraction  (ratio  of  the  wave-length  of  the  vibration  in  air  to  that  in 
the  compound  under  investigation).  This  anomalous  absorption 
appears  to  be  intimately  connected  with  chemical  constitution,  for  the 
hydrocarbons,  the  ethers,  the  ketones,  and  aldehydes  behave  normally, 
but  alcohols  and  acids,  and  generally  compounds  containing  the 
hydroxyl  group,  possess  an  anomalous  absorption.  The  diiferences  are 
so  marked  that  in  many  cases  this  property  w^ould  probably  be  of 
service  in  settling  vexed  questions  of  constitution.  An  examination 
of  ethylic  acetoacetate,  for  example,  shows  that,  as  this  compound 
possesses  a  normal  behaviour,  it  cannot  be  regarded  as  containing  the 
hydroxyl  group.  Ethylic  aceto-oxalate,  on  the  other  hand,  appears  from 
the  results  obtained  to  contain  hydroxyl.  An  exception  to  the  above 
rule  appears  in  the  case  of  water,  the  behaviour  of  which  is  perfectly 
normal.  Where  an  anomalous  behaviour  is  noticed  for  the  liquid,  this 
appears  to  be  maintained  also  by  the  compound  in  the  solid  state. 

H.  C. 

Chemical  Action  of  Electrical  Oscillations.  By  Alexander  de 
Hemptinne  {Zeit.physihal.  Chem.,  1897,22,  360 — 372). — The  apparatus 
employed  for  the  production  of  the  oscillations  was  similar  to  that  of 
Lecher  {Ann.  Phys.  CJiem.,  1890,  [  ii  ],  41,  850),  and  allowed  of  the  ready 
alteration  of  the  wave-length.  A  Wimshurst  machine  driven  at  con- 
stant speed  by  a  motor  was  employed  in  most  cases,  but  where  greater 
tension  was  required,  a  Tesla  transformer  was  used.  Researches  with 
ammonia  at  pressures  of  5  mm.,  15  mm.,  and  50  mm.  showed  that  the 
velocity  of  decomposition  decreases  with  increasing  pressure,  and  a 
maximum  was  obtained  in  each  case  some  time  after  the  commence- 
ment of  the  decomposition,  after  which  it  decreased,  indicating  a  final 
equilibrium.  The  velocity  is  also  markedly  influenced  by  the  energy 
of  the  discharge.  The  percentage  of  ammonia  finally  decomposed  varies 
with  the  pressure,  being  about  50  per  cent,  at  49  mm.  and  95  per  cent. 
at  20  mm.,  but  the  values  do  not  agree  with  the  expression  j^g^  =  kp^p^y 
which  should  theoretically  obtain  in  the  case  of  a  heat  dissociation.  The 
decomposition  is  further  lowered  by  the  addition  of  nitrogen  or  hydro- 
gen, the  latter  having,  as  expected,  the  greater  effect,  but  the  quanti- 
tative results  are  not  in  accord  with  theoretical  deductions.  Under  the 
influence  of  electrical  oscillations,  nitrogen  and  hydrogen  combine  to 
the  extent  of  3  or  4  per  cent.,  the  final  quantity  being  apparently 
almost  independent  of  the  pressure.  In  all  these  cases,  no  action  occurs 
unless  the  tube   containing  the  gas   becomes  luminous ;  and  it  was 


304  ABSTRACTS   OF   CHEMICAL   PAPERS. 

observed  that  one  tube  may  screen  another,  so  that  if  two  tubes  at 
slightly  different  pressures  be  placed  between  the  plates  and  the  dis- 
charge adjusted  so  that  only  one  tube  lightens,  a  slight  increase  of 
pressure  in  this  tube  causes  it  to  become  dark,  and  the  second  tube  to 
lighten  and  be  decomposed.  Carbon  bisulphide  is  also  decomposed,  the 
velocity  being  well  represented  by  the  equation  dxjdt  =  k{a  -  x).  Some 
thick  liquids,  such  as  glycerol,  exhibit  an  increase  of  vapour  pressure 
when  exposed  to  the  action  of  the  oscillations,  a  similar  effect  occur- 
ring with  oxalic  acid,  whilst  calcium  chloride  appears  to  be  entirely 
unaffected.  L.  M.  J. 

The  Melting  Points  of  some  Organic  Compounds.  By  Bernhard 
VON  Schneider  {Zeit.  ;%sa'«^.  Chem.,  1897,  22,  225— 236).— The 
author  adds  a  large  number  of  melting  point  determinations  to  those 
previously  published  (Abstr.,  1896,  ii,  290).  The  values  for  anisoil 
and  phenetoil  were  obtained  as  -  37*8°  and  -  33*5°,  although  Haase 
states  that  they  become  gelatinous  at  —  75°,  and  the  author  further 
considers  several  of  Haase's  determinations  to  be  too  low,  probably 
owing  to  the  use  of  a  capillary  tube.  Henry's  law  regarding  the  rise 
and  fall  of  the  melting  points  of  the  ethereal  salts  of  the  oxalic  series 
was  found  to  hold  for  both  methylic  and  ethylic  salts,  a  similar  rela- 
tionship obtaining  in  the  case  of  the  chloro-  and  bromo-derivatives  of 
acetic  acid  and  the  corresponding  amides,  as  well  as  for  the  chloro- 
derivatives  of  benzene  and  toluene.  Dewar  (Roy.  Inst.,  Jan.,  1894), 
classes  turpentine,  ethylic  nitrate,  and  quinoline  among  compounds 
which  form  glassy  masses,  but  the  author  found  they  solidified  as  crystal- 
line masses  at  the  temperatures  -  65°,  -  112°,  and  -  19*5°  respectively. 
He,  however,  finds,  like  Dewar,  that  some  compounds  solidify  to  glassy 
masses.  The  author  further  verifies  Petersen's  conclusion,  that  chloro- 
compounds  have  a  lower  melting  point  than  bromo-compounds,  and 
these  lower  than  the  iodo-compounds ;  also  that  the  chlorides  melt  at 
lower  temperatures  than  the  corresponding  cyanides.  The  determinations 
are  as  follows  : — diethylic  oxalate,  -41°;  ethylenic  dichloride,  —36°; 
ethylenic  chlorobromide,  -  16*6°;  ethylenic  chloriodide,  -  15'6°;  chloro- 
benzene,  -45°,  bromobenzene,  -  30*5°,  iodobenzene,  -28*5°;  ben- 
zonitrile,  -12'9°;  diethylaniline,  -38-8°;  paraphenetidine,  -l-2-4°; 
orthonitrotoluene,  -  14*8°;  anisoil,  -  37"8°,  ethylthiocarbimide,  -5*9°; 
chlorpicrin,     -69*2°;    ethylic    salicylate,     -fl'3°;    ethylic    chloride, 

-142-5°;  ethylic  bromide,    -125-5°;  ethylic  iodide,    -118°;  ethyli- 
denic     chloride,     -101*5°;     ethylic    nitrate,     -112°;     propionitrile, 

-103-5°;   diethylic  malonate,   -49-8°;  diethylic   succinate,    -20-8°; 
benzylic    cyanide,    —24-6°;    methylic    salicylate,     -8*3°;    phenetoil, 

-  33-5° ;  butyric  acid,  -  7-9°*;  propionic  acid,  -  22°  ;  benzylic  chloride, 
-43-2°,    benzylidenic    chloride,     -16-1°;    benzotrichloride,     -21*2°; 

phenylthiocarbimide,     -21°;      orthanisidine,     +5  2°;      acetonitrile, 

—  44-4°.     A  few  compounds  changed  to  glassy  masses  at  below  -  80°. 

Determination  of  Freezing  Points.  By  J.  A.  Harker  {Proc. 
Roy.  Soc,  1896,  60,  154—156). — The  methods  at  present  in  use  for 
the  determination  of  the  freezing  point  are  unsatisfactory,  and  cannot 
be  depended  on  to  more  than  0-001°  to  0-002°.  The  author  describes 
a  method,  consisting  essentially  of  cooling  the  liquid  to  slightly  below 
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its  freezing  point,  dropping  in  a  crystal  of  the  solid,  and  observing  the 
temperature  with  the  aid  of  a  modified  platinum  thermometer.  By 
this  means  more  consistent  results,  agreeing  to  within  one  or  two  ten- 
thousandths  of  a  degree,  may  be  obtained.  A.  W.  C. 

Former  Determinations  of  Freezing  Points.  By  Louis  C.  de 
COPPET  {Zeit.  pkysikal  Chem.,  1897,  22,  239— 240).— The  author,  con- 
sidering his  determinations  of  freezing  points  (1871)  of  saturated 
solutions  to  be  comparatively  unknown,  republishes  the  numbers,  which 
are  given  below,  together  with  the  weight  of  anhydrous  salt  per  100 
parts  of  water:— KCl,    -ll-P,  24'6;    NaCl,    -21-8°,   29-6;  NH^Cl, 

-15-8°,  22-9;  SrCls,- 18-7°,— ;  BaCl^^- 2H2O,  -  7-8°,  25-1;  ZnS0^4- 
7H20,-6-5°,  37-3;  CuSO^  +  SH^O,  -1-6°,  13-5;  (NH,)2S04  -19-05°, 
62-2;   KgCrO^,    -11-3°,  57-7;  Na2S04  + 10H,O,    -1-2°,  40;  NagSO^ 

+  7H2O,  -3-5°,  14-5;  NagCOg  +  lOHgO,  -2-P,  5*3;  KNO3,  -2*85°, 
10-7  ;  NaNOg,  -  18-5°,  58-5  ;  NH.NOg,  -  17*3°,  70-0  ;  Ba(N03)2,  -  0-7°, 
4-5;  Sr(N03)2,  -5-7°,  32-4;  Pb(N03)2,   -2-7°,  35-2.  L.  M.  J. 

Freezing  Points  of  Dilute  Aqueous  Solutions.    III.   By  E.  H. 

LooMis  {Ann.  Phys.  Chem.,  1897,  [ii],  60,  523—546.  Compare  Abstr., 
1896,  ii,  352). — The  author  has  continued  his  researches  on  the  freezing 
points  of  dilute  aqueous  solutions,  and  in  the  results  here  brought  for- 
ward claims  an  accuracy  to  within  00005°.  Solutions  of  the  chloi^des 
of  lithium,  calcium,  and  strontium  give  molecular  depressions,  which 
at  first  decrease  with  rising  dilution,  and  after  attaining  a  minimum 
value  again  increase.  Stannic  chloride  in  the  most  dilute  solution 
examined  gives  a  molecular  reduction  of  126'1.  As  a  compound  con- 
taining five  ions  could  not  give,  even  on  complete  electrolytic  dis- 
sociation, a  greater  reduction  than  94*5,  the  author  concludes  that 
stannic  chloride  decomposes  in  aqueous  solution,  and  perhaps  forms 
SnClo  and  2HCI.  The  behaviour  of  phosphoric  acid,  which  gives  a 
molecular  reduction  of  28 '2  in  the  most  dilute  solution  examined,  is 
taken  as  indicating  that  this  compound  dissociates  into  the  ions 
H  and  H^PO^.  In  keeping  with  this,  it  appears  that  KHoPO^  also 
dissociates  into  the  two  ions  K  and  HoPO^,  but  the  behaviour  of 
Na^HPO^  is  best  explained  by  its  dissociation  into  the  three  ions,  Na,  Na, 
and  HPO4  ',  and  NagPO^  from  the  cryoscopic  results  must  be  regarded 
as  dissociated  into  four  ions.  Sodium  silicate,  Na2Si03,  like  stannic 
chloride,  gives  a  much  greater  molecular  depression  than  would  accord 
with  the  dissociation  hypothesis.  The  organic  acids,  acetic,  oxalic, 
succinic,  tartaric,  and  citric,  all  behave  as  electrolytes,  and  not  as  non- 
electrolytes.  Acetic  acid,  in  its  more  concentrated  solutions,  acts, 
however,  as  a  non-electrolyte,  the  molecular  depression  increasing 
regularly  with  the  concentration.  A  comparison  of  the  results  ob- 
tained with  the  values  deduced  from  the  Yan't  Hoff  and  Arrhenius 
theories  shows  that  there  is  a  complete  accordance  for  the  chlorides  of 
lithium  and  calcium.  A  satisfactory  agreement  is  obtained  with  acetic, 
tartaric,  and  citric  acids,  and  the  agreement  is  also  fair  in  the  case  of 
strontium  chloride.  On  the  other  hand,  the  values  for  HNO3,  KOH, 
and  NaOH  do  not  agree  with   those  demanded    by  the   dissociation 
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most  dilute  solutions.     The  differences  are,  curiously  enough,  less  for 
the  more  concentrated  solutions.  H.  C. 

Aniline  in  Cryoscopy.  By  G.  Ampola  and  C.  Rimatori  (Gazzetta, 
1897,  27,  i,  35 — 51). — The  authors  have  made  series  of  determinations 
of  the  depressions  of  the  freezing  point  of  aniline  by  bromobenzene, 
bromotoluene,  nitrobenzene,  chloroform,  bromoform,  ethylenic  bromide, 
benzene,  toluene,  paraxylene,  thiophen,  benzaldehyde,  ethylic  oxalate, 
pyridine,  piperidine,  dimethylaniline,  quinoline,  ortho-  and  para- 
toluidine,  coniine,  valeric  acid,  isobutyric  acid,  phenol,  cresol,  carvacrol, 
thymol,  methjlic  alcohol,  ethylic  alcohol,  caprylic  alcohol,  benzylic 
alcohol,  isobutyric  alcohol,  and  the  diethylic  ether  of  glycerol.  The 
molecular  depression  calculated  as  the  mean  from  those  cases  in  which 
the  behaviour  is  most  regular  is  58-67,  whilst  the  value  calculated  by 
Raoult's  rule  is  57*66. 

Aniline  differs  considerably  from  dimethylaniline  as  a  solvent  in 
cryoscopy  (compare  following  abstract)  in  that  its  behaviour  is  more 
like  that  of  acid  solvents  such  as  acetic  acid  ;  compounds  containing 
hydroxyl  give  molecular  depressions  in  aniline  which  do  not  appreci- 
ably differ  from  those  given  by  compounds  containing  no  hydroxyl. 
This  analogy  of  behaviour  also  extends  to  fairly  concentrated  solutions, 
excepting  in  the  case  of  aniline  solutions  of  methylic,  ethylic,  and 
isobutyric  alcohols,  when  greater  deviations  than  usual  from  the  law 
are  observed.  Ethylenic  bromide  and  benzaldehyde  behave  abnormally, 
owing  probably  to  their  combining  with  the  solvent.  W.  J.  P. 

Dimethylaniline  in  Cryoscopy.  By  G.  Ampola  and  C.  Eimatori 
{Gazzetta,  1897,  27,  i,  51 — 68). — The  authors  have  determined  the 
depressions  of  the  freezing  point  of  dimethylaniline  caused  by  benzene, 
toluene,  paraxylene,  thiophen,  bromotoluene,  chloroform,  bromoform, 
benzaldehyde,  nitrobenzene,  bromobenzene,  bromotoluene,  veratrol, 
ethylic  oxalate,  ethylenic  bromide,  methylic  alcohol,  isobutylic  alcohol, 
trimethylcarbinol,  benzylic  alcohol,  caprylic  alcohol,  the  diethylic  ether 
of  glycerol,  pyridine,  piperidine,  aniline,  quinoline,  orthotoluidine, 
formic  acid,  isobutyric  acid,  valeric  acid,  phenol,  paracresol,  thymol, 
and  carvacrol.  The  mean  molecular  depression  of  the  freezing  point  of 
dimethylaniline  calculated  from  the  most  suitable  of  the  above  deter- 
minations is  58,  whilst  that  calculated  by  Raoult's  rule  is  75-02. 

Most  substances  behave  fairly  regularly  in  dimethylaniline  solution, 
and  as  a  solvent  this  base  resembles  the  hydrocarbons  and  their  halogen 
derivatives.  The  molecular  depression  of  the  freezing  point  caused  by 
the  alcohols  is  nearly  normal  in  dilute  solutions  and  diminishes  rapidly 
as  the  concentration  increases,  being  only  7  in  a  25  per  cent,  solution  of 
methylic  alcohol  in  dimethylaniline.  Phenol  and  paracresol  give  low 
molecular  depressions,  which  diminish  as  the  concentration  increases 
although  not  so  rapidly  as  in  the  case  of  the  alcohols  ;  thymol,  car- 
vacrol, and  the  alkaloids  show  fairly  normal  behaviour.  Formic  acid 
behaves  much  like  methylic  alcohol,  and  the  acids  generally  behave 
more  regularly  as  their  molecular  weights  rise.  The  hydrocarbons, 
ethers,  and  aldehydes  give  molecular  depressions  greater  than  the 
normal  in  dilute  solution,  and  as  the  concentration  increases  the  mole- 
cular depressions  assume  less  than  the  normal  value.  W.  J.  P. 
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Calculation  of  Heats  of  Dissociation  and  Combination  Based 
on  a  Theory  of  Valency  and  Affinity.  By  Joachim  Sperber  {Zeit. 
anorg.  Chein.,  1897,  14,  164 — 171). — Upon  certain  speculations  with 
reference  to  valency  and  affinity,  the  author  bases  calculations  of  the 
heats  of  dissociation  and  combination  of  some  of  the  elements.  The 
heat  of  dissociation  of  chlorine  is  given  as  44  Cal.,  and  the  heat  of 
combination  of  hydrogen  with  chlorine  as  66  Cal.  The  heat  of  dis- 
sociation of  an  equivalent  of  oxygen  is  calculated  as  83*9  Cal.,  and  the 
heat  of  combination  of  an  equivalent  of  oxygen  with  hydrogen  as 
112-7  Cal.  H.  C. 

Change  of  Free  Energy  in  the  Formation  of  Insoluble 
Mercury  Compounds.  By  Stefan  Bugarszky  {Zeit.  anorg.  Chem.^ 
1897,  14,  145— 163).— By  measuring  the  E.M.F.  of  certain  cells,  in 
which  mercurous  salts  react  with  soluble  electrolytes  producing  insoluble 
mercurous  compounds,  the  author  determines  the  change  of  free  energy 
in  the  reactions.  This  is  compared  with  the  total  energy  change,  the 
results  obtained,  given  in  heat  units,  being  as  follows  : 

Reaction.  Total   energj'.  Free  euergy. 

HgCl  +  KBr    4010  cal.  2971  cal.. 

HgC2H302  +  KBr  12000    „  6906    „ 

HgCl  +  KI  (yellow  iodide) 9310   „  7134   „ 

HgCl  +  KI  (greenish-yellow  iodide) 9160    „  7127    „ 

HgC.^HgO^  +  KI 17275   „  9883   „ 

2HgCl  +  2KOH  -3280   „  7566    „ 

2HgC2H302  +  2KOH      13270   „  12138    „ 

Hg2S04  +  2KCl   23330   „  13940   „ 

2HgCl  +  2KSH  23550   „  41348   „ 

HgNOg  +  KCl 12160   „  6930    „ 

The  soluble  electrolytes  were  employed  in  centinormal  solution. 

H.  C. 
Absolute  Determination  of  the  Expansion  of  Water.  By 
Max  Thiesen,  Karl  Scheel,  and  H.  Diesselhorst  {Ann.  Phys.  Chem., 
1897,  [ii],  60,  340— 349).— The  principle  of  the  method  adopted  by 
Regnault  for  the  determination  of  the  expansion  of  mercury,  that  of 
measuring  the  heights  of  two  communicating  and  counterbalancing 
columns  of  the  liquid  maintained  at  different  temperatures,  was  adopted 
for  the  determination  of  the  expansion  of  water.  The  results  obtained 
for  the  densities  and  volumes  at  different  temperatures,  referred  to 
those  at  the  point  of  maximum  density,  were  as  follows : 
Temperature.  Density.  Volume. 

0°  0-9998679  1-0001321 

3-98  1-0000000  1-0000000 

10  0-9997272  1-0002728 

15  0-9991263  1-0008745 

20  0-9982298  1-0017733 

25  0-9970714         •  1-0029372 

30  0-9956732  1-0033456 

35  0-9940576  1-0059779 

40  0-9922417  1-0078190 

The  temperatures  are  those  of  the  hydrogen  thermometer.       H.  C. 
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Internal  Friction  of  Salt  Solutions  and  Mixtures.  By 
Aristides  Kanitz  {Zeit.  jyhysikal.  Cheni.,  1897,  22,  336 — 357). — The 
internal  friction  was  determined  in  the  case  of  a  large  number  of  salt 
solutions,  Ostwald's  form  of  apparatus  being  employed.  According  to 
Arrhenius,  the  effect  of  dilution  is  given  by  the  expression  Zr=^*  By, 
where  H  is  the  friction  of  the  mixture,  A  and  B  that  of  the  com- 
ponents, and  X  and  y  their  respective  volumes.  This  equation  is  first 
tested  for  a  number  of  single  salts,  namely,  solutions  of  ammonia, 
ammonium  chloride,  ammonium  nitrate,  ammonium  sulphate,  potassium 
hydroxide,  potassium  carbonate,  potassium  dichromate,  sodium 
hydroxide,  sodium  carbonate,  ferric  chloride,  and  dichloracetic  acid, 
the  concentration  varying  from  2N  to  ISJ'/8.  The  observed  and  calcu- 
lated values  agree  well  in  most  cases,  but  the  values  are  throughout 
little  removed  from  unity.  The  difference  between  the  friction  co- 
efficients of  the  hydroxide  and  chloride  is  much  less  in  the  case  of  the 
ammonium  than  of  the  potassium  salts,  a  result  attributed  to  the  slight 
dissociation  of  the  ammonium  hydroxide.  The  difference,  however,  in 
the  case  of  the  quaternary  amines  is  approximately  equal  to  that  of 
the  potassium  compounds.  In  the  amines,  the  friction  increases  with 
the  addition  of  methyl  or  ethyl  groups,  except  in  the  case  of  the 
change  from  the  trimethyl-  to  tetramethyl-ammonium  chloride.  A 
large  number  of  salt  solutions  were  also  examined  ;  Arrhenius' 
formula  giving  on  the  whole  results  in  accordance  with  the  observa- 
tions. In  some  cases,  differences  may  be  ascribed  to  dissociation 
changes  consequent  on  the  mixtures  of  the  solutions ;  in  others,  to  the 
formation  of  double  salts,  as  in  many  solutions  containing  mercuric 
chloride.  The  friction  in  the  case  of  ferric  chloride  is  very  great,  and 
is  probably  due  to  hydrolytic  decomposition  and  the  formation  of 
colloidal  solutions,  hence  by  the  additions  the  friction  is  considerably 
less  than  that  calculated.  Molecular  complexes  are  also  probably 
formed  in  the  case  of  mixtures  of  potassium  or  sodium  and  lead  nitrate, 
or  potassium  or  sodium  and  strontium  nitrates,  results  also  in  accord- 
ance with  previous  work  of  Le  Blanc  and  Noyes  (Abstr.,  1891, 
388).  L.  M.  J. 

The  Formation  and  Changes  of  Solids.  By  Wilhelm  Ostwald 
{Zeit.  physikal.  Chem.,  1897,22,  289 — 330). — The  author  first  considers 
the  solidification  of  overcooled  melted  solids  and  the  crystallisation  of 
supersaturated  solutions,  and  endeavours  to  determine  the  least  amount 
of  solid  which  can  bring  about  the  change.  Salol  (melting  point  39*5°) 
was  found  very  convenient  for  the  purpose,  as  it  may  be  kept  over- 
cooled  for  weeks,  although  a  hair,  or  filament  of  glass,  that  has  been 
drawn  lightly  across  a  crystal  can  effect  the  solidification  of  the  liquid. 
The  hair  or  glass  may,  however,  be  "  sterilised  "  by  drawing  a  few  times 
between  the  fingers,  or  more  certainly  by  heating  to  40°.  By  well  mixing 
the  salol  with  nine  times  its  weight  of  an  inactive  compound,  such  as 
quartz  powder,  and  repeating  this  process,  the  solid  may  be  "  diluted  " 
to  any  desired  extent,  and  it  was  found  that,  if  freshly  prepared,  this 
dilution  has  to  be  done  six  times  before  the  solid  loses  its  specific 
power  ;  but  on  standing  for  two  days  the  D.4  was  also  found  incapable 
of  effecting  the  solidification,  that  is,  had  lost  the  properties  of  solid 
salol.     This  may  be  due  to  the   salol  no  longer  being  present  in  the 
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solid  state,  but  in  the  gaseous  form  condensed  upon  the  surface  of  the 
diluting  solid,  and  analogous  results  were  obtained  in  other  cases.  The 
author  gives  to  the  above  form  of  instability,  where  the  change  to 
solid  can  only  be  caused  by  the  presence  of  the  solid  itself,  the  name 
of  "  metastabile,"  the  term  labile  being  applied  to  those  cases  where 
other  causes  may  effect  the  solidification,  as  in  the  case  of  most 
liquids  cooled  much  below  the  melting  point.  The  general  law  is 
stated  that,  during  a  transition  from  a  particular  state  to  one  of 
greater  stability,  the  change  is  not  necessarily  to  the  most  stable  but 
to  the  nearest.  This  law  is  illustrated  by  a  large  number  of  examples, 
such  as  the  solidification  of  melted  sulphur  to  the  monoclinic  and  not 
the  rhombic  form,  the  changes  of  mercuric  iodide,  the  formation  of 
liquid  drops  of  benzoic  and  other  acids  when  precipitated  by  mineral 
acids,  the  production  of  potassium  chloride  and  hypochlorite  by  the 
action  of  chlorine  on  potassium  hydroxide,  &c.  The  crystallisation  of 
a  supersaturated  solution  of  sodium  chlorate  is  more  fully  examined, 
and  it  is  found  that  moisture  or  an  unsaturated  solution  lowered  the 
activity  of  the  diluted  crystals  ;  but  this  was  not  the  case  with  a 
saturated  or  supersaturated  solution.  A  method  of  observation 
analogous  to  the  'culture'  method  of  bacteriology  is  descri]3ed,  by 
which  the  limiting  quantity  of  salt  capable  of  effecting  the  solidifica- 
tion was  obtained  as  0*6  x  10"^^.  Similar  work  with  alums,  sodium 
potassium  tartrate,  borax,  and  barium  chloride  is  recorded,  the  necessary 
dilution  of  the  solid  and  the  time  elapsing  before  crystallisation  being 
found  to  vary  greatly.  The  capability  of  effecting  crystallisation  is, 
the  author  considers,  a  most  convenient  and  certain  test  for  iso- 
morphism ;  thus,  overcooled  melted  metachloronitrobenzene  solidifies 
on  the  addition  of  metabromonitrobenzene,  but  not  on  the  addition  of 
either  the  parachloro-  or  parabromo-compound.  L.  M.  J. 

Inflammability  of  Explosive  Mixtures  of  Gases.  By  Fried- 
rich  EmcH{Monatsh.,  1897,  18,  6 — 26). — When  the  mixture  of  hydro- 
gen and  oxygen  obtained  by  the  electrolysis  of  water  is  exploded,  a  small 
residue  always  escapes  combustion ;  this  probably  existed  as  a  layer 
coating  the  walls  of  the  vessel,  by  which  it  was  so  far  cooled  that  the 
explosion  was  no  longer  propagated  in  it.  In  order  to  obtain  an 
approximate  estimation  of  the  thickness  of  this  layer,  electrodes  were 
constructed  consisting  of  pointed  aluminium  (or  platinum)  wires  of 
1  mm.  diameter  enclosed  in  glass  capillary  tubes,  the  ends  of  which 
were  ground  flat  so  that  the  terminal  points  of  the  wires  lay  in  the 
centre  of  the  plane  glass  surfaces  thus  produced.  These  electrodes 
were  placed  opposite  each  other,  and  so  as  to  penetrate  vertically  the 
walls  of  a  horizontal  thick  glass  tube  ;  the  lower  electrode  was  cemented 
in  the  wall,  the  upper  could  be  moved  up  and  down  through  a  stuflBng- 
box  by  means  of  a  micrometer  screw.  The  horizontal  tube  having 
been  filled  with  the  gaseous  mixture,  the  upper  electrode  was  made  to 
touch  the  lower  one  ;  it  was  then  screwed  back  a  little  at  a  time,  and 
at  each  resting-place  a  spark  was  passed.  At  first,  the  very  short 
sparks  obtained  were  unable  to  bring  about  an  explosion  of  the  gas  ; 
as  soon  as  an  explosion  occurred,  the  distance  apart  of  the  electrodes 
was  noted,  and  this  was  taken  as  the  length  of  the  shortest  spark  that 
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would  produce  an  explosion  of  the  mixture  in  question.  With  elec- 
trodes of  55  mm.  diameter,  this  length  was  0*22  mm.  in  a  mixture 
of  2  vols,  of  hydrogen  with  1  vol.  of  oxygen  under  normal  conditions ; 
and  since  the  distance  apart  of  the  two  flat  surfaces  of  the  electrodes 
was  small  in  comparison  with  the  dimensions  of  the  surfaces,  this 
distance  may  be  taken  as  the  thickness  of  the  layer  in  which  the  ex- 
plosion can  only  just  propagate  itself.  This  distance  is  independent 
of  the  metal  of  the  electrode  ;  with  electrodes  of  smaller  diameter 
(2-0  mm.),  it  is  found  to  be  slightly  less,  but  a  diameter  of  2*7  mm. 
suffices  to  give  the  same  result  as  one  of  5*5  mm. 

The  more  easily  inflammable  a  gaseous  mixture  is,  the  shorter  will 
be  the  spark  that  is  just  able  to  explode  it.  Defining  inflamma- 
bility in  this  way  as  inversely  proportional  to  the  minimum  length  of 
spark  necessary  for  explosion,  it  is  found  that,  with  mixtures  of  hydrogen 
and  oxygen  in  the  proportions  of  2 : 1  and  1:1  by  volume,  and 
under  pressures  varying  from  730  mm.  to  156  mm.,  the  inflamma- 
bility is  nearly  proportional  to  the  pressure,  but  increases  rather 
more  rapidly.  The  effect  of  temperature  is  small ;  an  increase 
from  the  ordinary  temperature  to  380°  only  increases  the  inflammability 
by  ith. 

It  is  found  that  dilution  of  the  electrolytic  mixture  of  hydrogen  and 
oxygen  (2:1  by  volume)  with  oxygen  actually  increases  the  inflamma- 
bility, the  maximum  inflammability  being  attained  when  the  gases  are 
present  in  equal  proportions  by  volume.  Dilution  with  hydrogen, 
nitrogen,  or  carbonic  anhydride  at  first  occasions  a  slight  increase  of 
inflammability,  and  finally  a  decrease,  comparison  being  made  with 
pure  electrolytic  gas  under  a  pressure  equal  to  its  partial  pressure 
in  the  diluted  sample.  C.  F.  B. 

AflS.nity  Constants  and  Constitution  of  Organic  Acids.  By 
BoHDAN  SzYSZKOWSKi  {Zeit.  jjhysikal  Chem.,  1897,22,  173— 188).— The 
first  series  of  acids  investigated  were  chiefly  derivatives  of  hydracrylic 
acid,  the  molecular  conductivity  and  affinity  constants  being  deter- 
mined at  25°.  In  compounds  containing  secondary  hydroxyl,  the  sub- 
stitution of  an  alkyl  group  for  hydrogen  causes  in  general  a  decrease  of 
the  affinity  constant,  whilst  the  introduction  of  phenyl  gives  rise  to  a 
very  marked  increase.  In  acids  containing  tertiary  hydroxyl,  dis- 
placement of  the  hydrogen  by  hydrocarbon  radicles  always  causes  a 
slight  increase,  so  that  the  effect  of  substitution  by  one  and  the  same 
substituent  is  not  dependent  on  its  electrochemical  character  only. 
The  constants  of  the  secondary  compounds  are  also  throughout  con- 
siderably less  than  those  of  the  corresponding  tertiary  compounds. 
The  affinity  constants  of  unsaturated  acids  are  considerably  greater 
than  those  of  the  corresponding  saturated  acids,  whilst  the  passage  to 
the  acetylenic  compound  is  marked  by  a  still  further  increase.  As  the 
constant  also  increases  with  approach  of  the  electronegative  groups,  the 
author  considers  it  probable  that  doubly-linked  carbon  atoms  are 
nearer  together  than  singly-linked  atoms,  whilst  the  triple  linking 
indicates  still  greater  proximity,  the  great  instability  of  the  latter 
compounds  being  due  to  this  fact  and  the  electrical  repulsion  of  the 
atoms.     The  methyl  group  is  also  considered  to  be  more  electronegative 
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than  hydrogen,  and  iso-radicles  are  more  electronegative  than  those 
with  normal  structure.  L.  M.  J. 

Velocity  of  the  Reaction  between  Ferrous  Chloride,  Potas- 
sium Chlorate,  and  Hydrogen  Chloride.  By  Arthur  A.  Noyes 
and  R.  S.  Wason  {Zeit.  johysikal.  Chem.,  1897,  22,  210— 221).— The  re- 
action between  ferrous  sulphate  and  potassium  chlorate  in  the  presence 
of  excess  of  sulphuric  acid  was  found  by  Hood  (Abstr.,  1886,  301)  to 
be  of  the  second  order,  the  velocity  being  proportional  to  the  product 
of  the  concentrations  of  the  two  salts,  the  acid  exerting  an  accelerative 
influence,  the  velocity  increasing  more  rapidly  than  the  acid  concen- 
tration. The  authors  have  studied  the  simpler  case  of  the  chlorides, 
and  determined  the  velocity  of  reaction  for  several  different  sets  of  ex- 
periments, the  velocity  being  calculated  for  both  second  order  and 
third  order  reactions.  Although  with  excess  of  acid  the  equation  for 
a  reaction  of  the  second  order  apparently  gives  a  satisfactory  constant, 
yet  the  reaction  is  seen  to  be  of  the  third  order,  this  constant  only  vary- 
ing irregularly  from  157  to  184  through  the  whole  set  of  experiments, 
whereas  the  second  order  constant  increased  regularly  from  343  to 
2130,  whilst  the  acid  concentration  increased  from  n/10  to  n/2.  The 
actual  course  of  the  reaction,  however,  is  not  evident,  as  apparently 
more  than  three  molecules  of  the  compounds  interact.  The  effect  of 
temperature  was  investigated  by  means  of  a  series  of  researches  at  0°, 

10°,  20°,  30°,  40°,  and  50°,  and  the  equation  log  Ay^2  =  ^(^1-^2)/^! ^2 
was]  found  to  give  a  constant  value  for  A  ;  this  result  accords  with 
Yan't  Hoff's  expression  cZ  log  ^/cZ^  =  J /7^ -I- ^  when  i)  =  0,  which  ob- 
tains in  many  other  reactions  (Abstr.,  1889,  1044,  1103). 

L.  M.  J. 

Velocity  of  Formation  and  Decomposition  of  Ethereal  Salts. 
By  Osc.  Knoblauch  {Zeit.  physikal  Chem.,  1897,  22,  268—276).— 
The  reaction  C.H^-OH-HCHg-COOH  ^  CH3-COOC2H5-f-H20  was  in- 
vestigated in  order  to  determine  whether  the  velocity  of  decomposition 
of  the  ethereal  salt  obtained  by  a  direct  determination  was  actually 
equal  to  that  deduced  by  calculation  from  the  interaction  of  the 
alcohol  and  acid.  By  the  *  direct '  action,  the  ratio  of  the  direct  and 
inverse  velocities  was  found  to  be  2'81,  and  from  the  'inverse'  action 
the  ratio  2*67  was  obtained,  the  mean  value  2  74  being  afterwards 
used  in  the  calculations.  By  this  means,  the  value  1*01  x  10~^  was  ob- 
tained for  the  inverse  (decomposition)  velocity  by  calculation  from  the 
'direct'  reaction,  and  the  value  0*99  x  10~^  was  obtained  from  the 
measurement  of  the  velocity  of  decomposition,  the  agreement  being 
well  within  the  experimental  limits.  L.  M.  J. 

Chemical  Proportions.  By  F.  Wald  {Zeit.  physikal.  Chem.,  1897, 
22,  253 — 267). — ^The  author  gives  an  account  and  explanation  of  the 
generally  accepted  laws  of  the  atomic  theory,  and  endeavours  to  prove 
that  in  compounds  derived  by  the  interaction  of  others  the  law  of  mul- 
tiple proportions  must  hold,  or  as  he  finally  states  it :  "  If  in  a  series  of 
chemical  compounds  containing  one  common  constituent  we  take  such 
quantities  that  this  constituent   is  present  in   equal  quantity  in  all. 
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then  the  quantities  of  any  other  constituent  which  occur  in  different 
members  of  the  series  have  a  rational  greatest  common  measure." 

L.  M.  J. 


Inorganic   Chemistry. 


A  Convenient  Method  for  Purifying  Water.  By  Harry  0. 
Jones  and  E.  Mackay  [Zeit.  'physikal.  Chem.,  1897,  22,  237—238). — 
To  obtain  water  suitable  for  physico-chemical  measurements,  the 
authors  add  some  potassium  permanganate  and  sulphuric  acid  to  ordinary 
distilled  water,  and  distil  from  a  large  flask.  The  vapour  is  passed 
into  a  retort  sloping  upwards,  and  containing  distilled  water,  with 
potassium  permanganate  and  sodium  hydroxide ;  the  end  of  the  neck 
is  packed  with  glass  wool,  and  fitted  with  a  receiver  passing  to  a 
block  tin  condenser.  No  corks  are  employed,  all  packing  being  made 
with  asbestos,  and  the  glass  wool  is  washed  with  hydrochloric 
acid,  and  heated  in  a  stream  of  hydrogen.  The  first  portion  of  the 
distillate  is  neglected,  as  it  contains  small  quantities  of  ammonia,  and 
large  quantities  can  then  be  readily  obtained  with  a  conductivity  of 
about  1-5— 2-0  x  10-«.  L.  M.  J. 

Pluoroxyiodates.  By  Rudolph  F.  Weinland  and  0.  Lauenstein 
{Ber.,  1897,  30,  866— 869).— By  the  actionof  a  40  percent,  solution  of 
hydrofluoric  acid  on  iodates  of  the  alkali  metals  and  of  ammonium,  an 
oxygen  atom  is  replaced  by  fluorine,  the  resulting  difluoroxyiodates 
being  well-defined  crystalline  substances.  Potassium  dijluoroxyiodate, 
KIO2FI2,  forms  large,  colourless  prisms,  which  in  the  dry  condition 
are  tolerably  stable,  but  when  exposed  to  moist  air  readily  split  up 
into  the  iodate  and  hydrofluoric  acid.  When  heated,  the  difluoroxy- 
iodate  first  melts  and  then  decomposes,  iodine  and  oxygen  being  evolved. 
Calcium  chloride  gives  a  precipitate  of  calcium  fluoride,  with  a  dilute 
aqueous  solution  of  the  salt. 

Ammonium  dijluoroxyiodate,  NH^IOgFlg,  has  the  same  crystalline 
form  as  the  potassium  salt,  and  behaves  similarly  to  it,  except  when 
heated.     Sodium  dijluoroxyiodate  forms  thin,  hexagonal  plates. 

Contrary  to  the  observation  of  Ditte,  the  authors  find  that  iodic  acid 
is  without  action  on  hydrofluoric  acid,  even  when  heated,  the  iodic  acid 
being  always  recovered  unchanged.  Other  fluoroxyiodates  are  being 
investigated.  J.  F.  T. 

Conditions  of  the  Direct  Combination  of  Hydrogen  and 
Sulphur.  By  H.  P^labon  {Compt.  rend.,  1897,  124,  686— 688).— At 
440°,  the  direct  combination  of  hydrogen  and  sulphur  is  limited  by  the 
reverse  reaction,  and  between  215°  and  350°  it  is  also  limited,  but  not 
by  the  reverse  reaction,  since  hydrogen  sulphide  is  not  decomposed  by 
heat  between  these  limits  of  temperature.  Experiments  have  there- 
fore been  made  with  a  view  to  ascertain  the  conditions  of  direct  com- 
bination at  temperatures  below  440°.  When  hydrogen  and  sulphur 
are  heated  in  sealed  tubes  which  are  opened  after  being  allowed  to  cool, 
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the  final  composition  of  the  gaseous  mixture  depends  on  the  mass  of 
sulphur  employed,  and  the  proportion  of  hydrogen  sulphide  is  higher 
the  higher  the  proportion  of  sulphur.  The  composition  of  the  gaseous 
mixture  in  the  cooled  tube  corresponds  the  more  nearly  with  that  of 
the  gaseous  mixture  at  the  temperature  of  the  experiment,  the  smaller 
the  mass  of  the  sulphur.  When  the  proportion  of  the  sulphur  is  low, 
but  yet  in  excess,  combination  takes  place  more  quickly  the  higher  the 
temperature,  and  the  maximum  quantity  of  hydrogen  sulphide  that  can 
be  formed  increases  very  regularly  with  the  temperature.  Experiments 
with  larger  masses  of  sulphur  show  that  the  quantity  of  hydrogen 
sulphide  dissolved  by  the  fused  sulphur  increases  with  the  temperature. 
When  the  hydrogen  is  mixed  with  nitrogen,  the  maximum  quantity  of 
hydrogen  sulphide  formed  is  less  than  with  pure  hydrogen  for  the  same 
time  of  heating,  but,  other  conditions  being  the  same,  the  difference  is 
smaller  the  higher  the  temperature  (compare  this  vol.,  ii,  207). 

C.  H.  B. 

Sulphury!  Chloride.  By  Bronislaw  Pawlewski  {Ber.,  1897,  30, 
765 — 767). — Owing  to  the  literature  of  the  subject  being  somewhat 
confused,  the  author  considered  it  necessary  to  reinvestigate  the  proper- 
ties of  this  compound.  It  boils  (pressure  =  760  mm.)  at  69*1 — 69*2°,  and 
has  a  sp.  gr.  =  1-66738,  at  4720°  ;  its  refractive  index  R„  =  35-92,  and 
its  critical  temperature  after  the  first  heating  lies  between  217 — 252", 
depending  on  the  quantity  of  liquid  in  the  tube.  The  dissociation  of 
the  compound  begins  at  160°,  and  at  240 — 250°  the  vapour  density  is 
no  longer  normal.  J.  F.  T. 

The  Freezing  Point  of  Dilute  Sulphuric  Acid.  By  Wilhelm 
HiLLMAYR  {MoncUsh.,  1897,  18,  27— 33).— The  following  results  were 
obtained : 

^TuttcM     ""'-}     l-«^     3-00      4-01      5-13      6-02      8-02. 

Freezing  point         ...- 078°- 1-16°- 1-65°- 2-05°  -  2-55°- 3-61°. 

These  results  agree  well  with  those  of  Pfaundler  and  Schnegg  {Sitz- 
ungsher.  KaiserL  Ahad.  Wiss.,  1875,  71),  and  differ  from  those  of  Pictet 
(Abstr.,  1895,  ii,  106),  who  found  values  for  the  freezing  point 
above  0°.  C.  F.  B. 

Sodium  Thioselenide.  By  Carl  Messinger  (Ber.,  1897,  30, 
805 — 806). — When  selenium  is  boiled  with  aqueous  sodium  hydro- 
sulphide  in  a  current  of  hydrogen,  it  yields  a  solution  from  which 
alcohol  precipitates  sodium  thioselenide,  NagSSeg  +  5II2O,  as  a  mass  of 
dark  red  scales  ;  the  salt  is  hygroscopic  and  rapidly  decomposes  in  the 
air,  sodium  sulphide  and  selenium  being  formed.  A.  H. 

Nitrogen  Sulphide.  By  Americo  Andreocci  {Zeit.  anorg.  Chem., 
1897, 14,  246 — 250). — The  author  has  commenced  an  examination  of  the 
chlorides  of  nitrogen  sulphide  with  the  object  of  elucidating  the  con- 
stitution of  nitrogen  sulphide.  The  nitrogen  sulphide  is  prepared  by 
the  method  described  by  Fordos  Gelis  {Annalen,  1851,  80,  260),  and 
melts  at  178 — 179°.  The  determinations  of  the  molecular  weight  by 
[the   boiling   point   method,    using   as    solvents    benzene  and   carbon 

VOL.  LXXII.  ii,  23 


314  ABSTRACTS   OF   CHEMICAL   PAPERS. 

tetrachloride,  agree  with  the  formula  N^S^,  and  confirm  the  determina- 
tions of  Clever  and  Muthmann. 

The  yellow  nitrogen  sulphide  chloride,  N^S^CI^,  is  obtained  by  treat- 
ing nitrogen  sulphide  suspended  in  carbon  tetrachloride  with  chlorine. 
The  chloride  is  stable  when  preserved  under  carbon  tetrachloride,  and 
crystallises  without  decomposition  from  hot,  dry  benzene.  Determina- 
tions of  the  molecular  weight  by  the  cryoscopic  method,  using  benzene 
as  solvent,  agree  with  the  formula  N^S^Cl^.  When  the  benzene  solu- 
tion is  treated  with  water,  it  decomposes,  and  yields  sulphurous 
anhydride  and  nitrogen  chloride.  When,  however,  it  is  treated 
directly  with  such  a  quantity  of  water  that  no  appreciable  rise  in 
temperature  takes  place,  it  also  yields  an  insoluble  powder  which  con- 
tains nitrogen  sulphide.  When  warmed,  it  yields  the  red  chloride  and 
other  compounds  ;  by  the  action  of  cold  ammonia,  it  is  reconverted 
into  nitrogen  sulphide,  and  is  decomposed  by  absolute  methylic  and 
ethylic  alcohols  and  phenol.  When  treated  with  dry  hydrogen  chloride 
in  benzene  solution,  it  yields  a  bright  yellow  compound  which  is  only 
slowly  decomposed  by  cold  water,  but  immediately  by  lukewarm  water. 

E.  C.  R. 

Seleno-arsenates.  By  Carl  Messinger  {£er.,  1 897,  30,  797—805). 
— The  author  has  prepared  a  number  of  salts  intermediate  between 
sodium  arsenate,  thioarsenate  and  selenarsenate  by  the  action  of  the 
sodium  compounds  of  sulphur,  selenium,  and  oxygen  on  the  selenosul- 
phides  of  arsenic  and  in  other  similar  ways.  NagAsOgSSe-f-  lOHgO  is 
prepared  by  the  action  of  aqueous  soda  on  arsenic  triselenobisulphide, 
and  crystallises  in  white,  matted  needles  which  decompose  in  the  air. 
Acids  cause  the  precipitation  of  sulphur  and  selenium  from  its  solution. 
When  arsenic  diselenotrisulphide  is  dissolved  in  aqueous  soda,  the  salt 
Nag  AsgSeSgO^  +  2OH2O  is  produced  in  colourless,  radiatiug  needles  which 
are  tolerably  stable  in  dry  air.  The  mother  liquor  from  this  salt  con- 
tains a  salt,  NagAs^SgScgOg  +  2OH2O,  which  crystallises  in  colourless 
needles.  The  salt  Na(5As2SYSe  + I6H2O  is  formed  when  arsenic  di- 
selenotrisulphide is  treated  with  aqueous  sodium  hydrosulphide ;  the 
yellow  prisms  are  stable  in  dry  air,  and  acids  precipitate  arsenic  trisul- 
phide  and  sulphur  from  its  solution.  The  salt  Nag AsSgSe  +  SHgO  is 
produced  when  arsenic  triselenodisulphide  is  treated  with  aqueous 
sodium  hydrosulphide,  and  crystallises  in  well  developed  prisms ; 
acids  precipitate  arsenic  diselenotrisulphide  from  its  solution.  The 
salt  Na3AsS2Se2 -t- 9H2O  is  formed  when  arsenic  triselenide  (1  mol.)  is 
fused  with  selenium  (1  atom)  and  sulphur  (1  atom)  and  the  whole  dis- 
solved in  sodium  hydrosulphide  ;  it  crystallises  in  reddish-yellow  prisms, 
and  is  decomposed  in  solution  by  dilute  acids  with  evolution  of 
hydrogen  selenide  and  sulphide,  whilst  sulphur,  selenium,  and  the  tri- 
selenide and  trisulphide  of  arsenic  are  deposited. 

The  salt  Na^ AsSScg  +  dli^O  is  formed  together  with  sodium  mono- 
selenothioarsenate  when  arsenic  triselenide  is  dissolved  in  a  mixture 
of  sodium  thioselenide  and  sulphide ;  it  crystallises  in  red,  hygroscopic 
prisms,  and  is  decomposed  by  aqueous  acids  with  evolution  of  hydrogen 
selenide  and  sulphide  and  precipitation  of  arsenic  trisulphide  and 
selenium.  The  salt  Naj^AsgSgSeoOg  4- 36H2O,  obtained  by  dissolving 
arsenious  oxide,  sulphur,  and  selenium  in  aqueous  soda,  crystallises  in 
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large,  white  prisms  and  is  decomposed  by  aqueous  acids  with  precipita- 
tion of  sulphur  and  selenium,  whilst  a  sulphoxy-salt  remains  in 
solution.  The  mother  liquor  from  this  salt  contains  the  salt 
NagAs^SgSeOg  +  24H2O,  which  closely  resembles  the  foregoing?.  The 
salt  NagAs^Sr^Seo-f  I6H0O  is  obtained  in  brownish-yellow  prisms  by 
boiling  sodium  diselenothioarsenate,  NagAsSgSeg,  with  sodium  hydro- 
sulphide,  2  molecules  of  the  latter  being  necessary  to  replace  a  single 
atom  of  selenium  by  sulphur.  It  appears  from  a  comparison  of  the 
solubilities  of  these  salts  that  an  arsenate  is  more  soluble  the  greater 
the  molecular  weight  of  the  acid  residue  contained  in  it.  A.  H. 

Conversion  of  Diamond  into  Graphite  in  a  Crookes'  Tube. 
By  Henri  Moissan  {Comj^t.  rend.,  1897,  124,  653—655). — Diamonds 
which  had  been  subjected  to  molecular  bombardment  in  a  Crookes'  tube 
were  completely  blackened  on  the  surface,  and  after  prolonged  treatment 
with  nitric  acid  and  potassium  chlorate  yielded  graphitic  oxide,  which, 
when  heated,  changed  into  pyrographitic  acid.  The  graphite  was  very 
slowly  oxidised,  and  in  this  respect  behaved  like  graphite  formed  at  a 
high  temperature.  After  four  treatments  with  the  oxidising  mixture, 
the  diamonds  were  still  covered  with  a  maroon-brown  film  of  finely- 
divided  carbon. 

Since  diamond  is  not  converted  into  graphite  in  the  oxyhydrogen 
blow-pipe,  it  is  clear  that  the  molecular  bombardment  must  produce  a 
temperature  which  exceeds  2000°.  The  behaviour  of  the  graphite,  in 
fact,  indicates  that  it  has  been  formed  at  a  temperature  similar  to  that 
of  the  electric  arc,  or  about  3600°.  C.  H.  B. 

Helium  and  Argon.  III.  Experiments  which  show  the  In- 
activity of  these  Elements.  By  William  Kamsay  and  J.  Norman 
Collie  {Proc.  Roy.  Soc,  1896,  60,  53 — 56). — The  paper  contains  a 
record  of  a  number  of  experiments  made  to  test  the  possibility  of 
forming  compounds  of  helium  and  argon. 

On  maintaining  an  electric  arc,  the  electrodes  of  which  were  thin  pencils 
of  gas  carbon,  for  several  hours  in  an  atmosphere  of  argon,  a  slow  ex- 
pansion took  place,  and  on  sparking  the  resulting  gas  with  oxygen, 
carbonic  anhydride  was  produced.  It  was  at  first  thought  that 
possibly  a  compound  of  argon  had  been  formed,  but  on  further 
examination  it  was  shown  that,  although  apparently  all  gas  had  been 
removed  from  the  carbon  electrodes  before  admitting  argon,  some 
carbonic  anhydride  still  remained  occluded  and  that  prolonged  heating 
had  expelled  this  gas  and  converted  it  into  the  monoxide. 

By  the  action  of  producer  gas  on  a  mixture  of  barium  carbonate  and 
carbon  at  the  temperature  of  the  electric  arc,  a  substance  rich  in 
barium  cyanide  is  obtained,  from  which  all  the  nitrogen  was  recovered 
by  Dumas'  process.  The  whole  of  the  nitrogen  disappeared  in  presence 
of  oxygen  and  soda,  leaving  no  residue,  thus  showing  that  no  argon 
had  entered  into  combination. 

A  mixture  of  argon  with  the  vapour  of  carbon  tetrachloride  was 
exposed  to  the  silent  electric  discharge  from  a  powerful  induction  coil. 
Here  again,  although  a  considerable  amount  of  other  chlorides  of 
carbon  was  produced,  argon  did  not  enter  into  the  reaction,  but  was 
recovered  without  loss  of  volume. 

23—2 
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In  experimenting  with  helium,  the  gas  was  circulated  over  the 
reagent  at  a  bright  red  heat,  and  observations  made  of  any  alteration 
in  volume  or  any  marked  change  in  the  reagent  employed.  In  no  case  was 
there  any  reason  to  suspect  that  helium  had  entered  into  combination. 

The  following  is  a  list  of  substances  tried: — sodium,  silicon,  beryllium, 
ziuc,  cadmium,  boron,  yttrium,  thallium,  titanium,  thorium,  tin,  lead, 
phosphorus,  arsenic,  antimony,  bismuth,  sulphur,  selenium,  uranium, 
chlorine,  cobalt,  platinum,  mixtures  of  soda-lime  and  potassium  nitrate 
and  soda-lime  and  sulphur,  and  benzene. 

It  is  pointed  out  that  any  compound  of  helium  capable  of  existence 
will  probably  be  endothermic,  and  the  two  methods  of  producing  such 
a  compound,  namely,  exposure  to  a  high  temperature  and  the  influence 
of  the  silent  electric  discharge,  have  been  tried  in  vain.  It  is  therefore 
to  be  concluded  that  helium  and  argon  are  incapable  of  forming  com- 
pounds. A.  W.  0. 

Amount  of  Argon  and  Helium  contained  in  the  Gas  from 
the  Bath  Springs.  By  Lord  Rayleigh  {Proc.  Roy.  Soc,  1896,  60, 
56 — 57). — The  refractivity  found  for  the  residue  from  the  gas  of  the 
Bath  springs  after  removal  of  all  gases  known  until  recently,  was  found 
to  be  0  896  referred  to  air.  The  proportional  amount  of  helium  is, 
therefore,  8  per  cent.,  or  1*2  parts  per  thousand  of  the  original  volume. 

A.  W.  C. 

Drying  and  Deliquescence  of  Certain  Salts.  By  F.  W.  Smither 
{Amer.  Chem.  J.,  1897,  19,  227.  Compare  Hake,  Proc,  1896,  12,  33).— 
Tabulated  records  of  the  relative  power  possessed  by  certain  inorganic 
salts  of  absorbing  and  retaining  moisture  are  given.  From  these  it 
would  appear  that  lithium  chloride,  which  is  extremely  hygi'oscopic  at 
ordinary  temperatures,  is  soon  rendered  anhydrous  when  heated  in  a 
steam  bath  at  97 — 98°.  Calcium  chloride,  under  similar  conditions, 
retains  less  than  IHgO  after  from  30 — 40  hours'  heating,  and  after- 
wards loses  and  regains  a  small  fraction  of  this  amount  repeatedly. 
Calcium  nitrate  behaves  in  much  the  same  way.  Both  the  chloride 
and  nitrate  of  magnesium  retain  IIT2O  obstinately,  and  then  lose 
water  and  acid  gradually,  some  magnesium  hydroxide  being  formed. 

When  the  same  salts  are  exposed  to  an  atmosphere  nearly  saturated 
with  moisture,  they  continue  to  absorb  water  most  conspicuously, 
lithium  chloride  taking  up  more  than  15  times  its  weight.  During 
the  exposure,  a  period  is  noticed  when  this  salt  ceases  to  absorb 
moisture,  and  the  others  lose  in  weight,  but  afterwards  an  increase  in 
weight  is  noticed  in  all  cases. 

The  author  concludes  that  these  salts  do  not  form  any  hydrates 
when  in  the  liquid  state  at  ordinary  temperature.  A.  W.  C. 

Micrographic  Study  of  some  Italian  Cements.  By  Lorenzo 
BuccA  and  Giuseppe  Oddo  {Gazzetta,  1896,  26,  ii,  549— 554).— The 
authors  have  examined  three  Italian  cements,  and  criticise  Le  Chatelier's 
conclusions.     (Compare  Oddo  and  Manzella,  Abstr.,  1896,  ii,  246.) 

W.  J.  P. 

Hydrates  of  Cadmium  Sulphate.  By  Franz  Mylius  and 
BoBERT  Funk  [Ber.,  1897,  30,  824— 833).— The  authors  confirm  Etard's 
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work  (Abstr.,  1888,  645)  on  the  solubility  of  ordinary  crystallised 
cadmium  sulphate,  SCdSO^  +  SH^O.  The  solubility  reaches  its  maxi- 
mum at  74°,  when  the  percentage  of  substance  dissolved  is  46*7  ;  from 
74°  to  100°,  the  solubility  rapidly  diminishes.  When  a  saturated  solu- 
tion of  cadmium  sulphate  is  slowly  evaporated  at  70°,  large  crystals  of 
the  ordinary  hydrate,  SCdSO^  +  8H^,0,  are  obtained,  but  if  evaporated 
at  80°,  a  microcrystalline  powder  is  deposited.  The  same  powder  is 
obtained  at  100°;  it  consists  of  the  hydrate  CdSO^  +  H.A  and  does 
not  lose  its  water  of  crystallisation  at  100°.  The  sudden  drop  in  the 
solubility  of  the  ordinary  hydrate  at  74°  is  no  doubt  due  to  its  con- 
version into  the  hydrate  CdSO^  +  HoO,  which,  at  the  ordinary  tempe- 
rature, slowly  combines  with  water  to  form  the  ordinary  hydrate. 

A  new  hydrate,  CdSO_^  +  7H^,0,  is  obtained  when  a  solution  of  cadmium 
sulphate,  saturated  at  74°,  is  suddenly  cooled  to  below  —  17° ;  on  raising 
the  temperature,  the  greater  part  of  the  mixture  melts,  but  a  small 
quantity  of  a  granular  precipitate  remains  behind ;  this  needs  to  be 
carefully  separated,  and  consists  of  the  hydrate  CdSO^  +  7H^0.  The 
moist  compound  appears  to  be  stable  at  temperatures  below  +  4° ;  at 
this  temperature,  however,  it  is  slowly  converted  into  the  ordinary 
hydrate.  The  solubility  of  the  new  hydrate  increases  slowly  from 
44-45  per  cent.  (CdSOJ  at  -  17°  to  48-7  per  cent.  (CdSO^)  at  -  4-5°. 

According  to  the  authors,  the  ordinary  hydrate  does  not  effloresce 
on  exposure  to  the  air  ;  they  have,  further,  been  unable  to  obtain  the 
hydrate  SCdSO^-hSHgO  described  by  Rose  (Ann.  Vhjs.  Chern.,  85, 
305),  or  the  hydrate  "^CdSO^  +  4=11  fi  described  by  Stromeyer.  Ordi- 
nary crystallised  cadmium  sulphate  readily  effloresces,  and,  when 
powdered,  loses  all  its  water  at  100°  ;  this  is  due  to  small  quantities  of 
acid  contained  in  the  crystals ;  when  quite  free  from  acid,  the  crystals 
are  extremely  stable. 

AtO°, 

1  mol.  MgSO^  +  7H2O  requires  18*9  mols.  H.,0  for  solution. 
„     ZnSO^  +7H,0       „        13-4    „         „"      „ 
,,     CdSO, +7H;0       „  3-4    „         „       „ 

That  is,  for  this  temperature  the  solubility  increases  with  the  atomic 
weight  of  the  metal.  J.  J.  S. 

Earth  contained  in  Monazite  Sands.  By  Paul  Schutzenberger 
and  0.  BouDOUARD  [Compt.  rend.,  1897,  124,  481 — 486).— The  crystal- 
lised cerium  sulphate  prepared  from  monazite  sands  contains  an  oxide 
of  higher  molecular  weight  than  that  contained  in  cerium  sulphate 
prepared  from  cerite. 

After  removal  of  didymium,  lanthanum,  and  thorium,  fractional 
crystallisation  of  the  sulphate  yields  (1)  a  cerium  with  an  atomic 
weight  a  little  below  138,  the  solution  of  which  is  not  precipitated  by 
cupric  oxide  ;  (2)  a  cerium  with  an  atomic  weight  of  about  148,  the 
sulphate  of  which  is  precipitated  by  cupric  oxide,  and  also  by  sodium 
sulphate ;  (3)  a  cerium  of  atomic  weight  about  157,  the  sulphate  of 
which  is  precipitated  by  cupric  oxide,  but  not  by  sodium  sulphate,  and  is 
characterised  by  a  peculiar,  gummy  appearance  which  its  aqueous 
solutions  acquire  during  concentration.  All  three  oxides  yield  yellow 
eerie  salts  which  are  converted  on  heating  into  white  cerous  salts,  and 
they  all  behave  in  the  same  way  with  hydrogen  peroxide  in  presence  of 
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sodium  hydroxide,  and  with  ammonium  oxalate.     Their  chlorides  yield 
identical  spark  spectra. 

A  fraction  soluble  in  normal  ammonium  oxalate  solution  and  not 
precipitated  by  sodium  sulphate  does  not  give  the  cerium  reactions 
but  belongs  to  the  thorium  group.  The  sulphates  of  the  metals 
allied  to  cerium,  but  of  higher  atomic  weight,  yield  an  inter- 
mediate oxide  and  not  a  dioxide  when  they  are  strongly  heated,  and 
this  explains  the  differences  observed  between  the  analytical  results 
obtained  by  precipitating  the  sulphuric  acid  with  barium  chloride  on 
the  one  hand  and  by  strongly  heating  the  sulphate  on  the  other 
(compare  Abstr.,  1896,  ii,  475).  C.  H.  B. 

The  Earths  in  Monazite  Sands.  By  G.  XJrbain  and  E. 
BuDiscHOVSKY  {Cojujjt.  rend.^  1897,  124,  618 — 621). — The  authors  have 
endeavoured  to  ascertain  whether  the  earths  from  monazite  sands  con- 
tain a  constituent  with  an  atomic  weight  of  about  100.  The  sands 
were  those  examined  by  Schutzenberger  and  Boudouard,  and  the 
experiments  were  made  with  the  fraction  precipitable  by  sodium 
thiosulphate.  The  oxides  were  converted  into  nitrates,  and  afterwards 
into  acetonylacetonates  by  precipitating  with  ammonia  and  adding 
acetylacetone.  The  acetylacetonates  were  fractionated  by  crystallisa- 
tion from  alcohol  and  from  benzene.  The  fraction  with  atomic  weight 
95 — 97  gave  by  this  method  as  extreme  values  96  and  97.  The  fraction 
98 — 102  gave  extreme  values  98  and  108,  and  the  fraction  103 — 105 
gave  extreme  values  97  and  112.  It  is  noteworthy  that  the  lowest 
numbers  are  considerably  higher  than  the  atomic  weight  of  yttrium, 
and  that  the  atomic  weight  of  the  mother  liquor  was  in  all  cases  higher 
than  that  of  the  crystals. 

In  determining  the  atomic  weights,  the  nitrates  were  converted  into 
sulphates  and  the  latter  were  heated  first  in  sulphur  vapour  and  then 
at  gradually  increasing  temperatures  until  the  weight  was  constant, 
and  finally  the  sulphates  were  converted  into  oxides  by  heating  in  a 
double  platinum  crucible  (compare  Schiitzenberger  and  Boudouard, 
preceding  abstract).  C.  H.  B. 

Occurrence  of  Gallium  in  the  Clay-ironstone  of  the  Cleve- 
land District  of  Yorkshire :  Determination  of  GaUium  in 
Blast-furnace  Iron  from  Middlesbrough.  By  W.  Noel  Hartley 
and  Hugh  Ramage  {Proc.  Boy.  Soc,  1897,  60,  393— 407).— The  blast 
furnace  iron  from  Middlesbrough  is  found  to  contain  1  part  of  gallium 
in  33,000  parts  of  crude  iron,  which  is  more  than  in  the  richest  source 
of  this  element  hitherto  known.  The  element  is  contained  in  the  crude 
ore,  and  becomes  concentrated  in  the  metal. 

The  method  employed  in  this  examination  was  that  of  fractional 
precipitation  by  means  of  zinc,  and  also  by  ammonium  acetate,  with 
spectrograph ic  analysis  of  the  precipitates,  supplemented  by  gravi- 
metric determinations  of  the  purified  gallium  sesquioxide. 

A  specimen  of  manganese  ore  examined  was  found  to  contain  both 
gallium  and  indium,  Avhich  is  remarkable,  as  hitherto  the  latter  has 
been  found  only  in  zinc  blendes. 

Clay  ironstones  from  Middlesbrough,  Whitby,  Northamptonshire, 
and  St.  Andrews  were  all  found  to  contain  gallium.  A.  W.  C. 
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Action  of  Iron  on  Solutions  of  Metallic  Nitrates.  By  Jean 
B.  Senderens  {Bull.  Soc.  Chim.,  1897,  [iii],  15,  691—700.  Compare 
Abstr.,  1897,  ii,  171). — The  author  has  studied  the  action  of  different 
kinds  of  iron  (wrought  iron  piano  wire,  &c.)  on  dilute  solutions  of 
silver  salts,  and  finds  that  unworked  iron  is  far  more  active  than 
worked  iron,  precipitating  the  silver  readily  from  dilute  solutions  of 
the  nitrate.  This  he  attributes  to  a  difference  in  the  physical  condition 
in  the  different  samples  of  iron.  M.  W.  T. 

Ferric  Alkali  Salts  of  Sulphurous  Acid.  By  Karl  A.  Hofmann 
(Zeit.  anorg.  Chem.,  1897,  14,  282— 292).— The  salt  ^e.^m^)^^OJL^  + 
SHgO  is  obtained  by  treating  potassium  iron  heptanitrososulphonate, 
KS3Fe^(N0)-,  dissolved  in  alcohol  with  a  solution  of  sodium  hydrogen 
sulphite,  and  allowing  the  mixture  to  remain  at  the  ordinary  tempera- 
ture for  about  14  days.  It  forms  a  yellow,  lustrous  mass  of  microscopic 
needles,  is  insoluble  in  cold  water,  and  when  boiled  with  water  is 
decomposed  into  ferric  hydroxide  and  a  soluble,  ferrous  salt.  It  dis- 
solves immediately  in  20  per  cent,  hydrochloric  acid,  and  the  solution 
gives  a  blue  precipitate  with  potassium  ferrocyanide,  and  only  a  brown 
coloration  with  potassium  ferricyanide,  whence  the  author  concludes 
that  the  compound  is  a  ferric  salt.  On  boiling  the  hydrochloric  acid 
solution,  partial  reduction  of  the  ferric  salt  takes  place. 

The  salt  Fe(S03)2S04K3  is  obtained  by  digesting  the  heptanitroso- 
sulphonate for  about  1  month  with  sodium  hydrogen  sulphite  at  4°. 
It  crystallises  in  beautiful,  lustrous,  dark  yellow  leaflets,  is  almost 
insoluble  in  cold  water,  and  behaves  like  the  preceding  salt  when 
boiled  with  water  or  dilute  acid. 

The  salt  FeSOgSO^K,  obtained  by  treating  finely  powdered  iron 
ammonium  alum  with  potassium  hydrogen  sulphite,  crystallises  in 
slender,  double  refracting  needles.  It  is  but  sparingly  soluble  in  cold 
water,  and  the  solution  contains  ferric  salt  only.  When  heated  for 
some  time  with  water  at  80 — 90°,  ferrous  sulphate  and  potassium 
sulphate  are  dissolved,  and  a  yellow  residue  is  obtained  which  is  soluble 
with  difficulty  in  dilute  acids  with  evolution  of  sulphurous  anhydride. 
It  dissolves  readily  in  cold,  dilute  hydrochloric  acid,  and  the  bright 
yellow  solution  gives  a  blue  precipitate  with  potassium  ferrocyanide, 
and  only  after  boiling  a  blue  with  potassium  ferricyanide. 

The  salt  FeSOgSO^NH^ -f  H.^O,  obtained  by  treating  ammonium 
alum  with  ammonium  or  sodium  hydrogen  sulphite,  crystallises  in 
slender,  yellow  needles,  is  only  very  slightly  soluble  in  cold  and  hot 
water,  and  by  prolonged  boiling  with  water  is  converted  into  a  red 
powder,  with  evolution  of  sulphurous  anhydride.  It  is  easily  soluble 
in  cold,  dilute  hydrochloric  acid  with  evolution  of  sulphurous  anhy- 
dride. When  treated  with  ammonia  or  dilute  alkali,  it  is  decom- 
posed, with  formation  of  a  brown,  flocculent  precipitate. 

The  salt  Fe(S03)^SO^Na3  4-  OHgO,  is  obtained  by  digesting  sodium 
iron  heptanitrososulphonate  with  sodium  hydrogen  sulphite  for  some 
days.  It  crystallises  in  lustrous,  flat,  yellow  prisms,  and  is  very 
similar  to  the  corresponding  potassium  salt. 

The  salt  Fe2S04(S03)4H2lSra2  +  2H2O  is  obtained  by  dissolving  freshly 
prepared  ferric  hydroxide  in  a  concentrated  solution  of  sodium  hydrogen 
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sulphite  and  sulphurous  acid.  On  evaporating  the  solution  over  sul- 
phuric acid,  a  red,  amorphous  substance  separates  at  first;  but  after 
this  has  been  removed,  a  crystalline  mixture  of  the  salt  together  with 
the  preceding  salt  is  obtained.  It  can  be  separated  by  treating  the 
mixed  crystals  with  a  solution  of  sodium  hydrogen  sulphite,  and 
crystallises  in  bright  olive-green  needles.  E.  C.  R. 

Metallic  Annnonium  Compounds.  II.  By  Karl  A.  Hofmann 
(Zeit.  anorg.  Chem.,  1897,  14,  263— 281).— The  reactions  of  the  tri- 
ammine  salt,  0287002(^113)^,  already  described  (Zeit.  anorg.  CJiem.,  11, 
379)  have  been  examined  to  ascertain  if  more  than  3  mols.  of  ammonia 
to  1  mol.  of  cobalt  can  be  retained  in  the  compounds. 

The  compound  02Sg0o2(NH3)gO3  is  obtained  together  with  the  salt, 
CoS20(>(NH3)5,  when  the  above  triammine  salt  is  allowed  to  remain 
some  months  under  10  per  cent,  aqueous  ammonia.  The  two  com- 
pounds are  separated  by  washing  out  the  first  salt,  which  crystallises 
in  thin  plates,  with  strong  ammonia.  The  salt  OoS20g(NH3)5  is 
sparingly  soluble  in  cold  water,  more  easily  in  hot  water,  and  when 
boiled  suddenly  deposits  a  bright  brown  precipitate.  It  dissolves  to  a 
reddish-yellow  solution  in  warm  soda  solution,  and  on  boiling  deposits  a 
dark  brown  precipitate.  With  dilute  hydrochloric  acid  and  barium 
chloride,  it  yields  barium  sulphate,  cobaltous  chloride,  and  sulphurous 
acid.  The  compound  is,  therefore,  a  cobaltisulphite  ammonia  salt.  This 
is  also  proved  by  the  formation  of  the  salt  0287002(^113)^  by  boiling 
the  ammonium  cobaltous  salt  of  cobaltisulphurous  acid  with  ammonia. 

The  ammonia  molecules  of  the  salt  02S70o2(NH3)g  are  only  removed 
with  difficulty  by  acids.  Fuming  hydrochloric  acid  at  the  ordinary 
temperature  yields  a  compound  of  the  formula  Oo202ClSj40jQll2g  as  a 
black,  crystalline  precipitate,  and  a  blue  solution  is  left.  Acetic 
acid  (60  per  cent.),  after  many  days  at  the  ordinary  temperature,  yields 
the  compound  (083)30028(^113)2,0011402  +  4H2O,  whereby  hydrogen  sul- 
phide is  liberated  and  much  cobalt  dissolved.  This  salt  crystallises 
in  small,  lustrous,  black  scales.  Acetic  anhydride  acts  very  slowly, 
and  after  4  days  a  compound^  028gOo25]SrH3,  was  obtained  as  a  black, 
lustrous,  crystalline  powder. 

The  compound  02880o2(NH3)5H20  is  obtained  by  the  action  of  diazo- 
benzene  nitrate  on  the  triammine  salt  at  0°  after  24  hours.  It  forms 
black,  prismatic  crystals,  is  slightly  soluble  in  water,  and  gives  an  in- 
tense green  coloration  with  dilute  sodium  hydroxide.  With  a  large 
mass  of  diazobenzene  nitrate  and  more  prolonged  action,  more 
ammonia  is  eliminated,  but  the  author  was  unable  to  isolate  the  com- 
pound formed. 

Erdmann's  cobalt  triammine  nitrite,  Oo(N02)3(NH3)3,  is  obtained  by 
treating  the  triammine  salt  suspended  in  water  with  nitrous  oxide.  8ul- 
phur  and  carbon  bisulphide  are  separated  during  the  reaction.  It 
crystallises  from  water  in  brownish-yellow  needles. 

The  above  results  show  that  no  ammonia  is  combined  between  the 
cobalt  and  sulphur,  for,  if  this  were  the  case,  groups  of  the  constitution 
OoNH3'8*NIl30o  or  Oo*NH3*S*0  would  be  formed,  and  the  compound 
0387002(^113)^  should  give  the  reactions  of  hydrogen  sulphide  or  thio- 
carbonic  acid. 
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The  compound  02S7Co2(NH3)5  +  2H2O  is  obtained  by  treating  cobaltic 
hydroxide  with  10  per  cent,  ammonia  and  carbon  bisulphide  and 
allowing  the  mixture  to  remain  for  some  time  below  10°.  It  crystal- 
lises in  long,  brownish-red  needles,  and  decomposes  gradually  at  the 
ordinary  temperature  with  evolution  of  hydrogen  sulphide. 

The  compound  Q^fjoK^Z^^^  which  is  obtained  by  allowing  the  mix- 
ture employed  for  the  preparation  of  the  preceding  compound  to  remain 
at  the  ordinary  temperature  for  4 — 5  days,  crystallises  in  black 
prisms  resembling  hornblende,  and  is  the  compound  from  which  the 
triammine  salt,  C2S^Coo(NH3)g,  is  formed  by  the  elimination  of  hydrogen 
sulphide.  It  dissolves  in  water  with  an  intense  yellow  coloration, 
and  in  sodium  hydroxide  or  ammonia  to  a  greenish-yellow  solution ; 
neither  of  these  solutions  gives  a  coloration  with  sodium  nitroferro- 
cyanide,  or  a  deposit  of  silver  sulphide  on  a  piece  of  metallic  silver. 
It,  therefore,  does  not  contain  ammonia  between  the  cobalt  and  sul- 
phur. 

Cup'iG  trithiocarhonate  ammonia,  CSgCuNHg,  is  obtained  by  treating 
a  mixture  of  cuprous  chloride  and  excess  of  ammonia  (10  per  cent.) 
with  carbon  bisulphide  at  0° ;  after  remaining  3  days,  a  separation  of 
hair-like  crystals  takes  place,  and  after  another  2  days  these  are  con- 
verted into  the  new  salt.  This  crystallises  in  thick,  green  tablets  having 
a  metallic  lustre,  is  only  very  sparingly  soluble  in  strong  ammonia, 
and  gives  a  brown  solution  and  a  precipitate  of  brownish-black  flocks 
with  dilute  sodium  hydroxide.  It  is  also  obtained  by  the  action  of 
ammonia  and  carbon  bisulphide  on  copper  sulphate  at  10°.  When 
allowed  to  remain  with  60  per  cent,  acetic  acid  for  4  days,  it  yields 
the  compound  CS3CU2S,  which  crystallises  in  lustrous,  bronze-coloured 
crystals. 

The  compound  Q.^^M.^i^'^.^f)^  is  obtained  by  allowing  a  mixture 
of  copper  sulphate,  6  per  cent,  ammonia,  and  carbon  bisulphide  to 
remain  at  0°  for  4 — 5  weeks.  It  crystallises  in  black,  monosymmetric 
tablets,  dissolves  easily  in  ammonia  with  a  blue  coloration,  is  insoluble 
in  water,  and  is  not  decomposed  when  allowed  to  remain  over  sulphuric 
acid.  Dilute  sodium  hydroxide  has  only  a  surface  action  on  the  com- 
pound ;  but  it  is  completely  decomposed  by  concentrated  sodium  hydr- 
oxide with  formation  of  cupric  hydroxide  and  sulphuric  acid. 

Zinc  trithiocarhonate  ammonia,  CS3Zn(NH3)2,  is  obtained  by  dis- 
solving zinc  sulphate  in  10  per  cent,  ammonia,  then  adding  excess  of 
ammonia  and  after  cooling  at  5°,  shaking  the  mixture  with  carbon 
bisulphide ;  it  is  a  bright,  salmon-coloured,  crystalline  powder. 
Cadmium  sulphate  forms  a  similar  compound,  which  crystallises  in 
lustrous,  colourless  plates,  but  decomposes  with  formation  of  cadmium 
sulphide  when  dried. 

The  thiocarbonates  of  platinum,  iridium,  and  rhodium  combine  very 
easily  with  ammonia.  The  salt  Pt(NIl3)2S3C  -f  HgO  is  obtained  from 
potassium  platinous  chloride,  strong  ammonia,  and  carbon  bisulphide. 
It  crystallises  in  long,  red  needles,  is  insoluble  in  cold  water,  ammo- 
nia, or  sodium  hydroxide,  and  gives  up  its  water  of  crystallisation 
when  allowed  to  remain  in  a  vacuum  over  sulphuric  acid.  It  gives  no 
coloration  with  sodium  nitroferrocyanide,  nor  a  mercaptan  nor  methyl 
sulphide  when  boiled  with  methylic  iodide.     Under  certain  conditions, 
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which  have  not  yet  been  determined,  the  salt  Vt^Qlji^H^^j^i  is 
formed,  and  crystallises  in  slender,  red  needles.  The  salt  CgS^PtNHg 
is  obtained  from  ammonium  platinum  chloride,  ammonia,  and  carbon 
bisulphide  ;  it  crystallises  in  lustrous,  black  crystals,  and  is  easily 
soluble  in  dilute  sodium  hydroxide.  E.  C.  B. 

Double  Chromates.  By  Josef  Zehenter  {MonatsL,  1897,  18, 
48 — 55). — If  a  solution  of  potassium  dichromate  (1  mol.)  is  treated 
with  sodium  carbonate  (1  mol.),  concentrated  by  heating,  and  finally 
allowed  to  crystallise  in  a  vacuum  over  sulphuric  acid,  the  following 
salts  crystallise  out  in  succession  (the  solubilities  given  represent  the 
parts  dissolved  by  100  parts  of  water  at  14°;  the  specific  gravities 
were  determined  at  15°): — SK^firO^^l^ei^GrO^j  sp.  gr.  2*719,  solubility 
64-2  •  3K2Cr04,Na2Cr04  +  iH20,  sp.  gr.  2-575,  solubility  66-4  ; 

Na2Cr04  +  4H20; 
the  yields  of  these  corresponded  to  40,  30,  and  20  percent,  respectively 
of  the  chromate  taken. 

By  treating  a  solution  of  ammonium  dichromate  with  potassium 
carbonate  in  molecular  proportion,  and  precipitating  with  alcohol,  the 
salt  3K2Cr04,2(NH4)2Cr04  is  obtained;  sp.  gr.  2*403.  By  using 
sodium,  instead  of  potassium,  carbonate,  the  salt  NaNH^CrO^  +  2H2O 
is  obtained  ;  sp.  gr.  1*842.  These  two  salts  are  decomposed  by  water 
or  by  heating. 

From  potassium  dichromate  and  lithium  carbonate,  mixed  in  aqueous 
solution,  the  salt  K2Cr04,Li2Cr04  +  JHgO,  is  obtained  by  evaporation 
in  a  vacuum;  sp.  gr.  2*539.  C.  F.  B. 

Stannic  Chlorobromides.  By  J.  Adolphe  Besson  {Compt.  rend., 
1897,  124,  683 — 685). — The  isolation  of  the  stannic  chlorobromides  is 
difiicult  because  they  very  readily  decompose  when  distilled,  even  in  a 
vacuum.  They  are  produced  by  the  action  of  dry  hydrogen  bromide 
on  stannic  chloride  at  0°,  or  by  the  action  of  bromine  on  stannous 
chloride  in  presence  of  carbon  tetrachloride,  in  which  the  products 
are  soluble  but  the  stannous  chloride  is  not.  The  products  are  much 
more  easily  separated  and  obtained  in  a  pure  condition  when  prepared 
by  the  second  method  ;  the  crude  product  is  twice  rapidly  fraction- 
ated under  very  low  pressure,  and  the  fractions  are  further  purified 
by  fractional  crystallisation  at  low  temperatures. 

Stannic  chlorobromides  are  colourless  liquids,  which  fume  in  moist 
air,  with  formation  of  crystalline  hydrates,  and  dissolve  in,  and  are 
decomposed  by,  water.  They  rapidly  decompose  into  stannic  chloride 
and  stannic  bromide  when  heated.  The  chlorobromide,  SnClgBr,  boils 
at  about  50°  under  a  pressure  of  30  mm.,  and  about  45°  under  a 
pressure  of  20  mm.,  and  melts  at  about  -31°;  sp.  gr.  =  2*51  at  13°. 
The  chlorobromide,  SnC]9Br2,  boils  at  about  65°  under  a  pressure  of 
30  mm.,  and  melts  at  -  20°  ;  sp.  gr.  =  2*82  at  13°.  The  chlorobromide, 
SnClBro,  boils  at  about  73°  under  a  pressure  of  30  mm.,  and  melts  at 
1°;  sp.  gr.  =  3-12  at  13°.  C.  H.  B. 

Action  of  Heat  on  Antimony  Tetroxide.  By  Henri  Baubigny 
ifiomjyt.  rend.,  1897,  124,  560 — 562). — Antimony  tetroxide,  although 
stable  at  800°,  is  decomposed  at  the  melting  point  of  silver,  with  forma- 
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tion  of  the  trioxide.     At  the  melting  point  of  gold,  the  decomposition 
of  the  tetroxide  and  volatilisation  of  the  trioxide  are  very  rapid. 

C.  H.  B. 

Liquation  of  certain  Alloys  of  Gold.  By  Edward  Matthey 
(ProG.  Roy.  Soc,  1896,  60,  21 — 35). — On  account  of  certain  processes 
now  employed  for  extracting  gold  from  its  ores,  there  has  been  intro- 
duced into  this  country  a  series  of  new  alloys  of  gold  and  the  base 
metals,  principally  lead  and  zinc,  whose  presence  renders  it  impossible 
to  estimate  the  true  value  of  gold  ingots  by  assaying  in  the  ordinary 
way. 

The  author  has  found  that  samples  taken  from  the  opposite  ends  of 
the  same  ingot  gave,  on  assaying,  a  fineness  for  gold  varying  between 
439*35  and  662*45  ;  and,  in  a  second  example,  samples  from  the  same 
end  of  an  ingot  varied  between  332*5  and  652*0.  In  such  cases,  in 
order  to  obtain  the  true  fineness,  it  becomes  necessary  to  separate  the 
gold  in  mass. 

Numerous  experiments  were  made  to  ascertain  what  effect  the  above- 
mentioned  base  metals  exert  when  mixed  with  gold.  When  alloyed 
with  lead  alone,  the  gold  seems  to  liquate  towards  the  centre  of  the 
mass ;  with  25  per  cent,  of  lead  and  zinc,  the  same  phenomenon  occurs, 
but  here  the  result  is  complicated,  as  gravity  sends  the  gold  to  the  lower 
portion  of  the  mass.  If,  however,  silver  is  added  in  considerable 
quantity  as  well  as  lead  and  zinc,  the  alloy  has  a  constant  composition. 

The  cooling  curves  of  these  alloys  also  indicate  that  the  presence  of 
silver  has  a  decided  effect,  as  it  acts  as  a  solvent  for  both  lead  and 
zinc.  The  curve  for  an  alloy  of  gold,  copper,  zinc,  and  lead  shows 
that  the  mass  solidifies  as  a  whole  at  635°,  with  decided  breaks  at  407° 
and  247°,  temperatures  which  are  evidently  connected  with  the  solidi- 
fying points  of  lead  and  zinc.  If  10  per  cent,  of  silver  be  added  to 
the  above  alloy,  only  a  slight  break  is  noticed  at  206°,  and,  on  assaying, 
the  mass  is  proved  to  have  a  fairly  uniform  composition.  Provided 
not  more  than  30  per  cent,  of  the  base  metals  be  present,  silver  will 
dissolve  them  with  the  above  result.  A.  W.  C. 

Action  of  Phosphorus  on  Gold.  By  A.  Granger  {CojnpL  re7icl., 
1897,  124,  498— 499).— Phosphorus  can  be  distilled  off  finely  divided 
gold  without  affecting  it,  but  at  about  400°  its  vapour  attacks  the 
metal,  which  swells  up  and  becomes  grey.  At  a  dull  red  heat,  the 
gold  is  not  attacked  by  the  phosphorus  vapour,  and  hence  the  combina- 
tion only  takes  place  between  narrow  limits  of  temperature.  If  the 
tube  is  suddenly  cooled  whilst  full  of  phosphorus  vapour,  a  definite 
phosphide,  Au^P^,  is  obtained ;  this  is  a  very  friable,  grey  compound, 
which  is  decomposed  when  heated  in  air,  and  is  also  slowly  but  com- 
pletely decomposed  when  heated  in  a  current  of  carbonic  anhydride  at 
the  temperature  at  which  it  was  formed ;  it  is  attacked  by  chlorine 
and  aqua  regia.  Since  phosphorus  has  no  action  on  gold  at  high 
temperatures,  a  thin  film  of  the  metal  forms  a  valuable  protection  to 
porcelain  tubes,  dishes,  &c.,  which  are  exposed  to  phosphorus  vapour 
at  high  temperatures.  C,  H.  B. 

Mixed  Platinohaloids.  By  Arturo  Miolati  (Zeit.  anorg.  Chem.^ 
1897,  14,  237— 245).— The    compound   K2PtCl^Br2,  obtained   by  L. 
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Pitkin  by  adding  potassium  bromide  to  an  aqueous  solution  of  hydrogen 
platinochloride,  is  also  obtained  by  treating  potassium  platinosochloride, 
KoPtCl^,  with  bromine,  whereby  a  reaction  takes  place  which  is  quite 
analogous  to  the  addition  of  bromine  or  chlorine  to  the  potassium  platino- 
nitrite  or  platinocyanide.  The  crude  product,  which  on  analysis  gives 
numbers  very  nearly  agreeing  with  those  required  by  theory,  can  be 
recrystallised  from  warm  water,  and  forms  beautiful,  orange-red,  di- 
chroic  cubes  ;  from  the  mother  liquors,  however,  a  lefcs  pure  crystallisa- 
tion is  obtained.  The  analyses  of  several  fractional  separations  show 
that  the  compound  is  very  gradually  decomposed.  Determinations  of  the 
electric  conductivity  show  that  the  decomposition  in  dilute,  cold,  aqueous 
solution  is  very  gradual  and  approaches  a  maximum.  The  first  deter- 
mination observed  at  once  after  the  complete  solution  of  the  salt  is 
normal. 

The  salt  K2Pt01g,  as  regards  its  electric  conductivity,  behaves  as 
the  potassium  salt  of  the  acid  HoPtClg.  The  corresponding  bromine 
compound,  K2PtBrg,  on  the  other  hand,  behaves  in  a  manner  analo- 
gous to  the  salt  K^PtCl^Br.^.  A  mixture  of  the  two  salts,  K.,PtClg 
and  K^PtBr^.,  in  the  proportion  corresponding  with  the  salt  K2^^^^4^^2' 
gave  numbers  differing  from  those  obtained  for  the  salt  K^PtCl^Br^, 
but  the  differences  were  not  sufficient  to  determine  if  the  same  or  a 
different  system  is  contained  in  the  solutions.  E.  C.  R. 


Mineralogical   Chemistry. 


Mineral  Tallow  from  Danby,  Vermont.  By  L.  E.  Smoot 
(A^mr.  Cheia.  J.,  1897,  19,  233). — The  substance  is  of  a  soft,  smooth 
putty-like  consistence,  is  nearly  white,  and  on  drying  hardens  to  a 
pith-like  mass.  It  is  non-crystalline,  and  when  heated  in  a  closed 
tube,  chars,  giving  off  a  small  amount  of  alkaline  vapours.     Analysis 


gave  : 

CaO. 
7-63 

MgO. 
004 

ICO.,. 
6-04 

HoO 

lost  in 
SiOj.  desiccator. 
0-52     84-37 

Organic 
HoO      matter  by 
at  130X\  difference.    N.         Total. 
1-01      0-39       —      100-00 

Dried  52-19 

0-27 

41-31 

3-57        — 

—        2-66   (0-053)10000 
A.  W.  C. 

Periclase  from  Langban.  By  S.  A.  Hjalmar  Sjogren  {Jahrh.f. 
Min.,  1897,  i,  11;  from  Geol.  Foren.  i  Stockholm  Fork.,  1895,  17, 
288 — 291). — Grains  of  periclase,  which  are  surrounded  by  a  shell  of 
brucite,  occur  with  hausmannite  in  a  limestone  poor  in  magnesium  at 
Langban,  Sweden.  The  green  colour  of  the  periclase  is  due  to  numerous 
enclosures  arranged  in  zones  parallel  to  the  octahedral  faces ;  these 
enclosures  are  mostly  octahedral  in  form,  but  are  sometimes  elongated, 
and  have  their  axes  coinciding  in  direction  with  the  axes  of  the 
periclase.  As  shown  by  the  high  content  of  manganous  oxide,  8 — 9 
per  cent,  in  the  periclase,  these  enclosures  must  be  manganosite.     In 
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the  brucite  shell,  this  manganosite  is  represented  as  brown  and  black 
hydrated  oxides  of  manganese.  The  periclase  is  an  original  constituent 
of  the  limestone.  L.  J.  S. 

Analysis  of  Dolomitic  Marble  from  Texas,  Md.  By  George 
G.  Buck  {A^ner.  Chem.  J.,  1897,  19,  234).— The  marble  has  a  faint 
yellow  tint,  with  a  sp.  gr.  =2*865,  and  hardness  3*5°.  Its  composi- 
tion is  : 

CaO.  MgO.  FeO.  CO^.  SiOg.  Total. 

31-58         19-64         0-14         47-55         1-27         100-18 

which  approximates  fairly  to  that  of  a  true  dolomite.  A.  W.  C. 

Composition  of  Turquoise.  By  Adolphe  Carnot  {Bull.  soc. 
fran.  min.,  1895,  18,  119—123.  Compare  Abstr.,  1894,  ii,  355).— 
Turquoise  with  microcrystalline  structure  from  a  pegmatite  at  Burrow 
Mountains,  Grant  Co.,  New  Mexico,  gave  the  following  results  on 
analysis  : 

Quartz 

P2O5.        AI2O3.  CuO.  FeO.        CaO.         HgO.      and  clay.      Total. 

28-29       34-32         7-41         0-91       7-93       18-24.      2-73       99-83 

Also  traces  of  MnO,  MgO,  and  fluorine.  This  agrees  fairly  closely 
with  the  formula  previously  given,  namely,  Po05(Al.„Fe3Ca3Cu.3)Oo  + 
Al203  +  5H,0.  ^  "      '      L.  J.  S.' 

Copiapite  and  Botryogen  from  Falun.     By  S.   A.    Hjalmar 

Sjogren  {Jahrh.  f.  Min.^  1897,  i,  29  ;  from  Geol.  Foren.  i  Stockholm 
Forh.f  1895,  17,  306 — 312). — Copiapite  occurs  on  botryogen  at  Falun, 
Sweden,  as  a  fine-crystalline  aggregate  of  sulphur,  to  citron-yellow 
colour.  The  minute,  monosymmetric  crystals  are  tabular  parallel  to 
(010)  and  have  a  rhombic  outline  ;  the  optic  axial  plane  is  approxi- 
mately parallel  to  (409)  (not  (409)  as  given  by  Linck),  with  the  obtuse 
negative  bisectrix  perpendicular  to  (010).  Analysis  by  Mauzelius  gave 
the  results  under  I ;  sp.  gr.  2-08.  Calculating  FeO,  MnO  and  ZnO  with 
the  MgO,  this  gives  the  formula  Fe2(S04)3 -f  2Fe(OH)S04 -1- MgSO^ + 
2IH2O.  Taking  this  with  other  analyses,  the  author  gives  2OH2O  as 
being  the  most  probable,  but  considers  that  it  might  vary  slightly. 

SO3.       Fe^Og.        FeO.      MnO.       ZnO.      MgO.        HgO.      Insol.       Total. 
I.  38-48    24-46      0-27      0-16      0-58      3-75      32-39      0'09     100-18 
II.  37-78    19-60      0-38      0-44      2-50      7-31      31-39     0-21       99-61 

The  botryogen  gave  analysis  II,  by  Mauzelius;  sp.  gr.  2-13;  this 
agrees  with  an  old  analysis  of  Cleve's  of  the  Falun  mineral,  and  leads 
to  the  formula  MgFe'"(OH)(S04)2  -I-  7H2O.  L.  J.  S. 

Tilasite  or  Fluor-adelite  from  Langban.     By  S.  A.  Hjalmar 

Sjogren  {Jahrh.  f.  Mhi.,  1897,  i,  25 — 26  ;  from  Geol.  Foren.  i  Stockholm 
Forh.,  1895,  17,  291 — 294). — Irregular  grains  of  this  new  mineral  are 
found  with  hausmannite,  berzeliite  and  calcite  in  a  grey  limestone  at 
Langban,  Sweden.  It  is  grey  to  pale  violet  in  colour  ;  the  lustre  on 
the  fractured  surfaces  is  greasy,  and  on  the  cleavage  surfaces  vitreous. 
Analysis  by  Mauzelius  gave : 

Total 

AS2O,.      FeO.     MnO.       CaO.        MgO.     NaaO.     HgO.        CI.  F.  less  0  for  F. 

50-91     0-14     0-16     25-32     18-22     0-29     0-28     002     824  100-11 


TiOg.    PbO.     FeO.    MnO. 

CaO.      MgO. 

KoO.    NaoO.     H2O. 

F. 

7-93    6-79    0-79    1-27 

17-97    O-U 

0-22    2-70    0-87 

[3-63] 
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The  formula,  2CaO,MgO,MgF2,As205,  is  like  that  of  adelite  (Abstr., 
1893,  ii,  420),  but  with  fluorine  in  place  of  OH.  The  optical  examina- 
tion of  cleavage  flakes  shows  the  mineral  to  be  anorthic. 

L.  J.  S. 

Mauzeliite,  a  New  Antimonate  from  Jakobsberg,  Sweden. 
By  S.  A.  Hjalmar  Sjogren  {Jahrh.  f.  Min.,  1897,  i,  26—27;  from 
Geol.  Foren.  i  Stochholm  Fork.,  1895,  17,  313 — 318). — Mauzeliite  occurs, 
with  a  rose-red  mineral  which  is  probably  svabite,  in  a  calcite  vein  in 
a  mixture  of  hausmannite,  calcite,  garnet,  schefi'erite  and  mangano- 
phyllite  at  Jakobsberg,  Sweden.  The  isometric  crystals  are  5 — 10 
mm.  across,  of  a  brown  colour,  and  show  the  forms  {111},  {100},  {311}. 
Hardness  6 — 6 '5;  sp.  gr.  5*11.  Owing  to  cloudy  enclosures,  it  is 
difficult  to  obtain  pure  material  for  analysis  ;  the  mean  of  the  two 
analyses  by  Mauzelius  is  : 

SbaOs. 
59-25 

The  fluorine  could  not  be  determined,  and  is  given  above  as  the 
difference ;  neglecting  it,  the  formula  is  given  as  Ti(Sb04E,")4  = 
4R"0,2Sb205,Ti02.  The  mineral  is  related  to  monimolite  and  atopite 
[and  more  closely  to  lewisite,  Abstr.,  1895,  ii,  508].  L.  J.  S. 

Analyses  and  Constitution  of  Vesuvian  [Idocrase].  By  S.  A. 
Hjalmar  Sjogren  (Jahrh.  f,  Min.,  1897,  i,  21 — 23;  from  Geol.  F'&ren. 
i  Stockholm  Forh.,  1895,  17,  267— 278).— Under  I  is  given  the  mean 
of  two  partial  analyses  by  Mauzelius  of  pure,  transparent  mangan- 
idocrase  from  the  Harstig  mine,  Pajsberg,  Sweden  ;  loss  on  ignition, 
2*06  per  cent. ;  a  trace  of  copper  or  nickel  is  present;  sp.  gr.  3*45 — 3-433. 
II  is  the  mean  of  three  partial  analyses  by  Mauzelius  of  green  idocrase 
from  Vaticha,  near  Nijni  Tagilsk,  in  the  Urals ;  traces  of  chromium 
and  phosphoric  acid  are  present. 

Total  less 

SiOs.   TiOa.  AlgOa-FeaOg.  FeO.  MnO.  CaO.  MgO.  KaO.NaoO.  H2O.    F.    OforF. 

I.    35-38     —     10-19    8-14     —      4-81    34-18    439    0-47    0-46    1-46    1-99    100-64 

II.    36-82   0-40    15-14   4-29    0-37     —     36-22   3-72   0-12   0-18   3-13   0-46   100-66 

The  mean  of  a  series  of  the  newer  analyses  of  idocrase  gives  the  ratio 
Ri^O, :  R"^ A  '  I^"0  :  (H20,F,)  =  6:1  -72 : 7-30 :0-98.  Taking  0-72  ^^^\0^ 
and  0-72  (H2'0,F2)  to  form  the  bivalent  group  R^"{OH,F),  and  placing 
the  remaining  0-26  (H.^OjFg)  with  R",  this  ratio  becomes  RO.,  :R203: 
RO  =  6:l:9.  This  gives  the  formula  [Al(Si04)3Ri^j2l^"  i^  ^liich 
R"  =  A10H,AlF,Fe0H,  Ca  .  .  .  Hg;  in  the  simplest  case,  it  becomes 
Al2(Si04)gCa9.  This  formula  is  discussed  in  relation  to  the  fusion  and 
alteration  products,  and  the  mode  of  occurrence  of  idocrase  (compare 
Abstr.,  1895,  ii,  511).  L.  J.  S. 

Alteration  of  Chondrodite,  Tremolite  and  Dolomite  into 
Serpentine  at  the  Ko  mine,  Nordmark.  By  S.  A.  Hjalmar 
Sjogren  {Jahrh.  f.  Min.,  1897,  i,  19 — 21  ;  from  Geol.  Fw-en.  i  Stockholm 
Forh.,  1895, 17,  294 — 306). — The  mineral  occurrences  at  the  Nordmark 
mines  in  Sweden,  and  particularly  the  Ko  mine,  are  very  similar  to 
those  at  the  Tilly  Foster  iron  mine,  New  York,  there  being  a  similarity 
in  the  alteration  products,  as  well  as  with  the  fresh  minerals.     The 
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chondrodite  which  occurs  in  the  dolomite  is  more  often  altered  to 
serpentine  than  that  which  occurs  in  the  iron  ore ;  with  this  alteration, 
the  honey-yellow  colour  becomes  greyish-yellow,  and  the  lustre  changes 
from  vitreous  to  waxy,  but  the  edges  of  the  crystals  remain  sharp. 
The  crystals  are  often  surrounded  by  a  detachable  shell  of  altered 
material.  Analysis  I  was  made  by  A^nderson  on  material  which  in 
thin  sections  showed,  besides  homogeneous  serpentine  material,  an 
opaque  substance  considered  to  be  a  very  fine  mixture  of  calcite  and 
serpentine.  Analysis  II,  by  Mauzelius,  is  of  more  altered,  and  nearly 
homogeneous,  material ;  at  115 — 120°,  it  lost  3 '2  per  cent.  Deducting 
CO2  and  the  corresponding  amount  of  CaO  to  form  CaCOg,  only  II 
approaches  to  serpentine  in  composition.  Constitutional  formulae, 
il  lustra  tin  g  the  processes  of  alteration,  are  given  : 


Total  less 

SiOn.     COg. 
3M9    7-08 

¥e,0,. 

FeO. 

MnO. 

CaO. 

MgO. 

HoO. 

F.    OforF. 

I. 

2-37 

0-74 

15-98 

29-60 

9-46 

4-33    98-72 

II. 

42-07  trace 

1-26 

4-31 

3-36 

0-76 

34-57 

12-89 

0-91    99-75 

III. 

24-83  18-07 

— 

1-53 

0-72 

23-44 

23-93 

6-65 

1-95  100-30 

IV. 

42-30     — 

1-50 

1-66 

1-51 

0-22 

37-75 

14-14 

1-15    99-75 

Tremolite  is  frequently  altered  into  serpentine ;  the  crystal  form 
remains,  but  the  transparency  and  vitreous  lustre  are  lost.  The  altered 
part  is  sharply  separated  from  the  unaltered,  and  usually  consists  of 
pure,  fibrous  serpentine.  Analysis  by  Mauzelius  gave  III;  at  120°, 
there  is  a  loss  of  2*16  per  coDt.  After  deducting  CaCO^,  the  remainder 
has  the  composition  of  serpentine. 

Dolomite  is  also  often  altered  into  serpentine,  and  this  frequently 
forms  the  matrix  of  the  altered  chondrodite  and  tremolite.  It  is 
greyish-green,  has  a  greasy  lustre,  and  a  conchoidal  to  splintery 
fracture ;  in  thin  sections,  it  is  seen  to  be  structureless.  Analysis  by 
Mauzelius  gave  I V  ;  at  120°,  there  is  a  loss  of  4-5  per  cent.;  this 
corresponds  with  2  mols.  of  serpentine  + 1  mol.  cerolite. 

Chondrodite  is  sometimes  altered  to  dolomite  (or  calcite).  In  these 
alterations,  there  has  then  been  both  serpentinisation  and  carbonatisa- 
tion,  and  fluorine  seems  to  have  played  a  part.  L.  J.  S. 

Physical-chemical  Investigation  of  Desmine  [Stilbite].  By 
Friedrich  Rinne  {Jahrh.f.  Min.,  1897,  i,  41— 60).— When  stilbite 
(CaAlgSigOjg  -f-  6II2O)  is  placed  in  concentrated  sulphuric  acid,  the  loss 
of  water  is  accompanied  by  a  progressive  change  in  the  optical  charac- 
ters of  the  crystals ;  the  optic  axes  vary  their  positions,  passing  through 
uniaxial  positions  four  times.  The  same  change  takes  place  when  the 
crystals  are  heated,  and  from  the  powdered  mineral  the  following 
percentages  of  water  are  lost : 

125°    150°     185°      240°      260°      275°      300°      325°      350°       375°      400° 
4-27     8-09     10-32     12'10     13-21     13-86     14-69     1528     15-49     16-05    16-53  p.ct. 

Over  sulphuric  acid,  and  at  100°  (1-5  per  cent.)  small  amounts  of  hygro- 
scopic water  are  lost ;  on  ignition,  there  is  a  loss  of  18-40  per  cent. 
These  changes  are  gradual,  but  the  following  stages  can  be  distinguished  : 
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Temperature. 

CaAl2Si60i6  + 

Uniaxial  on 

System. 

125° 
150 
185 
250 
350 
Ignition 

5HoO 
4HoO 

sh;o 

2H2O 
H2O 

(201) 
(010) 
(001) 
(201) 

Monosymmetric. 

Passage  to  orthorhombic. 

Ortliorhombic. 

Amorphous. 

The  name  onetadesmine  is  given  to  these  dehydrated  forms.  These 
changes  are  analogous  to  those  which  take  place  in  heulandite.  By 
the  action  of  dilute  acids,  birefringent  forms  of  silica  are  produced  as 
in  heulandite  (Abstr.,  1896,  ii,  368).  L.  J.  S. 

Analyses  and  Constitution  of  Axinite.  By  S.  A.  Hjalmar 
Sjogren  {Jahrb.f.  3fin.,  1897,  i,  23 — 24  ;  from  Geol.  Fw-en.  i  Stockholm 
Fork.,  1895, 17, 279— 288).— The  following  analyses  are  given.  I,  Brown 
axinite  from  Nordmark ;  sp.  gr.  3-3.  II,  ditto.  Ill,  Grey  axinite  from 
Nordmark  ;  sp.  gr.  3-28.  IV,  Axinite  from  Dannemora ;  sp.  gr.  3*3. 
Analysis  II  is  by  A.  Cleve,  the  others  by  Mauzelius  : 


I. 

Si02. 

42-40 

B2O3. 

4-88 

AI2O3. 
17-26 

FesOs 
1-33 

FeO. 

4-27 

MnO. 
6-97 

CaO. 
19-53 

MgO. 
1-30 

K2O. 
0-21 

NagO. 
0-25 

H2O.      F. 
1-90  trace 

Total, 

less  0 

forF. 

100-30 

II. 

42-55 

4-20 

16-37 

3-79 

4-06 

7-69 

19-28 

1-02 

— 

0-10 

1-33     — 

100-39 

III. 

42-40 

4-71 

17-39 

0-59 

4-89 

6-16 

19-57 

1-69 

0-25 

0-24 

1-64   0-22 

99-66 

IV.  41-96  4-61  17-69  0-81  3-61  8-51  19-71  0-97  not  det.  1*93  1-11  100-44 
The  AI9O3  of  I  and  III  includes  some  TiO^ ;  the  HgO  in  II  is  too  low. 
Here  B  :  Si  =  1  :  5  (really  1  :  5-03,  1  :  5-85,  1  :  5-21,  and  1  :  5-29  respec- 
tively), R:  Si  =  1  :  2,  and  Si :  0  =  1  : 4,  when  R  =  (Al|,Fe,Ca .  .  .  Hg);  from 
this  follows  the  formula  B Al(Si04)5E"Y.  Preference  is,  however,  given  to 
the  basic  metasilicate  formula,  Al(B02)(SiOo)5ll"4,  as  powdered  axinite 
has  an  alkaline  reaction ;  in  this,  boron  being  a  negative  element,  BOg 
is  considered  as  an  acid  radicle.  Several  of  the  more  certain  published 
analyses  also  give  in  the  mean  the  ratio  B :  Al :  SiOg :  (R"  +  2R"0II  +  2A10) 
=  1:1:5:4.  L.  J.  S. 

Edingtonite  from  Bohlet,  S-weden.  By  Otto  Nordenskiold 
{Bull.  SQC.  /ran.  min.,  1895,  18,  396—398;  and  Geol.  Foren.  i  Stock- 
holm Forh.,  1895,  17,  597 — 600). — This  zeolite,  previously  only 
known  from  Old  Kilpatrick,  in  Dumbartonshire,  was  determined  by 
Haidinger  to  be  tetragonal  and  hemihedral.  Examination  of  large 
crystals  of  a  new  find  at  the  manganese  mines  at  Bohlet,  in  Yester- 
gotland,  shows  the  mineral  to  be  orthorhombic  and  hemihedral,  with 
r* :  6  :c  =  0-9872  : 1  :  0-6733.  There  are  perfect  cleavages  parallel  to 
m(llO),  (wm'  =  89°  16'),  and  one  less  distinct  parallel  to  c(OOl).  The 
plane  of  the  optic  axes  is  5(010),  and  the  acute  negative  bisectrix  is 
perpendicular  to  c(OOl) ;  2Vif.^  =  52°  55'  ;  sp.  gr.  2-776.  Detailed  crystal- 
lographic  and  optical  determinations  are  given.  The  axial  ratios  are 
compared  with  those  of  natrolite  and  scolecite.  L.  J.  S. 

Analysis  of  a  Variety  of  Ilmenite.  By  Geobge  M.  Peek 
[Amer.  Chem.  J.,  1897,  19,    232). — The  specimen  examined  was  from 
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Bedford  Co.,  Va.     It  occurs  enclosed  in  veins  of  quartz,  it  cleaves 

well  in  one  direction,  and  less  readily  in  a  second  at  an  angle  of  45°. 

Sp.  gr.  =  4-699  ;  hardness  5*25.     It  is  not  magnetic.  The  crystals  are 
probably  tetragonal.     Analyses  gave 

TiOo.  FeO.  MgO.  SiO^.  Total. 

63-31         35-99         0-82         1-25         101-37 

This  approximates  with  the  formula  Fe^TigOg.  A.  W.  C. 

Synthetical  Studies.  By  Cornelius  Doelter  {Jahrb.f.  Min.,  1897, 
i,  1 — 26) — Various  minerals  have  been  fused  alone  or  with  chlorides, 
fluorides,  &c. ,  and  the  fused  mass  allowed  to  cool  slowly;  the  minerals  thus 
formed  in  the  glassy  products  vary  considerably,  and  depend  probably 
on  the  temperature  at  which  solidification  takes  place,  the  action  of 
the  fluxes  being  mainly  in  lowering  the  temperature.  At  higher  tem- 
peratures, olivine,  leucite,  augite,  scapolite,  and  neph elite  are  formed, 
at  lower  temperatures,  hornblende,  mica,  garnet,  albite,  and  ortho- 
clase.  As  a  rule,  orthosilicates  seem  to  be  the  most  stable,  whilst 
metasilicates  are  easily  altered  into  orthosilicates. 

Micas  when  fused  alone,  usually  give  leucite  and  nephelite,  but 
meroxene  gives  augite,  spinel  and  scapolite.  Tourmaline  gives  olivine 
and  spinel,  and,  with  calcium  chloride  and  sodium  fluoride,  also  melilite. 
Axinite  and  epidote  give  lime-augite  and  anorthite ;  epidote  with 
fluorides  gives  anorthite,  meionite,  garnet,  olivine,  &c.,  and  sometimes 
epidote  recrystallises.  Zoisite  with  chlorides  gives  garnet,  olivine  and 
anorthite.  Hornblende  gives  augite,  olivine,  &c.,  and  attempts  to  pre- 
pare hornblende  by  fusion  usually  result  in  these  minerals  being  formed; 
but  when  the  temperature  is  lowered  to  500 — 700°  by  the  addition  of 
borax,  &c.,  hornblende  crystals  can  be  produced  by  the  fusion  of  powdered 
hornblende  or  of  a  mixture  of  the  necessary  oxides.  Minerals  of  the 
scapolite  group  are  frequently  formed  when  various  minerals  and  rocks 
are  fused  ;  meionite  is  obtained  in  good  crystals  by  fusing  a  mixture 
having  the  composition  of  this  mineral.  Acmite  is  formed  with  mag- 
netite and  haematite  by  fusing  ISra2Fe2Si40i^,.  A  mixture  of  Al^Oo  + 
2810^  fused  with  fluorides  gives  mica,  nephelite,  leucite,  scapolite,  and 
felspars ;  the  results  of  fusing  various  other  mixtures  are  also  described 
in  detail.  The  significance  of  these  and  many  other  similar  reactions 
are  discussed  in  connection  with  the  genesis  of  igneous  rocks. 

L.  J.  S. 

Analyses  of  Infusorial  Earth.  By  F.  W.  Smither  {Amer.  Chem. 
J.,  1897, 19,  235 — 236). — Analyses  of  three  samples  of  infusorial  earth, 
consisting  almost  entirely  of  shells,  gave  the  following  results  : 

SiOo  Loss  on 

amor- 
phous. 

Jtappaliainiock  65-83 

Richmond 51 '67 

Patuxent 48-58 

A.  W.  C. 

An  Alum  Water  from  Lee   Co.,  Virginia.     By  L.   E.  Smoot 
i^Amer.  Chem.  J.,  1897,  19,  234). — The  water  is  odourless  and  colour- 
VOL.  LXXII.  ii.  24 


SiOo 

OH2 

igni- 

ciyst. 

TiO^. 

Fe,03. 

Al,03. 

MgO. 

CaO. 

at  100= 

'.  tion. 

Total. 

14-65 

0-40 

2-34 

4-17 

0-71 

trace 

4-13 

7-50 

99-73 

23-56 

0-64 

2-79 

10-25 

0-69 

0-27 

4-73 

5-45 

100-05 

35-23 

0-60 

1-20 

5-20 

-~ 

0-25 

5-09 

4-22 

100-37 
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less,    with   a  decided   acid  reaction  and  strong  taste  of  alum.     The 
temperature  of  the  spring  is  70°  F.  composition  : 

AlA-     FegOg.        NaoO.       SO3.         NoO,.       SiO.,.        Total. 
Grams  perlitre      0-891     0-120     0-060     2-530     0-006     0-108     3-715 

A.  W.  0. 


Physiological   Chemistry. 


Digestibility  of  Cacao-butter  and  of  Butter  from  Cow's  Milk. 
By  BouROT  and  Ferdinand  Jean  {Compt.  rend.,  1896,  123,  587 — 590). 
— Cacao  butter  is  used  as  a  food  in  many  countries,  and  the 
present  experiments  show  that  it  has  a  high  nutritive  value ;  ordinary 
butter  was  digested  to  the  extent  of  95-8,  and  cacao-butter  to  that 
of  98  per  cent.  ;  in  both  cases,  therefore,  a  very  small  residue  of  fat 
was  found  in  the  faeces.  W.  D.  H. 

Effect  of  Fresh  Thyroid  and  lodothyrin  on  Metabolism. 
By  Fritz  Yoit  {Zdt.  Biol,  1897,  35,  116— 154).— The  experiments 
were  carried  out  on  dogs  in  the  usual  way  ;  the  ingesta  and  egesta 
were  analysed,  both  while  the  animal  was  taking  normal  diet  and 
diet  to  which  was  added  either  fresh  thyroid  or  iodothyrin.  The 
result  produced  by  either  addition  was  the  same,  namely,  an  increase 
in  the  quantity  of  urine  and  excretion  of  nitrogen,  a  deficit  in  nitro- 
genous equilibrium,  a  loss  of  weight,  a  loss  of  fat,  and  an  increase  of 
excretion  of  carbonic  anhydride.  If  the  animals  were  in  a  state  of 
inanition,  these  results  were  more  marked.  A  review  of  previous 
work  on  the  subject  is  given.  W.  D.  H. 

Source  of  Muscular  Energy.  By  J.  B.  Auguste  Chauveau 
(Compt.  rend.,  1896,  122,  1303 — 1309). — By  a  comparison  of  the  work 
and  heat  produced  by  contracting  muscles,  with  the  products  of  com- 
bustion, and  the  carbohydrate  nutriment  supplied  to  them,  it  is  con- 
sidered that  the  nature  of  the  transformation  of  potential  into  actual 
energy  is,  as  Lavoisier  taught,  combustion  pure  and  simple. 

W.  D.  H. 

Source  of  Muscular  Energy.  By  J.  B.  Auguste  Chauveau 
and  F.  Laulanie  (Com2)t.  rend.,  1896,  122,  1244— 1250).— Experi- 
ments were  made  on  dogs  and  rabbits  ;  the  nutrition  was  either  nil  or 
abundance  of  carbohydrates.  The  muscles  were  excited  to  activity 
electrically,  and  the  respiratory  quotient  determined  before,  during, 
and  after,  muscular  work.  The  source  of  muscular  energy  is  regarded 
as  being  always  carbohydrate  in  nature,  either  from  the  store  of 
glycogen  in  the  body,  or  indirectly  by  a  transformation  of  fat,  or  from 
the  carbohydrate  furnished  directly  to  the  muscles  during  absorption 
of  food.  W.  D.  H. 

Coagulating  and  Toxic  Properties  of  the  Liver.  By  Albert 
Mairet  and  Vires  (ComjJt.  rend.,  1896,  123,  1076— 1078).— An 
aqueous  extract  of  rabbit's  liver  was  injected  intravenously  into  other 
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rabbits,  and  found  in  certain  doses  to  cause  death ;  the  blood  was  found 
to  be  coagulated  in  the  heart  and  veins.  By  heating  the  extract,  a 
coagulum  is  obtained ;  this  contains  the  substance  which  produces  the 
intravascular  clotting  ;  the  filtrate  is,  however,  still  toxic,  although  it 
does  not  coagulate  the  blood.  W.  D.  H. 

The  Active  Physiological  Substances  of  the  Suprarenal  Gland. 
By  B.  Moore  {J.  Phjsiol,  1897,  21,  382— 389).— The  active  substance 
of  the  medulla  is  not  catechol,  or  a  derivative  of  catechol  as  Frsenkel 
considers ;  neither  is  it  identical  with  the  chromogen  originally  de- 
scribed by  Vulpian,  for  alcohol  destroys  the  activity  of  the  substance 
without  affecting  the  reactions  of  the  chromogen.  It  is  suggested  that 
the  active  substance  is  a  pyridine  derivative,  possibly  piperidine.  The 
last  named  alkaloid  certainly  produces  a  great  rise  of  blood  pressure 
(see  also  Tunnicliffe,  Centr.  Physiol.,  March  8th,  1897). 

W.  D.  H. 

Thrombosin.  By  C.  D.  Cramer  {Zeit.  i->hysiol.  Ghem.,  1897,  23, 
74 — 86). — Schafer  and  Hammarsten  have  previously  expressed  the 
opinion  that  Lilienfeld's  thrombosin  is  nothing  else  but  fibrinogen. 
The  elementary  analysis  given  in  the  present  communication  confirms 
this  view.  W.  D.  H. 

The  Reaction  of  the  Intestine  in  Relationship  to  Intestinal 
Digestion.  By  B.  Moore  and  D.  P.  Rockwood  (/.  Physiol.,  1897, 
21,  373 — 381). — Under  normal  conditions,  the  intestinal  contents  are 
not  acid  throughout,  although  in  a  few  exceptional  cases  an  undue 
amount  of  bacterial  action  may  produce  this  result.  The  alkalinity 
is  greater  in  herbivora  than  in  carnivora,  but  in  carnivora  may  be  made 
to  resemble  that  of  herbivora  by  diet,  for  instance,  feeding  a  dog  on 
bread  and  water. 

Fats  induce  an  acid  reaction  throughout  the  greater  part  of  the 
dog's  intestine,  but  in  rats  and  guinea  pigs  the  contents  remain 
alkaline.  This  is  due  to  weak  organic  acids,  which  do  not  affect 
methyl-orange,  but  affect  litmus. 

Proteid  (lean  horseflesh)  gives  an  acid  reaction  in  the  upper  part  of 
the  intestine,  and  a  faint  alkaline  reaction  in  the  lower  part  in  dog 
and  cat,  but  in  rats  there  is  an  alkaline  reaction  throughout. 

The  experiments  indicate  that,  contrary  to  current  theory,  very  little 
bacterial  decomposition  of  carbohydrates  takes  place  in  the  small  intes- 
tine. Acidity  begins  in  the  csecum.  It  is  regarded  as  probable  that 
the  human  intestine  lies  intermediate  between  that  of  carnivora  and 
of  herbivora.  W.  D.  H. 

Comparison  of  the  Diffusion  into  Serum,  and  Absorption  by 
the  Intestine,  of  Peptone  and  Glucose.  By  E.  Waymouth  Reid 
{J.  Physiol.,  1897,  21,  408— 425).— The  diffusibility  of  peptone  through 
parchment  paper  into  serum  is  greater,  and  that  of  glucose  slightly  less, 
than  into  water.  The  absorption  of  glucose  and  peptone  by  the  gut  in 
different  animals  is  not  proportional  to  the  extent  of  the  absorbing 
surface. 

The  ratio  of  diffusion  of  glucose  and  of  Griibler's  peptone,  through 
parchnient  paper  into  serum  holding  0*1  per  cent,  of  glucose  in  solution, 
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is  not  the  ratio  of  the  absorptions  of  these  substances  by  the  intestinal 
mucous  membrane.  The  latter  is  slightly  less  permeable  by  glucose 
than  by  Griibler's  peptone,  whilst  in  the  case  of  parchment  paper  it  is 
the  reverse. 

The  relation  of  diffusion  of  Griibler's  and  dialysed  Witte's  peptone 
through  parchment  paper  into  serum  is  also  not  the  ratio  of  the 
absorptions  of  these  substances  in  the  gut.  The  latter  is  about  equally 
permeable  by  both  substances,  while  parchment  paper  is  more  permeable 
to  Griibler's  than  to  Witte's  preparation.  W.  D.  H. 

Permeability  of  Membranes  for  Putrefaction  Processes.  By 
Hans  Hensen  {Zeit.  Biol.,  1897,  35,  101 — 115). — Bacteria  can  pass 
through  the  membranes  (artificial  and  natural)  used  in  diffusion 
experiments,  even  when  they  will  not  permit  the  passage  of  such  sub- 
stances as  haemoglobin.  A  membrane  without  such  a  disadvantage  is 
still  to  be  found.  W.  D.  H. 

The  Chemical  Changes  within  the  Organism  of  a  Normal 
Animal.  By  Maurice  Kaufmann  {Bied.  Ceiitr.,  1897,  26,  25 — 26 ; 
from  Arch.  Physiol.,  [v],  8,  329 — 341). — In  a  dog  fed  with  milk  con- 
taining much  cane-sugar,  there  was  abundant  deposition  of  fat,  pro- 
duced by  the  partial  oxidation  of  proteids.  The  heat  evolved  amounted 
to  one-eighth  to  one-fourth  of  the  total  amount  of  heat  which  the  dog 
developed  ;  most  of  the  heat  produced  arose  from  the  complete  oxidation 
of  the  sugar  in  the  blood.  In  the  case  of  carnivorous  animals,  only  a 
very  slight  amount  of  sugar  is  converted  into  fat,  whilst  in  vegetarians 
and  animals  which  consume  mixed  food,  sugar  has  a  direct  and  essential 
share  in  producing  fat.  A  portion  of  the  sugar  is  deposited  in  the 
liver  and  muscles  as  glycogen. 

When  much  proteid  is  consumed,  it  is  decomposed  into  fat,  carbonic 
anhydride,  urea,  and  water,  the  fat  being  partly  deposited  and  partly 
converted,  first  into  sugar,  then  into  carbonic  anhydride.  Most  of  the 
heat  results  from  the  primary  oxidation  of  the  proteids. 

Fat,  when  consumed  in  conjunction  with  plenty  of  proteid  or  carbo- 
hydrate, is  completely  or  partly  deposited.  It  is,  however,  partly  oxi- 
dised when  the  supply  of  carbohydrates  in  the  body  is  diminished,  as 
after  24  hours'  fasting. 

When  food  is  withheld,  the  animal  lives  on  reserve  carbohydrates. 
Although  the  amount  reserved  is  small,  glycogen  is  found  in  the 
muscles  after  10 — 15  days'  fasting.  The  proteids  and  the  fat  are  first 
converted  into  sugar,  then  burnt.  There  are  three  periods  of  hunger  : 
first  the  supply  of  carbohydrates  is  diminished,  then  the  loss  of  carbo- 
hydrates is  made  up  from  proteids  and  fat,  the  co-efficient  of  respiration 
sinking  to  0-66.  In  the  third  period,  sugar  is  produced  in  exactly  the 
same  proportion  as  it  is  burnt,  that  is  to  say,  the  animal  lives  on  the 
decomposition  of  proteids  and  fat.  The  co-efficient  of  respiration  is  at 
this  time  0*74.  The  proteids  furnish  one-sixth  of  the  total  heat  at  the 
beginning,  and  one-third  at  the  end,  of  the  period  of  fasting. 

N.  H.  J.  M. 

Decomposition  of  Proteid  in  the  Human  Organism.  By 
Eyvind  Bodtker  (Bied.  Centr.,  1897,  26,  130;  from  Centr.  Med.  Wiss., 
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34,  354). — In  healthy  adults,  the  urea  excreted  contained  from  88*44 
to  91  "39  per  cent,  of  the  total  nitrogen.  The  uric  acid  nitrogen 
amounted,  on  the  average,  to  1*5  per  cent,  of  the  total  nitrogen.  There 
is  no  constant  relation  between  the  percentage  of  nitrogen  as  uric 
acid,  and  as  ammonia,  and  the  total  nitrogen.  The  average  amount  of 
ammoniacal  nitrogen  is  4  per  cent,  of  the  total.  In  children,  the  rela- 
tion of  urea  and  uric  acid  is  about  the  same  as  in  adults,  but  the 
ammoniacal  nitrogen  is  usually  higher  (4  up  to  9  per  cent.).  In  slight 
cases  of  diabetes,  the  urea  nitrogen  is  about  87  per  cent.,  whilst  the 
nitrogen  as  ammonia  rises  to  over  13  per  cent.  The  effect  of  other 
diseases  on  the  form  in  which  nitrogen  is  excreted  was  investigated. 

K  H.  J.  M. 

Transformation  of  Fat  into  Carbohydrate  in  the  Organism. 
By  J.  B.  AuGUSTE  Chauveau  (Compt.  rend.,  1896,  122,  1098—1103).-- 
In  a  starving  animal,  and  during  hibernation,  the  sugar  which  still 
persists  in  the  blood  must  originate  from  either  fat  or  proteid.  Further, 
in  hibernation,  Regnault  and  Reiset  showed  that  the  respiratory  quotient 
was  very  low,  and  the  great  excess  of  oxygen  retained  over  carbonic 
anhydride  given  out  leads  to  an  actual  increase  of  weight  of  the  animal, 
but  it  loses  its  fat.  W.  D.  H. 

Formation  of  Nuclein  in  Mammals.  By  Richard  BuriAn  and 
Heinrich  Schur  (Zeit.  physiol.  Chem.,  1897,  23,  55 — 73). — In  connec- 
tion with  the  probable  origin  of  nuclein  in  the  body,  the  question 
specially  investigated  in  the  present  research  is  whether  the  adminis- 
tration of  xanthine  bases  leads  to  the  formation  of  nuclein.  The 
experiments  recorded  on  rabbits  and  dogs  show  that  the  bases  can  be 
formed  in  the  body  from  other  nitrogenous  material,  but  mainly  nega- 
tive results  were  obtained  relating  to  the  special  point  investigated, 

W.  D.  H. 

Fat  Estimation.  By  Fr.  N.  Schulz  {Pfliiger's  Arehiv.,  1897,  66, 
145 — 166). — Dormeyer's  digestion  method  of  estimating  fat  in  muscle 
can  be  applied  with  advantage  to  other  tissues  and  organs.  Mere 
inspection  is  untrustworthy  in  the  formation  of  an  opinion  as  to  the 
amount  of  fat  in  a  starving  animal.  An  extended  period  of  inanition 
is  required  to  make  an  animal  fat  free,  or  at  least  to  bring  it  to  the 
lowest  limit  of  the  percentage  of  fat  observed.  The  amount  of  nitrogen 
of  the  different  dry,  fat-free  organs  is  about  the  same.  The  relative 
amount  of  cholesterol  rises  in  the  organs  ;  this  may  be  because  this  sub- 
stance is  not  altered  by  hunger  as  fat  is.  W.  D.  H. 

"Oxidation-ferments"  of  the  Tissues.  By  Ernst  L.  Salkowski 

and  KatsusaburG  Yamagiwa  (Virchow's  Arehiv.,  1897,  147,  1 — 23). — 
It  was  shown  by  Jaquet  {Arch.  exp.  Path.  Pharm.,  29,  386)  that  the 
tissues  have  the  power  of  oxidising  at  the  body  temperature  such  sub- 
stances as  benzylic  alcohol  and  salicylaldehyde.  This  does  not  depend 
on  the  life  of  the  protoplasm,  but  on  the  presence  of  a  soluble  ferment, 
which  is  destroyed  by  boiling,  and  by  the  prolonged  action  of  alcohol. 
The  present  research  shows  that  the  blood  has  the  same  power, 
Extracts  of  various  organs  act,  however,  with  different  degrees  of 
oxidising  power,  as  estimated  by  the  amount  of  salicylic  acid  formed 
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from  salicylaldehyde.  The  liver  is  the  most  powerful ;  and  if  its 
power  is  put  at  100,  the  power  of  the  spleen  is  80-4  ;  of  the  kidneys, 
15-5  ;  of  the  pancreas,  2*0 ;  and  of  the  muscles,  I'O,  W.  D.  H. 

Non-putrescibility  of  Blood  rendered  Incoagulable  by  Leech- 
extract.  By  Bosc  and  Delezenne  {Comj)^  rend.,  1896,  123,  465 — 467, 
500 — 503). — Shed  blood,  which  is  kept  fluid  by  a  previous  intra- 
venous injection  of  leech-extract,  does  not  putrefy  readily.  This  is  not 
due  to  the  presence  of  any  antiseptic  substance  in  the  extract,  nor  to 
an  increased  phagocytic  action  of  the  leucocytes,  for  the  blood  remains 
unputrefied  after  the  death  of  the  white  corpuscles.  The  extract  per- 
haps provokes  such  secretions  from  the  corpuscles  as  increase  the 
bactericidal  power  of  the  blood.  In  fact,  the  injection  of  leech- 
extract  confers  immunity  on  the  animals  to  certain  experimental 
infections.  W.  D.  H. 

Pigments  of  Decapod  Crustacea.  By  M.  I.  Newbiggin  (J. 
Physiol,  1897,  21,  237 — 257). — The  animals  investigated  were  the 
common  lobster,  Nephrops,  the  Norway  lobster,  and  Astacus  nobilis, 
the  red-clawed  crayfish. 

In  their  shells,  hypodermis,  and  ova  there  is  a  red  lipochrome  pig- 
ment. In  shell  and  hypodermis  this  is  either  accompanied  by  a  small 
amount  of  a  yellow  pigment,  or  more  probably  the  red  pigment  is 
unstable  and  is  converted  by  certain  reagents,  especially  under  the 
influence  of  heat,  into  a  yellow  pigment.  The  yellow  pigment  is  iden- 
tical with  that  occurring  in  the  digestive  gland,  and  is  in  part  elimi- 
nated with  the  faeces. 

The  red  lipochrome  readily  forms  combinations  with  alkalis  and 
alkaline  earths ;  the  compounds  so  formed  are  orange,  and  almost  in- 
soluble in  alcohol.  As  the  undecalcified  shell  of  Nephrops  is  orange 
and  yields  like  pigment  to  cold  alcohol,  whilst  the  decalcified  shell  is 
pink  and  yields  its  pigment  readily  to  alcohol,  it  is  probable  that,  in  a 
shell,  the  pigment  is  present  in  combination  with  lime.  The  deep  sea 
Crustacea  and  the  more  delicate  surface  forms  have  but  little  lime  in 
their  cuticle,  and  are  deep  red. 

The  red  lipochrome  unites  also  with  an  organic  base  apparently 
derived  from  the  muscle,  and  thus  gives  rise  to  the  blue  pigment  of 
these  animals. 

The  yellow  hepatochrome  of  the  liver  appears  to  be  the  central  pig- 
ment of  the  group ;  this  may  become  modified  to  form  the  red  lipo- 
chrome of  the  shell,  or  the  orange  pigment  of  the  shell  if  it  unites  with 
lime.  If  the  red  lipochrome  unites  with  the  organic  base,  the  blue  is 
formed,  and  a  mixture  of  the  blue  with  unaltered  yellow  gives  rise  to 
green.  W.  D.  H. 

Non-occurrence  of  Argon  in  the  Colouring  Matter  of  the 
Blood.  By  J.  Zaleski  {Ber.,  1897,  30,  965— 969).— The  gas  obtained 
on  burning  the  colouring  matter  of  the  blood  with  copper  oxide  was 
freed  from  nitrogen  by  means  of  magnesium  or  lithium,  a  modified 
form  of  the  Schloesing  apparatus  being  used  for  the  purpose  ;  the 
residual  gas,  however,  in  no  case  showed  the  characteristic  spectra  of 
argon.  J.  F.  T. 
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Biological  Relation  of  Chlorophyll  and  Haemoglobin.  By 
Marcellus  Nencki  {Ber.,  29,  2877— 2883).— Schunck  and  March- 
lewski  (Annalen,  290,  306)  have  showiitha.t 2yhi/Uoporphyrm,  CjqHjsN^O, 
a  substance  obtained  from  chlorophyll,  is  nearly  related  to  hsemato- 
porphyrin,  C^gHjgNoOo ;  hiemin  and  phyllotaonin  are  also  similar  and 
form  similar  compounds,  this  similarity  extending  to  spectroscopic 
appearances.  It  appears,  therefore,  that  the  basis  of  blood  pigment 
and  leaf  pigment  is  the  same  ;  in  view  of  the  Darwinian  hypothesis, 
and  the  essential  unity  of  living  things,  such  a  discovery  is  of  value. 
The  rest  of  the  paper  deals  with  the  biological  importance  of  the  ques- 
tion, and  other  examples  of  the  universal  application  of  certain 
chemico-biological  laws  are  taken  from  different  parts  of  the  animal 
and  vegetable  kingdom.  W.  D.  H. 

Composition  and  Nutritive  Value  of  Sardines  Preserved  in 
Oil.  By  DoMENico  Martelli  {Staz.  Sper.  Agrar.,  1895,  28,  225—235). 
— The  following  percentage  results  were  obtained  with  sardines  from 

(1)  Sicily,  (2)  Tunis,  and  (3)  Sardinia: 

Nitrogen  as 

Water.      Fat.      Proteids.     NH3.  Ash,  CaO.  MgO. 

1.  50-16    12-68     4-302     0-168  7-51  0-09  0-19 

2.  50-36    13-07     4-075     0-193  7-85  0-14  0-21 

3.  40-66    23-75     3-836     0-252  8-98  0-07  0-20 

A  part  of  the  organic  nitrogen  (given  as  "  nitrogen  as  proteids  ")  is 
probably  present  in  the  form  of  amides  or  amido-acids. 

Calculating  the  nutritive  value  of  the  fish  by  Konig's  method,  taking 
the  value  of  the  proteids  and  fat  respectively  as  5  and  3  times  that  of 
carbohydrates,  1  kilogram  of  each  of  the  three  samples  is  found  to 
contain  the  following  numbers  of  units  of  nutritive  value:  (1)  1725, 

(2)  1666,  and  (3)  1900.  N.  H.  J.  M, 

Formation    of    Urea   by   Oxidation.     By  Franz   Hofmeister 

(Chem.  Centr.,  1896,  ii,  389—390;  from  Arch.  exp.  Path.  Pharm., 
37,  426 — 444). — With  the  exception  of  Bechamp's  unrecognised 
attempts,  the  formation  of  urea  from  albumin  or  other  nitrogenous 
substances  has  not  been  proved.  Schultzen  and  Nencki  showed  that 
the  nitrogen  of  amido-acids  is  excreted  almost  entirely  as  urea,  and 
Knieriem  proved  that  even  ammonium  salts  are  changed  into  urea  in 
the  animal  organism.  The  most  general  view,  therefore,  of  the  origin 
of  urea  is  that  the  final  products  of  oxidation,  carbonic  anhydride,  and 
ammonia  form  urea  with  elimination  of  water.  Drechsel  has  shown 
that,  by  hydrolysis,  only  a  small  portion  of  the  nitrogen  of  albumin  is 
eliminated  as  urea. 

By  oxidation  of  a  great  variety  of  substances  with  potassium  per- 
manganate, the  author  has  obtained  urea,  often  even  in  considerable 
quantity.  The  substance  was  oxidised  in  aqueous  solution  with 
addition  of  ammonia  and  ammonium  sulphate,  by  means  of  a  quantity 
of  potassium  permanganate  nearly  sufiicient  to  convert  it  into  carbonic 
anhydride,  water,  and  urea.  Decolorisation  took  place  in  times  vary- 
ing from  a  quarter  of  an  hour  to  several  days.  The  liquid  was  then 
Altered,  the  filtrate  evaporated  almost  to  dryness  at  40 — 50°,  and  the 
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crystalline  mass  digested  10 — 12  hours  with  96  per  cent,  alcohol.  The 
filtrate  was  evaporated,  and  to  the  residue  dissolved  in  alcohol  half  its 
volume  of  ether  was  added  and  the  whole  then  filtered  and  evaporated. 
The  presence  of  urea  in  the  residue  was  proved  by  preparation  of  the 
nitrate  and  its  microscopical  examination,  or,  when  in  sufficient  quantity, 
by  determination  of  the  melting  point  and  estimation  of  the  nitrogen. 

Urea  was  proved  to  have  been  formed  in  the  cases  of  hydrocyanic 
acid,  thiocyanic  acid,  formamide,  glycocine  (3  grams  of  urea  nitrate 
from  10  grams  of  glycocine),  oxamic  acid  (0'7  gram  of  nitrate  from  10 
grams  of  acid),  aspartic  acid,  asparagine,  leucine  (0"2  gram  nitrate  from 
5  grams  of  leucine),  gelatin,  egg-albumin  (2  grams  of  nitrate  from  39 
grams  of  albumin),  methylic  alcohol,  ethylene  glycol,  glycollic  acid, 
acetone^  lactic  acid,  malic  acid,  tartaric  acid  (0*7  gram  of  nitrate  from 
20  grams  of  acid),  and  pyrogallol.  No  urea  was  formed  from  ethyl- 
amine,  acetonitrile,  acetamide,  oxamide,  succinamide,  formaldehyde, 
formic  acid,  carbonic  acid  (ammonium  carbonate  containing  carbamate), 
ethylic  alcohol, acetaldehyde, acetic  acid,  glyoxal,  propionic  acid,  malonic 
acid,  glyceric  acid,  butyric  acid,  succinic  acid,  or  grape  sugar. 

This  synthesis  of  urea  depends  on  the  union  of  NHo  -  and  CO  - 
groups,  hence  compounds  containing  no  nitrogen  may  form  urea  by 
the  help  of  ammonia.  The  experiments  show  that  the  groups  CHg'CE 
and  EC-COOH  cannot  yield  urea,  whilst  -  CH-NHo,  -  COOH,  and 
-  CH'OH,  -  COOH  very  easily  form  it,  and  that  the  groups  -  CN 
Rnd  -  CHg'C^H  can  furnish  the  CO  groups  necessary  for  the  formation 
of  urea  only  when  present  in  the  simplest  carbon  compounds,  such  as 
formamide,  oxamic  acid,  hydrocyanic  acid,  methylic  alcohol,  or 
ethylene  glycol. 

The  substances  which,  on  oxidation  with  permanganate,  did  not  form 
urea,  such  as  acetamide  and  oxamide,  are  also  unchanged  in  the  animal 
organism,  whereas  oxamic  acid  which  yielded  urea  is  also  oxidised  to 
urea  in  the  body  without  previous  formation  of  oxalate.  It  is  still 
uncertain,  however,  as  to  whether  this  natural  synthesis  of  urea  is  one 
of  oxidation  and  elimination  of  water,  but  such  an  assumption  does 
away  with  the  necessity  of  attributing  a  special  function  to  the  liver, 
as  this  organ  is  found  to  be  especially  capable  of  oxidising  fatty 
substances.  The  author's  observation  that  the  liver  contains  no  cyanic 
acid  is  opposed  to  the  view  that  the  formation  of  urea  is  analogous  to 
its  production  from  ammonium  cyanate.  E.  W.  W. 

Excretion  of  Nitrogen  by  the  Intestine.  By  Jiro  Tsuboi 
(Zeit.  Biol,  1897,  35,  68 — 93). — Consideration  of  results  of  previous 
workers,  and  the  present  examination  of  the  fseces  in  dogs,  show  that 
the  amount  of  nitrogen  that  leaves  the  body  by  the  intestine  is  by  no 
means  negligible,  and  varies  with  diet.  Less  proteid  is  assimilated 
when  it  is  mixed  with  fat  than  when  it  is  mixed  with  starch.  This 
fact  must  be  taken  into  consideration  in  all  studies  on  metabolic 
phenomena,  even  if  the  products  of  nitrogenous  metabolism  in  the 
faeces  are  scanty.  W.  D.  H. 

The  Fat  of  Ovarian  Dermoid  Cysts.  By  Ernst  Ludwig  {Zeit. 
physiol.  Chem.,  1897,  23,  38—39). — From  fat  obtained  from  the  inte- 
rior .of  numerous   dermoid  cysts   of   the   ovary,  cetylic  alcohol  w^s 
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separated,  and  also  a  new  oily  substance,  similar  in  many  points  to 
cholesterol.  W.  D.  H. 

The  Fat  of  Ovarian  Dermoid  Cysts.  By  Kichard  von  Zeynek 
{Zeit.  2>hysiol.  Chem.,  1897,  23,  40 — 54). — A  fuller  investigation  of 
the  cholesterol-like  substance  alluded  to  in  the  preceding  abstract.  By 
fractional  distillation,  it  was  separated  into  five  fractions  differing 
in  their  solubilities,  optical  activity,  and  percentage  composition. 
Attempts  to  make  crystalline  compounds^  however,  failed.  No  further 
conclusion  than  that  the  substance  has  some  resemblance  to  cholesterol 
is  arrived  at.  W.  D.  H. 

A  Remarkable  Case  of  Alcaptonuria:  Estimation  of  AJcapton 
(Homogentisic  Acid).  By  Georges  Deniges  {J.  Fharm.,  1897,  [vi], 
5,  50 — 54). — In  a  case  of  facial  and  sciatic  neuralgia,  it  was  found 
that,  although  polarimetric  examination  of  the  urine  gave  negative 
results,  and  the  urine  did  not  ferment  in  presence  of  yeast,  the  quan- 
tity of  glucose  indicated  by  Fehling's  test  was  considerable. 

In  1859,  Bcedecker  separated  from  urine  of  a  similar  nature,  a  sub- 
stance, alcapton,  which  was  shown  by  Wolkow  and  Baumann  to  be  a 
homogentisic  acid,  C^HgfOHj.^-CHg-COOH  (Abstr.,  1891,  ii,  1128). 

The  author  succeeded  in  separating  a  quantity  of  this  substance 
from  the  sample  of  urine  in  question.  He  further  succeeded  in  show- 
ing that  the  quantity  secreted  is  increased  under  meat  diet,  and  is 
roughly  proportional  to  the  quantity  of  urea  present.  This  confirms 
Baumann's  theory  that  alcapton  is  formed  by  the  breaking  down  of 
tyrosine. 

Alcapton  may  be  estimated  in  the  following  manner  :  10  c.c.  of 
filtered  urine,  10  c.c.  of  ammonia  solution,  and  20  c.c.  of  decinormal 
silver  nitrate  solution  are  placed  together  in  a  flask  for  5  minutes. 
Five  drops  of  calcium  chloride  solution  and  O'S  c.c.  of  ammonium 
carbonate  solution  are  added;  the  solution  is  made  up  to  50  c.c,  and 
filtered.  The  silver  is  estimated  in  half  the  filtrate.  One  molecule  of 
alcapton,  C^HgO^,  reduces  4  atoms  of  silver.  M.  W.  T. 

Osmotic  Properties  of  Cells  in  their  Bearing  on  Toxicology 
and  Pharmacy.  By  Ernst  Overton  {Zeit. physikal.  Chem.,  1897,  22, 
189 — 209). — The  author  considers  more  especially  the  peculiar  selective 
influence  of  some  classes  of  poisons  and  medicines,  as  a  consequence  of 
which  only  one  class  of  cells  is  especially  affected,  the  remainder  being 
either  not  affected  or  only  indirectly.  As  in  some  cases  the  gain  or  loss 
of  a  compound  by  the  cell  protoplasm  is  not  a  purely  osmotic  process, 
the  local  action  could  be  explained  by  the  assumption  that  the  poison, 
&c.,  only  enters  the  particular  cells  which  exhibit  the  alteration  of 
function.  This,  however,  does  not  appear  to  be  the  case  in  the  majority 
of  cases,  and  many  toxic  compounds  including  the  anaesthetics,  hypnotics, 
and  antipyretics  readily  pass  through  both  plant  and  animal  membranes, 
so  that  in  their  case  the  passage  is  solely  osmotic.  The  local  action  is 
hence  most  probably  due  to  the  fact  that  the  functional  activity  of  the 
one  class  of  cells  is  materially  influenced  by  a  much  smaller  concentra- 
tion of  the  particular  compound  in  its  cell-fluid  than  is  the  case  with 
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the  other  cells.  In  some  cases,  however,  this  does  not  appear  to  be  the 
explanation ;  for  example,  the  action  of  barium  and  potassium  salts  on  the 
cardiac  muscles,  and  such  cases  require  further  research.       L.  M.  J. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Coloration  of  the  Sap  of  Beetroot  and  the  Soluble 
Oxidising  Ferments.  By  Gabriel  Bertrand  {Bied.  Cenir.,  1897, 
26,  60—62;  from  B^dl.  Assoc.  Chim.,  14,  19,  and  Nem  Zeit. 
Riihenzuck.-Ind.,  1896,  253). — The  coloration  of  beetroot  sap  when 
exposed  to  air  is  due  to  the  action  of  a  soluble  ferment  belonging  to 
the  new  group  of  oxydases.  These  ferments  are  readily  detected  by 
means  of  an  alcoholic  solution  of  guaiacum  resin,  a  drop  of  which 
applied  to  vegetable  sap  containing  the  ferment  produces  a  blue 
coloration. 

The  reddening,  and  subsequent  blackening,  of  beetroot  sap,  is  due  to 
the  oxidation  of  tyrosine,  by  the  combined  action  of  air  and  an  oxydase 
(tyrosinase).  Laccase  (another  oxydase)  has  no  effect  on  tyrosine. 
Whilst  tyrosinase  is  destroyed  by  heating  for  12  minutes  at  60 — 70°, 
laccase  is  not  entirely  destroyed  after  20  hours'  heating. 

Tyrosinase  wasalso  isolated  from  the  tubers  of  dahlia  and  irom.BussrfIa 
nigrans.  N.  H.  J.  M. 

Action  of  AmmoniTim  Nitrate  on  Aspergillus  niger.  By 
Charles  Tanret  {J.  Pharm.,  1897,  [vi],  6,  5 — 8). — When  Aspergillus 
niger  is  cultivated  on  the  surface  of  a  liquid  containing  0-25  gram  of 
ammonium  nitrate  per  100  c.c,  the  mycelium  develops  rapidly,  and 
bears  spores  in  less  than  24  hours.  If  two  or  three  times  the  quantity 
of  ammonium  nitrate  is  taken,  the  mycelium  is  formed  as  before,  and 
reaches  enormous  proportions ;  no  reproductive  organs  are,  however, 
produced.  In  the  latter  case,  the  liquid  is  found  .to  contain  free  nitric 
acid,  whilst  the  body  of  the  mycelium  contains  starch.         M.  W.  T. 

Action  of  Carbonic  Anhydride  on  the  Protoplasm  of  Living 
Plant  Cells.  By  G.  JjOVRIo^^  {Bied.  Centr.,  1897,  26,  102—104; 
from  Jahrh.  wiss.  Bot.,  1895,  28,  531—626 ;  and  Bot.  Centr.,  1896, 
06, 15).  —Pure carbonic  anhydride  has  nopermanently  injurious  effect  on 
the  streaming  movement  of  protoplasma,  but  only  momentarily  hinders 
it.  When  20  or  10  ten  per  cent,  of  oxygen  is  mixed  with  the  gas,  the 
movement  of  the  protoplasma  gradually  accommodates  itself  to  the  large 
amount  of  carbonic  anhydride,  and  is  then  no  longer  checked  in  the 
almost  pure  gas. 

Pure  oxygen  sometimes  accelerates  the  streaming,  but  not  to  the 
extent  often  supposed.  Pure  hydrogen  often  quickens  the  movement 
at  first,  but  afterwards  retards  it. 

Mucor  spores  cannot  germinate  in  pure  carbonic  anhydride,  but  are 
however,  not  destroyed  by  being  kept  3  months  in  the  gas.  Ger- 
mination is  considerably  retarded,  but  not  injured  by  pure  carbonic 
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anhydride  mixed  with  70 — 90  per  cent,  of  oxygen.  With  less  oxygen, 
the  growth  of  the  mycelium  is  arrested,  and  there  is  no  formation  of 
sporangium. 

The  increase  of  yeast  is  checked  in  pure  carbonic  anhydride,  but  pro- 
ceeds when  the  gas  is  replaced  by  air.  Mycoderma  cerevisice, ,  however, 
lost  the  power  of  increasing  when  kept  for  12  hours  in  the  pure  gas. 

Pollen  grains  vary  in  their  behaviour  towards  carbonic  anhydride 
according  to  the  kind  of  plant;  some  form  blistered  protuberances 
which  burst  after  a  short  time,  whilst  others  do  not  germinate,  or  at 
once  burst.  Pollen  tubes  generally  burst  in  pure  or  diluted  carbonic 
anhydride,  and  even  1 — 10  per  cent,  of  the  gas  considerably  hinders 
growth.  N.  H.  J.  M. 

The  Amount  of  Iodine  in  certain  Algse.  By  Eschlk  {Zeit. 
IDhysiol.  Chem.,  1897,  23,  30 — 37). — In  both  Fitcus  vesiculosus  and 
Laminaria  digitata,  the  iodine  is  almost  exclusively  in  the  form  of  an 
organic  compound.  The  nature  of  the  substance  is  uncertain,  but, 
from  a  study  of  its  solubilities,  it  appears  to  be  a  mixture  of  several 
substances.  W.  D.  H. 

Relation  between  Lime  and  the  Carbohydrates  in  Plants. 
By  P.  Groom  {Bied.  Centr.,  1897,  26,  136—137  ;  from  Naturio.  Rund- 
schau.,  1896,  931). — The  accumulation  of  carbohydrates  in  plants 
when  calcium  is  deficient  is  attributed  to  the  presence  of  acid  oxalate, 
which  preve»ts  the  conversion  of  starch  into  sugar.  Direct  experi- 
ments showed  that  hydrogen  potassium  oxalate  retards  the  action  of 
diastase  on  starch.  The  effect  of  hydrogen  potassium  oxalate  on  living 
plants  was  first  to  promote  the  accumulation  of  starch,  owing  to  its 
non-conversion  into  sugar,  and  then  to  retard  starch  formation,  and 
probably  also  assimilation  of  carbon.  The  final  effect  of  the  accumu- 
lation of  the  oxalate  was  the  death  of  the  protoplasm. 

N.  H.  J.  M. 

Solubility  of  the  Red  Colouring  Matter  of  Grapes  :  Sterilisa- 
tion of  the  Musts  of  Fruits.  By  Auguste  Rosenstiehl  {Compt. 
rend.,  1897,  124,  566— 569).— The  red  colouring  matter  of  the  grape, 
contrary  to  the  general  belief,  is  soluble  in  grape  juice  when  the  latter 
is  heated,  even  in  absence  of  alcohol.  The  solution  takes  place  more 
rapidly  the  higher  the  temperature,  and  requires  about  5  hours  at 
70°.  The  same  phenomenon  is  observed  with  other  fruits  containing  a 
red  colouring  matter. 

These  colouring  matters  are  very  unstable,  and  are  decolorised 
by  contact  with  tin,  bronze,  and  brass,  but  are  only  slightly 
affected  by  copper.  Exposure  to  air  at  50°  renders  them  quite 
insoluble,  even  in  alcohol,  and  it  follows  that  exclusion  of  air  is  indis- 
pensable if  the  red  colouring  matter  of  the  grape  and  other  fruits  is  to 
remain  in  solution.  The  musts  of  the  grape,  and  of  other  fruits,  when 
preserved  from  contact  with  air,  retain  the  agreeable  taste  of  the  fresh 
fruit.  In  absence  of  air,  they  can  be  heated  for  a  long  time  and 
repeatedly  at  45 — 50°  without  undergoing  the  change  known  as 
*'goiit  de  cuit."  Moreover,  repeated  heating  even  at  this  low  tem- 
perature results  in  sterilisation  of  the  musts,  which  can  afterwards  be 
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kept  for  weeks  in  the  ordinary  vessels  used  for  storing  wine  without 
undergoing  any  alteration  and  without  any  loss  of  the  colour,  odour, 
or  taste  of  the  fresh  fruit.  C.  H.  B. 

Nutritive   Value   of  Beetroot   Leaves.     By  Franz   Lehmann 

{Bied.  Centr.j  1897,  26,  96 — 99  ;  from  Hannov.  Land.  u.  Forstwirtsch 
Zeit.,  1896,  No.  44). — Feeding  experiments  were  made  with  four  sheep 
to  ascertain  the  value  of  sour  beetroot  leaves.  The  following  average 
amounts  of  constituents  digested  in  (1)  unwashed  and  (2)  washed 
leaves  are  given,  and  compared  with  (3)  mangolds  : 

Organic  matter.  Proteids.  Fat.      Carbohydrates. 

2.  I  Beetroot  leaves  I  ^^.^^  _  0-25  9-17 

3.  Mangolds 9*83  0-15  005  8-32 

The  nutritive  value  of  the  leaves,  therefore,  resembles  that  of  mangolds. 
In  the  process  of  washing,  the  leaves  lost  the  following  percentage 
amounts  of  each  constituent ;  organic  matter,  9'0  ;  crude  proteid,  36*9  ; 
fat,  2  6 '5;  crude  fibre  and  nitrogen-free  extract,  5*4.  The  loss  of 
nitrogenous  matter  is  very  high,  but  as  the  sour  leaves  contain  little 
digestible  proteid  (consisting  chiefly  of  undigestible  proteids  and 
amides)  there  is  not  much  actual  loss.  N.  H.  J.  M. 

Preservation  and  Composition  of  Hops.  By  Johannes  Behrens 
{Bied.  Centr.,  1897,  26,  54 — 57  ;  from  Wochenschr.  f.  Bierhrauerei, 
1896). — Among  the  organisms  isolated  by  the  author  from  hops 
were  a  bacillus  {B.  lupuliperda)  which  produces  a  green  fluorescence  in 
suitable  solutions,  and  forms  trimethylamine  from  certain  con- 
stituents of  hops  (compare  this  vol.,  ii,  115),  a  kind  of  Asioergillus, 
and  various  yeasts.  The  spontaneous  heating  of  hops  is  due  to  micro- 
organisms, but  not  always  to  the  same  kind.  The  mould  fungi  destroy 
the  acids  of  the  hops  and  produce  carbonates  from  the  organic  salts. 

The  following  analysis  of  hops  is  given.     The  numbers  show  the 
percentage  amounts  in  dry  substance  free  from  sand  : 
Nitrogen 

Soluble     Ether    Light  petro-     Aqueous 
Total.    Proteid.  in  water,  extract,  leum  extract,    extract.      Tannin.     Ash.     HNOg. 
3-26     2-24        1-58      17-15        15-49         2483        3-59      7*66    trace. 

The  fresh  hops  contained  water  (8*12)  and  sand  (1*65  per  cent.). 

The  coloration  of  hops  (brown  or  red)  is  due  to  insufficient  acidity 
and  may  be  produced  by  adding  alkali.  The  amount  of  acid  in  hops 
varies  with  the  kind,  season,  &c. ;  it  raises  the  acidity  of  the  wort  and 
so  essentially  influences  the  process  of  fermentation.  The  presence  of 
acid  is  practically  without  effect  in  the  sterilisation  of  the  wort.  The 
sulphurisation  of  hops  is  effective  in  improving  the  colour  of  hops ;  it 
has  no  effect  on  their  hygroscopic  properties.  As  regards  the  disinfect- 
ing power  of  sulphurous  acid,  it  was  found  that  whilst  an  extract  of 
hops  which  had  not  been  sulphurised  soon  produced  a  luxuriant  mould 
vegetation,  a  similar  extract  of  hops  which  had  been  so  treated  con- 
tained only  very  few  and  quite  sterile  mycelium  flakes.  The  effect  of 
sulphurous  acid  was,  therefore,  not  sterilisation  in  the  ordinary  sense, 
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but  to  render  the  hops  more  or  less  incapable  of  becoming  infected,  a 
far  more  important  result.  N.  H.  J.  M. 

Ordinary  and  Dried  Superphosphate.  By  Louis  Decoux  and 
Louis  Drumel  (Bied.  Centr.,  1897,  26,  79 — 80;  from  Vingenieur  agric.f 

1896,  110). — The  results  of  field  experiments  in  which  barley  was 
manured  with  sodium  nitrate  alone  and  in  conjunction  with  ordinary 
and  dried  superphosphate  respectively,  indicated  that  the  ordinary 
superphosphate  was  more  effective  than  the  dried.  The  addition  of 
sodium  nitrate  was  advantageous.  N.  H.  J.  M. 

Effect  of  Potash  Manuring  on  the  Quality  of  Brewing  Barley. 
By  Theodor  Remy  {Bied.  Centr.,  1897,  26,  15 — 17  ;  from  Wockenschr. 
f.  Braueri,  1896,  No.  41). — The  following  conclusions  are  given  with 
reserve,  owing  to  the  limited  number  of  samples  available  for  examina- 
tion. There  is  no  indication  of  a  favourable  effect  due  to  large  applica- 
tions of  potash,  and  potash  manuring  can  only  be  insisted  on  when  the 
potash  in  the  soil  is  insufficient  for  good  crops,  and  then  only  with  the 
view  of  increasing  production.  On  the  other  hand,  the  unfavourable 
effect  of  a  heavy  application  of  potash  (in  increasing  the  percentage  of 
nitrogen)  is  so  slight  that  it  need  hardly  be  considered.  Too  much 
hope  should  not  be  placed  in  potash  as  a  specific  means  of  producing 
better  barley  for  brewing.  N.  H.  J.  M. 

The  Role  of  Fat  in  Manures.     By  J.  Hans  Voqel  {Bied.  Centr,, 

1897,  26,  128—129;  from  Deut.  landw.Presse.,  1896,  No.  74).— Stable 
manure,  green  manure,  guano,  and  crude  bone  meal  contain  0*5 — 2  per 
cent,  of  fat,  whilst  manure  prepared  from  human  excrement  contains 
from  8 — 9  per  cent.  Fat  would  be  injurious  when,  for  instance,  it  is 
important  for  the  nitrogenous  matter  to  become  quickly  available  to 
the  plant.  This,  however,  does  not  occur,  as  in  such  cases  manures 
free  from  fat  would  be  applied.  Fat  would  be  useful  in  delaying  the 
decomposition  of  nitrogenous  matter  applied  in  the  autumn.  In  the 
case  of  human  excrement,  the  fat  slowly  decomposes  during  the  autumn 
but  this  ceases  in  winter ;  in  the  spring,  the  fat  gradually  decomposes, 
liberating  at  the  same  time  the  nitrogenous  matter  just  at  the  time  it 
is  required  for  the  crop.  Loss  of  nitrogen  is  thus  prevented.  The 
presence  of  fat  is  particularly  favourable  in  the  case  of  light,  sandy 
soils.  N.  H.  J.  M, 

Action  of  Potassium  Salts  on  different  kinds  of  Soil  {Bied. 
Centr.,  1897,26,  9—14;  from  Arbeiten  d.  deut.  Landw.  (7es.,  Heft.  20). 
— I.  Action  of  Potassium  /Salts  on  Sandy  Soil  (Max  Maercker). — A 
number  of  pot  experiments  were  made  with  a  light  sandy  soil  mixed 
with  2-5  per  cent,  of  peat,  together  with  different  potash  manures. 
The  results  of  the  first  series  of  experiments  made  with  lucerne,  with- 
out potash,  with  kainite,  carnallite  and  *'  Hartsalz  "  (containing  15 
per  cent,  of  potash)  showed  a  great  increase  of  produce  under  the 
influence  of  potash.  The  effect  of  the  three  salts  was  about  equal. 
Potassium  carbonate  was,  however,  more  effective  than  any  of  the 
three.  Sodium  carbonate,  used  in  small  quantity,  gave  a  slight  increase 
of  produce,  whilst  a  larger  quantity  diminished  the  yield.  The 
same  potassium  salts  g.ave  similar  results  with  white  mustard ;  sodium 
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carbonate  and  chloride,  even  in  small  quantities,  were  injurious.  With 
potatoes,  the  potash  manures  had  relatively  little  effect,  and  the  per- 
centage of  starch  was  not  materially  increased.  In  an  experiment 
with  grasses  and  Leguminosce  (mixed),  it  was  found  that  where  large 
amounts  of  potash  were  given,  the  produce  contained  so  much  potash 
that  the  residue  in  the  soil  was  about  the  same  as  when  less  was 
applied,  and  it  is  concluded  that  meadows  should  receive  potash  every 
year.  The  relation  of  grasses  to  leguminous  plants  increased  under 
the  influence  of  potash  manure. 

II.  Action  of  Potassium  Salts  on  Peaty  Soil  (Bruno  Tacke). — Five 
series  of  pot  experiments  are  described.  The  peaty  soil  received  burnt 
lime  (15  grams),  basic  slag  (containing  V.fir^^2  and  3  grams),  and 
sodium  nitrate  (0-8  and  1-5  gram  of  nitrogen  in  each  pot). 
Kainite,  carnallite,  potassium  sulphate,  "Hartsalz,"  from  Solvayhall, 
near  Bernburg,  and  potassium  magnesium  carbonate  were  added  in 
amounts  containing  0'375,  0*5,  and  0-625  gram  of  potash  (correspond- 
ing with  about  75, 125,  and  175  kilos,  per  hectare).  The  plants  selected 
were  oats,  wheat,  barley,  and  white  mustard. 

The  results  of  the  experiments  showed  that  the  peaty  oils  required 
potash  in  order  to  give  satisfactory  results.  The  grain  crops  generally 
had  feeble  stems  unless  sufficiently  supplied  with  potash ;  but  large 
amounts  of  potash  did  not  materially  increase  the  yield  as  compared 
with  the  less  amounts. 

The  effect  of  potash  on  the  amount  of  potash  in  the  produce  was 
very  variable.  In  some  cases,  tbe  percentage  of  potash  in  the  produce 
was  about  the  same  when  potash  was  applied  as  when  it  was  not,  and 
sometimes  it  was  even  less.  The  straw  was  frequently  richer  in  potash, 
the  grain  less  frequently,  when  manured  with  potash.  The  percentage 
of  phosphoric  acid  and  nitrogen  was  generally  unmistakably  diminished 
in  the  plants  manured  with  potash.  In  rye  and  barley,  the  starch  was 
considerably  increased  under  the  influence  of  potash. 

In  some  cases,  the  soil  which  had  received  potash  became  poorer  in 
potash  than  it  was  originally,  owing  to  increased  root  development 
under  the  influence  of  the  manure.  N.  H,  J.  M. 


Analytical   Chemistry. 


''  Barium  Thiosulphate  as  Basis  for  lodimetry.  By  M. 
MuTNiANSKi  {Zeit.  anal.  Chem.,  1897, 36,  220—221.  See  also  Plimpton 
and  Chorley,  Trans.,  1895,  p.  314). — The  solubility  of  barium  thiosul- 
phate at  17-5°  is  such  that  a  saturated  solution,  prepared  by  shaking  an 
excess  of  the  salt  for  15  minutes  with  water  of  that  temperature,  is 
of  exactly  N/100  strength.  Such  a  solution  deposits  none  of  the  salt 
when  kept  for  several  days  at  15°.  The  barium  thiosulphate  is  pre- 
pared by  mixing  hot  concentrated  solutions  of  5  parts  of  sodium  thio- 
sulphate and  4  parts  of  barium  chloride,  and  washing  the  precipitate,  first 
with  warm,  then  with  cold  water,  with  95  per  cent,  alcohol,  and  finally 
with  ether.     Air  drying  for  an  hour  suffices  to  render  it  fit  for  use.     A 
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convenient  starch  indicator  is  prepared  by  triturating  5  grams  of  potato 
starch  and  0*01  gram  of  mercuric  iodide  with  30  c.c.  of  cold  water, 
and  pouring  the  mixture  into  a  litre  of  boiling  water.  After  boiling  for 
3  minutes,  it  is  allowed  to  cool.  The  clarified  solution  retains  its  sen- 
sitiveness (1  part  of  iodine  in  3,500,000)  for  years.  M.  J.  S. 

Rapid  Estimation  of  Organic  Nitrogen.  By  Leonard  {Chem- 
Centr.,  1896,  i,  573  ;  from  Rev.  Chim.  anal.  appL,  1895,  285).— Ten  c.c. 
of  milk  or  urine  is  introduced  into  a  long-necked  300  c.c,  flask,  mixed 
with  1  gram  of  dried  copper  sulphate,  1  gram  of  dried  sodium  phos- 
phate, and  10  c.c.  of  strong  sulphuric  acid,  and  boiled  until  it  becomes 
quite  clear  and  green ;  when  cold,  the  contents  are  transferred  to  a 
100  c.c.  measuring  flask,  supersaturated  with  aqueous  soda,  and  the 
precipitated  copper  hydroxide  redissolved  by  adding  20  c.c.  of  an 
alkaline  solution  of  Eochelle  salt.  After  making  up  to  the  mark,  an 
aliquot  part  of  the  liquid  is  removed  with  a  pipette,  and  the  nitrogen 
in  it  is  estimated  either  by  distilling  off  the  ammonia  or  by  measuring 
the  volume  of  nitrogen  given  off  on  adding  an  alkaline  solution  of 
bromine.  L.  de  K. 

Estimation  of  Ammonia  in  Animal  Secretions  and  Tissues. 
By  Marcellus  Nencki  and  J.  Zaleski  {Chem.  Centr.,  1896, 1,  510 — 511 ; 
from  Arch,  exp,  Pathol,  und  Phaiin.,  36,  385 — 394). — The  finely  divided 
matter,  or  the  liquid,  is  distilled  under  diminished  pressure  at  a  tempera- 
ture not  exceeding  35°,  the  ammonia  being  liberated  by  means  of  lime- 
water,  or  sometimes  by  milk  of  lime.  The  distillate  is  collected  in  a 
specially  constructed  l)ulb-tube  containing  standard  sulphuric  acid,  the 
excess  of  which  is  afterwards  titrated  with  standard  soda,  using 
methyl-orange  as  indicator.  L.  de  K. 

Microchemical  Reaction  for  Nitric  Acid.  By  Reinhard  Brauns 
{Jahrh.f.  Min.,  1897,  1,  73). — Behrens'  methods  of  first  reducing  the 
nitrate  to  nitrite  or  to  ammonia  are  not  direct,  and  not  always  applic- 
able. The  author  suggests  the  following.  A  solution  of  nitrate  gives, 
with  barium  chloride,  sharply  developed,  regular  octahedra  of  the 
sparingly  soluble  barium  nitrate.  L.  J.  S. 

Estimation  of  Very  Small  Quantities  of  Nitrous  Acid.  By 
LuiGi  Zambelli  {Chem.  Centr.,  1896,  1,  1283;  from.  Mon.  Sci.,  [iv], 
10,  351). — The  reagent  is  prepared  by  dissolving  2  grams  of  sulphanilide 
and  2  grams  of  phenol  in  25  c.c.  of  sulphuric  acid  mixed  with  25  c.c. 
of  water ;  the  syrupy  liquid  thus  obtained  is  at  once  ready  for  use. 
The  liquid  to  be  tested  is  put  into  a  stoppered  cylinder,  mixed  with 
2  or  3  c.c.  of  the  reagent,  and  after  10  or  15  minutes  it  is  rendered 
alkaline  with  ammonia.  If  nitrites  be  present,  a  yellow  coloration 
will  make  its  appearance,  which  may  be  matched  by  using  a  solution 
of  silver  nitrite  of  known  strength,  and  the  amount  of  nitrous  acid 
thus  estimated.  L.  de  K. 

Estimation  of  Phosphorus  in  Steel  and  Cast  Iron.  By  George 
AucHY  {J.  Amer.  Chern.  Soc,  1896,  18,  955— 970).— The  author  recom- 
mends the  following  slight  modification  of  Emmerton's  reduction  pro- 
cess.    The  yellow    precipitate  obtained  by  treating  the  nitric   acid 
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solution  of  iron  with  ammonium  molybdate  and  ammonium  nitrate  is 
dissolved  in  as  small  a  quantity  of  ammonia  as  possible  and  poured 
back  into  the  8-oz.  Erlenmeyer  precipitation  flask ;  25  c.c.  of  dilute 
sulphuric  acid  (1  : 2)  is  added  and  then  5  grams  of  zinc,  the  flask 
being  heated  gently  for  5  minutes  or  longer  until  the  zinc  is  nearly 
dissolved.  A  little  sodium  carbonate  is  now  added,  and  when  effer- 
vescence has  nearly  ceased,  the  flask  is  corked  and  allowed  to  cool ; 
the  solution  is  filtered  from  the  undissolved  zinc  through  a  little  cotton 
wool  in  a  Hirsch  funnel  of  the  smallest  size,  using  the  pump,  and  the 
flask  is  rinsed  three  times  with  cold  water,  the  filtrate  being  titrated 
without  delay  by  means  of  potassium  permanganate.  The  author  has 
proved,  by  a  large  number  of  experiments,  that  the  molybdenum  com- 
pound corresponds  with  the  formula  Moj20jc„  although  this  at  first 
may  have  been  MogO^,  which  gets  oxidised  by  filtering  and  dilution. 

It  sometimes  happens  that  a  portion  of  the  yellow  precipitate  again 
separates  on  adding  the  sulphuric  acid,  but  this  may  be  ignored  as  it 
gradually  becomes  reduced  and  passes  into  solution.  L.  de  K. 

Citrate-solubility  of  Phosphoric  Acid.  By  Armand  D.  Hercz- 
FELDER  (Zeit.  angiv.  Chem.,  1897,  73 — 77). — When  treating  basic  slags 
with  Wagner's  citric  acid  solution,  a  portion  of  the  acid  is  liable  to  be 
precipitated  as  calcium  citrate.  Being  thus  deprived  of  some  of  its 
solvent,  part  of  the  phosphoric  acid  may  also  be  precipitated  as  ferric 
phosphate,  and  thus  render  the  results  too  low. 

The  liquid  should,  therefore,  not  remain  too  long  in  contact  with  the 
sample,  and  must  be  soon  filtered  off.  Any  precipitate  which  may  form 
afterwards  must  be  redissolved  by  adding  hydrochloric  acid. 

L.  DE  K. 

Citrate-soluble  Phosphoric  Acid  in  Basic  Slags.  By  Max 
Passon  {Zeit.  angio.  Chem.,  1897,  82 — 84). — This  is  an  attempt, 
partly  successful,  to  calculate  the  amount  of  citrate-soluble  phosphoric 
acid  from  the  total  citrate-soluble  matter,  the  insoluble  portion  of  the 
basic  slags  being  collected  on  a  weighed  filter  and  weighed.  Further 
experiments  will,  however,  have  to  be  made,  L.  de  K. 

Modification  of  the  Method  of  Estimating  the  Soluble  Phos- 
phoric Acid  in  Basic  Slag.  By  Giovanni  Sani  {Staz.  Sper.  Agrar.f 
1895,  28,  275 — 276). — The  substance  (5  grams),  mixed  with  water 
(100  c.c),  is  treated  with  10  per  cent,  citric  acid,  then  with  ammonium 
citrate  (official  solution,  200  c.c.)  and  heated  on  a  water  bath  for  an 
hour,  keeping  the  mixture  carefully  stirred.  It  is  then  diluted  to  500 
c.c,  and  the  process  continued  according  to  the  official  method.  The 
results  of  analysis  of  two  samples  made  by  this  modification  of  the 
official  method,  and  by  Wagner's  method,  are  given,  showing  close 
agreement.  N.  H.  J.  M. 

Reinsch's  Test  for  Arsenic  and  Antimony.  By  James  L.  Howe 
and  Paul  S.  Mertins  {J.  Amer.  Chem.  Soc,  1896,  18,  953— 955).— The 
authors  prefer  the  Reinsch's  copper  test  for  arsenic  to  using  the  Marsh's 
apparatus,  as  it  does  not  require  the  destruction  of  organic  tissues,  and 
will  still  show  the  presence  of  one-millionth  part  of  dissolved  arsenic. 
When  the  copper  is  heated  in  a  glass  tube,  the  arsenic  yields  the  charac- 
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teristic  sublimate  of  arsenious  acid,  appearing  as  brilliant  octahedra 
under  the  microscope.  If  it  is  not  a  case  of  arsenical  but  of  antimonial 
poisoning,  the  slowly  forming  deposit  on  the  copper  will  be  of  a  decidedly 
violet  tint,  very  distinct  from  the  iron-grey  deposit  of  arsenic ;  more- 
over, the  sublimate  will  show  no  trace  of  crystallisation  under  the 
microscope.  L.  de  K. 

Reaction  of  Carbonic  Oxide.  By  Achille  E.  Mermet  {Comjyt. 
rend.^  1897,  124,  621 — 624). — Carbonic  oxide  reduces  a  dilute  solution 
of  potassium  permanganate  acidified  with  nitric  acid,  and  the  change  is 
more  rapid  in  presence  of  silver  nitrate.  Precautions  are  necessary  to 
prevent  reduction  by  organic  matter  contained  in  the  air  or  in  water. 
Solutions  are  prepared  as  follows.  Silver  nitrate,  2  to  3  grams,  in  1000 
c.c.  of  water.  Potassium  2>ermanganate  :  1000  c.c.  of  water  is  boiled  for 
some  time  with  a  few  drops  of  nitric  acid  free  from  hydrochloric  acid, 
and  permanganate  solution  is  added  until  a  rose-colour  is  persistent. 
After  cooling,  1  gram  of  permanganate  is  dissolved  in  the  water,  and 
50  c.c.  of  pure  nitric  acid  added,  the  solution  being  kept  out  of  con- 
tact with  dust  and  away  from  the  light.  The  test  solution  is  prepared, 
just  before  use,  by  mixing  20  c.c.  of  silver  nitrate  solution  with  1  c.c. 
of  permanganate  solution,  adding  1  c.c.  of  pure  nitric  acid,  and  diluting 
to  50  c.c.  with  water  free  from  organic  matter. 

Two  flasks  with  glass  stoppers  are  filled  with  water  free  from  organic 
matter,  and  one  is  emptied  in  presence  of  the  air  to  be  tested,  and  the 
other  in  presence  of  pure  air ;  25  c.c.  of  the  reagent  is  poured  into  each 
flask,  and  they  are  allowed  to  stand  side  by  side,  with  as  little  exposure 
to  light  as  possible,  and  the  time  necessary  for  the  decolorisation  of 
the  permanganate  solution  is  observed.  With  air  containing  from  1 
part  of  carbonic  oxide  in  500  to  2  parts  in  10,000,  the  time  required 
for  decolorisation  varies  from  1  to  24  hours.  Hydrocarbons  and  sul- 
phur compounds  also  reduce  the  permanganate  solution. 

The  author  was  unable  to  detect  any  carbonic  oxide  in  the  gases 
liberated  by  plants  in  active  growth.  He  suggests  that  the  carbonic 
oxide  that  is  undoubtedly  sent  into  the  air  in  somewhat  large  quantities 
is  oxidised  to  oxalic  acid.  C.  H.  B. 

Modified  Method  for  the  Qualitative  Analysis  of  a  Mixture 
of  Bases.  ByL.  Lafay  {J.  Pharm.,  1897,  [vi],  5,  224— 228).— The 
author  suggests  a  method  for  the  detection  of  the  metals  not  precipi- 
tated by  hydrogen  chloride  and  hydrogen  sulphide.  The  method  does 
not,  however,  differ  greatly  from  some  of  those  already  in  use. 

M.  W.  T. 

Detection  and  Estimation  of  Small  Quantities  of  Magnesia 
in  Lime- stones.  By  Alexander  Herrfeld  and  A.  Forster  {Chem. 
Centr.,  1896,  i,  1283  ;  from  Zeit.  Ver.  Ruhenzuck.-Ind.,  1896,  284—288). 
— To  make  a  qualitative  test,  0*5  gram  of  the  sample  is  dissolved  in  10 
c.c.  of  water  with  the  aid  of  hydrochloric  acid  ;  any  iron  is  oxidised  by 
means  of  a  little  nitric  acid  and  then  precipitated  by  boiling  with  a 
small  excess  of  calcium  carbonate.  After  filtering,  an  excess  of  lime- 
water  is  added  which  precipitates  any  magnesia  present. 

After  decantation  and  slightly  washing  the  precipitate,  it  may  be 
VOL.  Lxxii.  ii.  25 
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redissolved  in  hydrochloric  acid,  freed  from  lime  by  means  of  ammonia 
and  ammonium  oxalate,  and  precipitated  with  sodium  phosphate.  It 
is  then,  as  usual,  weighed  as  pyrophosphate.  L.  de  K. 

Estimation  of  Lead  in  Minerals.  By  Giovanni  Giorgis  {Gazzettat 
1896,  26,  522— 527).— The  author  finds  that  the  following  method  of 
estimating  lead  in  galena  gives  good  results.  About  2  grams  of  the 
powdered  mineral  is  treated  with  nitric  acid,  the  latter  displaced  by 
heating  on  the  water  bath  with  sulphuric  acid,  and  the  precipitate,  if 
desired,  freed  from  sulphuric  acid  by  washing  by  decantation,  although 
this  is  unnecessary.  The  product  is  treated  with  soda  or  potash, 
the  solution  acidified  with  acetic  acid,  to  the  whole  or  an  aliquot 
part  of  the  solution  excess  of  standard  potassium  dichromate  solu- 
tion is  added,  and  the  liquid  made  up  to  a  known  volume ;  the 
excess  of  dichromate  is  determined  in  an  aliquot  part  filtered  from  the 
lead  chromate,  by  reducing  with  sulphurous  anhydride,  precipitating 
with  soda,  filtering  and  dissolving  the  precipitate  in  sulphuric  acid, 
the  latter  solution  being  made  up  to  standard  volume,  and  the  chromium 
determined  by  titration  with  permanganate  by  the  author's  method 
(Abstr.,  1893,  ii,  554).  The  excess  of  potassium  dichromate  added  to 
the  lead  solution  is  thus  known,  and  when  subtracted  from  the  total 
quantity  added  gives  the  quantity  which  reacted  with  the  lead,  so  that 
the  percentage  of  the  latter  in  the  mineral  can  be  calculated. 

W.  J.  P. 

Quantitative  Analysis  of  Refined  Copper.  By  Ernst  Murmann 
{Monatsh.,  1896,  17,  697  — 731).— Wegscheider,  in  his  study  of  the 
estimation  of  copper  as  cuprous  sulphide  (Abstr.,  1894,  ii,  31),  having 
stated  that  even  with  careful  manipulation  an  error  of  0*3  per  cent, 
might  occur,  the  author  has  reinvestigated  this  subject,  and  finds  that 
cuprous  sulphide,  prepared  from  pure  copper,  and  repeatedly  heated  in 
hydrogen  with  the  addition  of  a  fragment  of  sulphur,  varies  less  than 
±005  per  cent,  from  the  theoretical  yield.  The  safest  method  of 
heating  is  to  use  a  large  burner,  adjust  the  air  until  the  luminosity 
just  disappears,  and  place  the  crucible  about  5  cm.  from  the  top  of  the 
burner,  so  that  it  is  completely  surrounded  by  the  flame.  When  a 
minute  trace  of  hydrogen  sulphide  is  introduced  into  the  hydrogen,  by 
passing  the  gas  through  dilute  hydrogen  sulphide  solution,  it  is  both 
safe  and  necessary  to  raise  the  crucible  to  a  bright  red  heat.  Cupric 
sulphide  prepared  in  the  wet  way  is  far  from  pure.  Calcium  and  silica 
from  the  vessels  are  always  present,  the  former  only  in  negligible 
quantity,  but  silica  in  sufficient  amount  to  render  it  essential  that  the 
weighed  cuprous  sulphide  should  be  dissolved  and  the  insoluble  matters 
collected.  The  largest  error,  however,  is  caused  by  the  presence  of 
alkalis,  especially  when  an  alkali  sulphide  has  been  used  to  extract 
antimony,  &c.  ;  they  can  only  be  removed  by  washing  the  precipitate 
with  hydrogen  sulphide  solution  after  ignition.  In  spite  of  these 
defects,  the  estimation  of  copper  as  sulphide  is  the  most  accurate  method 
available.  Silver  and  lead  must  first  be  removed  by  adding  a  few 
drops  of  hydrochloric  acid  to  the  nitric  acid  solution  and  then  evapo- 
rating with  a  small  excess  of  sulphuric  acid.  The  filtered  solution  is 
then  precipitated  by  hydrogen  sulphide  as  usual.     The  amounts  of 
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gold,  tin,  bismuth,  antimony,  and  arsenic  in  refined  copper  are  usually 
so  small  that  they  need  not  be  separated,  since  they  fall  within  the 
limits  of  the  error  in  the  copper  estimation  itself.  The  electrolytic 
method  is  less  exact,  owing  to  the  tendency  of  the  reduced  copper  to 
absorb  moisture  from  the  air  even  in  the  desiccator.  For  the  estima- 
tion of  iron  and  nickel,  it  is  better  to  precipitate  the  bulk  of  the  copper 
as  thiocyanate  than  as  sulphide,  since  the  sulphide  always  carries 
down  small  quantities  of  those  metals.  In  estimating  the  lead,  enough 
hydrogen  sulphide  should  be  added  to  the  copper  solution  to  throw 
down  only  a  few  centigrams  of  sulphide.  This  precipitate  will  contain 
all  the  lead,  together  with  some  antimony  and  bismuth.  The  lead  in 
it  should  be  estimated  electrolytically.  Antimony  and  arsenic  are 
best  estimated  by  heating  50 — 100  grams  of  the  metal  to  bright  red- 
ness for  2  hours  in  a  current  of  hydrogen.  The  volatile  metals  are 
completely  expelled,  and  are  condensed  partly  in  the  tube,  partly  (to- 
gether with  the  sulphur)  in  a  hydrochloric  acid  bromine  solution  ;  lead 
passes  over  at  the  same  time,  and  must  be  separated  by  sodium  sulphide. 
If  the  antimony  is  weighed  as  tetroxide,  it  must  afterwards  be  purified 
from  alkali  salts  by  washing  with  cold  water.  Estimation  as  tri- 
sulphide  by  heating  in  carbonic  anhydride  in  a  Gooch  crucible  is  in- 
exact, since  oxygen  enters  the  crucible  by  diffusion  and  partially  converts 
the  sulphide  into  oxides.  These  can,  however,  be  reconverted  into 
sulphide  by  heating  in  hydrogen  sulphide.  The  published  instructions 
for  the  estimation  of  oxygen  in  copper  require  revision.  When  filings 
are  taken  for  heating  in  hydrogen,  it  is  impossible  to  clean  them  with- 
out incurring  superficial  oxidation  to  an  extent  which  may  more  than 
double  the  amount  of  oxygen.  Since  filings  also  are  apt  to  adhere  to 
the  glass  of  the  bulb  tube  during  ignition,  the  weighing  of  the  tube  is 
involved,  but  as  glass  cannot  be  ignited  for  long  without  loss  of 
weight,  an  error  is  incurred.  The  copper  is  best  used  in  the  form  of 
rods  4 — 6  millimetres  in  diameter  and  10 — 20  mm.  long.  These  are 
cleansed  from  grease  by  benzene  or  chloroform,  and  either  filed  bright 
or  rubbed  with  dry  sand  in  a  bag  and  wiped,  but  not  dried  by  heat. 
They  are  best  heated  in  a  boat  placed  in  a  plain  tube.  The  heat  must 
be  continued  until  the  weight  becomes  constant,  which  may  require 
several  hours.  The  estimation  of  the  cuprous  oxide  by  treatment  with 
silver  nitrate  yields  very  fallacious  results,  the  amount  of  oxygen 
found  being  greater  than  the  total  ascertained  by  ignition  in  hydrogen. 
An  analysis  of  INIansfeld  copper  conducted  according  to  the  above 
principles  gave  the  following  results  per  cent.  : 

Cu,        Ag.  Pb.  Fe.  Ni.  Co.      Sb.  and  As.       S.  O. 

99-85    0-015    0-0006    0-0057    0-0012    0-0006    0-0002    0-0014    0-06 

and  metals  in  the  insoluble  residue  0*0007,  a  far  greater  degree  of 
purity  than  has  been  shown  by  former  analyses.  M.  J.  S. 

Estimation  of  Copper.  By  Rudolf  Wegscheider  (Monatsh., 
1897,  18,  44 — 47). — Attention  is  called  to  some  misconceptions  dis- 
played by  Murmann  (preceding  abstract)  in  his  allusions  to  a  paper  of 
the  author's  (Abstr.,  1894,  ii,  31).  C.  F.  B. 
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Acetylene  as  a  Quantitative  Reagent.  By  Heneik  G.  Sober- 
BAUM  {Ber.,  1897,30,  902— 904).— As  already  stated  (this  vol.,  i,  309),. 
on  passing  acetylene  into  an  ammoniacal  solution  of  a  cupric  salt, 
the  metal  is  completely  precipitated  as  black  copper  acetylide  ;  this 
precipitation  is  quantitative,  and  can  be  used  as  a  method  for.  the 
estimation  of  copper. 

Since  other  metallic  solutions  are  not  affected  by  acetylene,  this^ 
method  can  also  be  employed  as  a  means  of  separating  copper  from 
mixtures  containing  it ;  an  experiment  conducted  on  a  solution  con- 
taining copper  and  zinc,  showed  that  no  trace  of  the  latter  was  carried 
down  by  the  acetylide.  J.  F.  T. 

Analysis  of  Copper  Salts.  By  Livio  Sostegni  (Staz.  Sper. 
Agrar.,  1895,  28,  167 — 180). — The  following  method  is  recommended 
for  analysing  commercial  copper  sulphate.  The  salt  (1  gram)  is  dis- 
solved in  water  (25  c.c.)  in  a  small  Erlenmeyer  flask,  and  the  solution 
treated  with  15  c.c.  of  a  solution  of  Rochelle  salt  and  sodium 
hydroxide  (in  the  same  proportions  as  used  in  Fehling's  solution) ; 
after  adding  25  c.c.  more  water,  it  is  gradually  treated  with  sugar 
solution,  and  boiled  for  5  minutes.  Freshly  boiled  water  (25  c.c.) 
is  added,  the  liquid  allowed  to  subside  a  little,  and  filtered  through  a 
filter  free  from  ash  ;  with  a  good  filter,  the  cuprous  oxide  can  be 
washed  free  from  alkali  in  5  to  10  minutes.  The  dried  oxide  is  then 
put  into  a  platinum  boat,  together  with  the  burnt  filter,  and  reduced 
in  a  current  of  hydrogen.  The  copper  can  be  readily  removed  from  the 
platinum  boat ;  although  occasionally  a  little  nitric  acid  has  to  be  used 
to  dissolve  the  last  traces.  The  method  is  quick,  and  gives  very  good 
results.  Small  quantities  of  iron  do  not  affect  the  result.  If,  however, 
more  iron  is  present,  the  solution  is  heated  with  a  slight  excess  of  am- 
monia, filtered  and  boiled  ;  the  analysis  is  then  continued  as  described. 

Estimation  as  Cuiyrous  Sulpliide. — The  copper  is  precipitated  a& 
cupric  sulphide  in  the  manner  described  by  Fresenius  {Quant.  Anal.y 
vol.  I),  filtered,  and  quickly  dried.  The  filter  with  the  precipitate  is 
then  burnt  on  a  platinum  wire,  dropped  into  a  porcelain  boat,  covered 
with  a  little  finely  powdered  sulphur,  and  heated  in  a  current  of 
hydrogen.  The  method  gives  very  good  results,  equal  to  those  obtained 
by  the  electrolytic  method. 

The  first  method  may  also  be  employed  for  estimating  sugar  in 
must  and  wines,  &c.  The  must  (5  c.c),  in  a  100  c.c.  flask,  is  treated 
with  basic  lead  acetate  solution  (4  c.c.)  and  20  per  cent,  sodium  car- 
bonate (4  c.c),  diluted  to  100  c.c,  and  a  portion  filtered  through  a  dry 
filter.  Of  the  filtrate,  10  c.c.  is  treated  with  25  c.c.  of  Fehling's  solu- 
tion diluted  with  four  times  its  bulk  of  water,  boiled  for  2  or  3 
minutes,  and  allowed  to  cool ;  the  supernatant  liquid  is  poured  off 
through  a  filter,  and  the  precipitate  washed  with  hot  water.  The 
analysis  is  then  continued  as  described.  As  regards  the  relation  of 
the  amount  of  copper  to  sugar,  with  solutions  containing  not  more 
than  0*5  per  cent,  of  sugar,  50  milligrams  of  sugar  seems  to  correspond 
with  about  960  of  copper  (Meissl),  whilst  with  0*5 — 1*5  percent, 
solutions,  the  same  amount  of  sugar  corresponds  with  about  93-7  of 
copper  (Herzfeld).  N.  H.  J.  M. 
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Quantitative  Analysis  with  Aid  of  Hydrazine  Sulphate.  By 
Attilio  Purgotti  {Gazzetta,  1896,  26,  ii,  559 — 573). — Hydrazine 
sulphate  may  be  advantageously  used  in  the  estimation  of  copper, 
chromic  acid,  and  manganese  dioxide,  inasmuch  as  it  reduces  these 
substances,  giving  a  quantitative  yield  of  nitrogen. 

On  boiling  copper  sulphate  solution  with  sodium  chloride  and  hydra- 
zine sulphate,  reaction  occurs  in  accordance  with  the  equation 
4CUSO4  +  lONaCl  +  N,H^,H,SO^  =  2Cu,Clo  +  5Na,S0^  +  6HC1  +  N,;  this 
reaction  is  applied  to  the  estimation  of  copper  sulphate  in  the 
following  way.  The  aqueous  solution  of  the  cupric  salt  containing 
excess  of  sodium  chloride  is  boiled  to  expel  air,  in  a  suitable  apparatus, 
and  a  slight  excess  of  a  well-boiled  concentrated  solution  of  hydrazine 
sulphate  introduced  ;  the  mixture  is  then  boiled  until  colourless,  the 
nitrogen  collected  in  a  eudiometer,  and  its  volume  at  N.  T.  P.  ascer- 
tained in  the  usual  way.  100  c.c.  of  nitrogen  at  N.  T.  P.  is  equivalent 
to  1*1313  gram  of  copper. 

Potassium  dichromate  reacts  with  hydrazine  sulphate  in  sulphuric 
acid  solution  in  accordance  with  the  equation  2 K.,Cr.,0- +  SH^SO^-f 
3N,H4,H,SO^  =  2Cr,(S04)3  +  2K,S0^  +  3N, ;  so  that  lOO^c.i.  of  nitrogen 
at  N.  T.  P.  is  equivalent  to  0'87577  gram  of  potassium  dichromate,  or 
0-59576  gram  of  chromic  anhydride  ;  the  determination  is  carried 
out  just  as  with  cupric  salts,  but  no  sodium  chloride  is  used  and  the 
hydrazine  solution  is  acidified  with  sulphuric  acid. 

Manganese  dioxide  readily  reacts  with  hydrazine  sulphate  in  acid 
solution  in  accordance  with  the  equation  2MnOo-f-H.,S04H- 
NoH^jHoSO^  =  2MnS0^  +  ^H^O  +  No,  and  in  neutral  solutions  a  similar 
reaction  occurs,  but  hydrazine  hydrate  is  formed  ;  0'77861  gram  of  man- 
ganese dioxide  liberates  100  c.c.  of  gas  at  N.  T.  P.  The  determina- 
tion may  be  performed  in  acid  or  neutral  solutions,  either  hot  or  cold, 
but  if  ferric  oxide  is  present  it  reacts  with  the  hydrazine  sulphate  in 
hot  acid  solution,  although  not  in  neutral  or  in  cold  acid  solutions. 

The  test  analyses  gave  good  results.  W.  J.  P. 

Separation  of  Thorium  from  the  other  Rare  Earths  by 
means  of  Potassium  Trinitride  [Azoimide].  By  Louis  Munroe 
Dennis  (/.  Amer.  Chem.  S'oc,  1896,  18,  947— 952).— The  author  has 
proved  by  a  large  number  of  experiments  that  thorium  may  be  quanti- 
tatively separated  from  cerium,  lanthanium,  and  didymium  by  boiling 
the  neutralised  solution  with  a  solution  of  potassium  azoimide.  The 
thorium  is  precipitated  as  hydroxide,  a  corresponding  amount  of 
azoimide  escaping. 

The  reagent  is  prepared  by  nearly  neutralising  a  dilute  solution  of 
azoimide  with  aqueous  potash.  L.  de  K. 

Estimation  of  Thoria  and  its  Behaviour  with  Oxalic  Acid 
and  Ammonium  Oxalate.  By  Charles  Glaser  (Zeit.  anal.  Clwm., 
1897,  36,  213— 219).— The  author  admits  the  correctness  of  Hintz 
and  Weber's  statement  (this  vol.,  ii,  162)  that  a  thoria  solution,  mixed 
with  a  large  excess  of  ammonium  oxalate,  gives  no  precipitate  even  on 
cooling.  The  presence  of  ammonium  acetate  increases  the  solubility. 
Excess  of  hydrochloric  acid  completely  precipitates  the  thorium  from 
these  solutions,  seemingly  as  the  salt  ThH2(C20^)^  -f  2HoO.    Zirconium 
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oxalate  is  soluble  in  hydrochloric  acid.  A  separation  of  thorium  from 
the  zirconium  oxides  by  ammonium  oxalate  is  complete  only  when  a 
larger  excess  of  the  oxalate  than  just  suffices  for  dissolving  the  zirconium 
oxalate  is  avoided.  Cerium  oxalate  is  somewhat  soluble  in  ammonium 
acetate,  and  the  use  of  a  large  amount  of  this  salt  must  therefore  be 
avoided  when  separating  thorium  and  cerium.  M.  J.  S. 

Estimation  of  Manganese  in  Cast  Iron.  By  Ferdinand  Ulzer 
and  Julius  Brull  {Cliem.  Gentr,,  1896,  i,  769 ;  from  Mitt,  techn.  Gew. 
Mus.  Wien,  1895,  312). — The  liquid,  after  being  freed  from  iron  by 
means  of  zinc  oxide  according  to  Volhard's  directions,  is  mixed  with 
20  c.c.  of  a  5  per  cent,  solution  of  hydrogen  peroxide.  Aqueous  soda 
is  added  as  long  as  a  precipitate  forms,  and  the  mixture  is  boiled. 
When  cold,  standard  solution  of  oxalic  acid  is  added,  and  then  dilute 
nitric  acid^  the  mixture  is  heated  nearly  to  boiling,  and  the  excess  of 
oxalic  acid  in  the  clear  solution  is  titrated  with  standard  permanganate 
solution. 

The  best  solvent  for  the  iron  is  a  mixture  of  10  vols,  of  nitric  with 
2  vols,  of  sulphuric  acid  and  10  vols,  of  water  ;  during  the  evaporation 
of  the  solution,  10  c.c.  of  hydrochloric  acid  is  added.  The  liquid  should 
contain  about  0*1  gram  of  manganese.  L.  de  K. 

Estimation  of  Manganese  and  Chromium  in  Products  of  the 
Iro^  Industry.  By  Giovanni  Giorgis  {Gazzetta,  1896,  26,  ii^ 
528— 536).— The  author  modifies  Yolhard's  process  (Abstr.,  1880,  141) 
for  determining  manganese  as  follows.  The  solution  of  the  blast  furnace 
or  other  product  containing  iron  and  manganese  is  treated  with  sodium 
carbonate  until  a  slight  precipitate  forms,  which  is  then  dissolved  by 
nitric  acid  free  from  nitrous  acid,  and  the  solution  diluted  to  standard 
volume.  A  known  volume  of  N/20  potassium  permanganate,  more 
than  sufficient  to  oxidise  all  the  manganese  present,  is  boiled  for 
some  time  in  a  basin  with  a  large  quantity  of  sodium  nitrate  and  an 
aliquot  part  of  the  manganese  and  iron  solution ;  after  cooling  and 
diluting  to  a  standard  volume,  an  aliquot  part  of  the  solution  is 
separated  through  an  asbestos  filter  and  the  excess  of  permanganate 
titrated  with  N/20  chromium  sulphate  solution.  From  the  excess  of 
permanganate  thus  ascertained,  the  quantity  of  manganese  in  the 
original  solution  can  be  calculated. 

This  method  is  not  directly  available  for  the  estimation  of 
chromium  ;  if  chromium  but  not  manganese  be  present,  the  former  can 
be  determined  by  substituting  for  the  sodium  nitrate  added  to  the 
boiling  permanganate  solutioD,  a  solution  containing  40  grams  of 
potassium  carbonate  and  0*5  gram  of  potash  per  litre  ;  this  is  added 
to  the  permanganate  solution  which  is  then  boiled  with  the  chromium 
solution  for  a  short  time,  after  the  latter  has  been  neutralised  with 
sodium  carbonate.  The  excess  of  permanganate  used  is  determined  as 
before. 

If  the  solution  contains  iron,  manganese,  and  chromium  together,  it 
is  treated  with  sodium  carbonate,  clarified  with  nitric  acid,  and  boiled 
for  some  time  with  excess  of  permanganate  containing  much  sodium 
nitrate  ;  the  liquid  is  then  rendered  alkaline  by  adding  the  above 
solution  of  potassium  carbonate  and  potash,  and  after  again  boiling  is 
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made  up  to  a  standard  volume,  an  aliquot  part  filtered  oS  through  an 
asbestos  filter,  and  the  excess  of  permanganate  used  determined  as 
before.  The  quantity  of  permanganate  requisite  to  oxidise  both 
chromium  and  manganese  is  thus  ascertained,  and  by  determining  one 
of  these  metals  by  either  of  the  methods  described  above,  the  quantity 
of  each  present  can  be  found. 

The  test  analyses  gave  good  results.  W.  J.  P. 

Estimation  of  Tungsten  in  Perro-Tungstates.  By  Heinrich 
Wdowiszewski  {Chem.  Centr.,  1896,  i,  770;  from  Przeglad.  Technicznyy 

1896,  Zeszyt,  I). — About  1  gram  of  the  sample  is  fused  with  6  times 
its  weight  of  a  mixture  of  2  parts  of  dry  borax  and  3  parts  of 
potassium  sodium  carbonate  ;  the  fused  mass  on  being  exhausted  with 
boiling  water  leaves  the  ferric  oxide  undissolved.  The  filtrate  is  mixed 
with  excess  of  hydrochloric  acid,  evaporated  to  dryness,  and  the  residue 
treated  with  dilute  hydrochloric  acid,  which  leaves  the  tungstic  and 
silicic  acids  undissolved.  The  tungstic  acid  is  then  dissolved  in 
ammonia,  and  reprecipitated  by  adding  hydrochloric  acid. 

L.  DE  K. 

Estimation  of  Antimony  as  Tetroxide.  By  Henri  Baubigny 
{CoTnpt.  rend.,  1897,  124,  499 — 502). — The  existing  statements  as  to 
the  stability  of  antimony  tetroxide  at  high  temperatures  are  conflicting^ 
and  the  author  has  made  experiments  with  a  view  to  ascertain  whether 
antimony  can  be  accurately  estimated  in  the  form  of  this  oxide.  Pare 
antimonic  acid  prepared  from  the  pentachloride  by  the  action  of  water, 
and  dried  at  100°,  was  heated  in  porcelain  dishes,  in  a  glass  or  porce- 
lain tube,  at  357°,  440°,  550—600°,  and  800°.  At  357°,  the  weight 
becomes  practically  constant  after  heating  for  many  hours,  and  the 
product  seems  to  be  antimonic  anhydride.  At  440°,  decomposition 
begins  and  continues  as  the  temperature  is  raised  to  800°,  but  after 
2  hours  at  the  latter  temperature  the  weight  of  the  oxide  becomes 
constant,  and  it  has  the  composition  SbgO^.  No  further  change  takes 
place  if  the  oxide  is  maintained  at  800°  for  several  hours,  and  it  follows 
that  the  tetroxide  is  stable  at  this  temperature.  It  begins  to  decom- 
pose, however,  if  the  temperature  is  raised  to  the  melting  point  of 
silver.  C.  H.  B. 

Estimation  of  Paraffin  in  the  Last  Fractions  of  Brown- 
Coal  Tar  and  Crude  Petroleum.     By  D.  Holde  {Zeit.  angiv.  Chem., 

1897,  116 — 117). — The  author  dissolves  the  sample  in  the  smallest 
possible  amount  of  ether  and  precipitates  the  paraffin  by  adding  the 
smallest  excess  of  absolute  alcohol.  The  temperature  should  be  as 
low  as  -  18  or  -  21°.  The  paraffin  is  washed  on  a  weighed  filter  with 
a  mixture  of  alcohol  and  ether  of  the  same  temperature. 

L.  DE  K. 

Detection  of  the  Adulteration  of  Essential  Oils.  By  Emile 
GossART  {Bull.  Soc.  Chim.,  1896,  [iii],  15,  597— 609).— When  a  mixture 
of  liquids  is  added  drop  by  drop,  with  certain  precautions,  to  another 
liquid  mixture,  containing  the  same  constituents,  the  former  will  not 
merge  at  once  in  the  latter,  but  will  assume  a  spheroidal  state  when 
the    composition  of  the   two    liquids  is    nearly  the    same    (compare 
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Abstr.,  1892,  236).  When,  however,  the  composition  of  the  one  differs 
from  that  of  the  other  by  more  than  a  certain  amount,  the  two  liquids 
mix  at  once  and  will  not  exhibit  the  above  phenomenon.  Upon  this 
fact,  the  author  has  based  a  method,  to  which  he  gives  the  name  of 
homeotropi/,  for  the  detection  of  the  adulteration  of  certain  essential 
oils.  In  this  method,  the  suspected  oil  is  allowed  to  drop  from  a  pipette 
into  a  specially  constructed  glass  dish  containing  some  of  the  essential 
oil  of  known  purity,  when,  if  pure,  it  will  exhibit  the  spheroidal  phe- 
nomenon above  described.  It  is  found,  for  example,  that  this  phenome- 
non is  only  manifested  by  mixtures  of  oil  of  bitter  almonds  and  alcohol, 
when  these  differ  in  composition  by  less  than  2  per  cent,  whenever  oil 
of  bitter  almonds  contains  more  than  3  per  cent,  of  alcohol,  a  drop  of 
the  mixture  invariably  merges  at  once  in  the  pure  oil  when  added  in 
the  manner  described  by  the  author.  In  the  case  of  mixtures  of  oil  of 
bitter  almonds  and  nitrobenzene,  it  is  necessary,  on  account  of  the  high 
viscocity  of  the  liquid,  to  dilute  with  alcohol  when  applying  this  method. 
Estimations  of  any  given  adulterant  may  be  made  by  adding  to  the 
genuine  essential  oil  such  measured  quantities  of  the  adulterant  in 
question  as  will  give  rise  to  the  spheroidal  phenomenon  with  the  impure 
liquid.  A.  C.  C. 

Detection  of  the  Adulteration  of  Essential  Oils.     ByEniLE 

GossART  (Bidl.  Soc.  Chim.,  1897,  [iii],  15,  666—688,  724— 741).— An 
account  of  the  composition  and  proportion  of  the  commoner  essential 
oils,  of  the  substances  with  which  they  are  usually  adulterated, 
and  of  the  application  of  the  author's  method  (preceding  abstract)  for 
detecting  or  estimating  the  adulteration.  M.  W.  T. 

Volumetric  Estimation  of  Ethylic  Alcohol  and  Ethylic 
Acetate  in  Admixture.  By  Basil  B.  Kuriloff  {Ber.,  1897,  30, 
741 — 743). — Ethylic  alcohol  and  ethylic  acetate  are  quantitatively  con- 
verted into  acetic  acid  when  they  are  heated  at  100°  for  4 — 6  hours 
with  an  acid  solution  of  potassium  dichromate,  and  this  method  can 
readily  be  used  for  their  estimation.  The  oxidation  is  effected  by 
means  of  potassium  dichromate  (1  gram  in  100  c.c.)  and  dilute  sul- 
phuric acid,  the  excess  of  chromic  acid  after  the  reaction  has  been  com- 
pleted being  determined  by  means  of  potassium  iodide  and  sodium  thio- 
sulphate.  The  error  in  the  estimation  of  0*1 — 0'15  gram  of  either 
substance  is  less  that  0*5  per  cent.  To  analyse  a  mixture  of  acetic 
acid,  ethylic  acetate,  and  ethylic  alcohol,  three  processes  are  necessary. 
1.  Titration  of  the  acetic  acid.  2.  Hydrolysis  of  the  ethylic  acetate 
with  excess  of  baryta  water  and  titration  of  the  excess  with  sulphuric 
acid.  3.  Oxidation  of  the  total  ethylic  acetate  and  ethylic  alcohol  by 
potassium  dichromate.  A.  H. 

Estimation  of  Glycerol  in  Wine  and  the  Indirect  Estimation 
of  Mannitol  in  Mannitic  Wines.  By  G.  Mancuso-Lima  and 
Giuseppe  Sgarlata  {Staz.  Sper.  Agrar.,  1895,  28,  236— 245).— The 
wine  (25  c.c.)  is  evaporated  to  a  very  small  volume  in  a  porcelain  dish 
on  a  water  bath,  treated  with  a  slight  excess  of  basic  lead  acetate  and 
excess  of  ammonia,  and  quickly  filtered  ;  the  precipitate  is  washed  two 
or  three  times,  the  funnel  being  covered  with  a  larger  funnel,  the  tube 
of  which  is  connected  with  a  flask  containing  caustic  potash  (to  avoid 
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possible  decomposition  of  the  lead  glucosate  by  carbonic  anhydride 
during  the  filtration).  The  filtrate  is  collected  in  a  beaker,  super- 
saturated with  pure,  concentrated  sulphuric  acid,  again  filtered,  boiled, 
and  permanganate  run  in  until  the  liquid  becomes  red,  the  boiling 
being  maintained.  The  number  of  c.c.  of  permanganate  added  multi- 
plied by  O'Ol  gives  the  amount  of  glycerol  in  the  25  c.c.  of  wine. 

Indirect  Estimation  of  Glycerol. — Fifty  c.c.  of  wine  is  evaporated  down, 
treated  with  a  slight  excess  of  basic  lead  acetate,  filtered,  washed,  and 
diluted  to  500  c.c.  Of  this,  250  c.c.  is  treated  with  sodium  carbonate, 
filtered,  made  up  to  a  definite  volume  and  the  glucose  determined  with 
Fehling's  solution.  The  other  250  c.c.  of  the  solution  is  saturated  with 
sulphuric  acid,  filtered,  washed,  and  the  boiling  solution  oxidised  with 
normal  permanganate  solution.  The  amount  of  permanganate  required 
to  oxidise  the  glucose,  as  determined,  is  calculated  and  deducted  from  the 
amount  actually  used.  The  number  thus  obtained  multiplied  by  O'Ol 
gives  the  amount  of  glycerol  in  25  c.c.  of  wine. 

Indirect  Estimation  of  Mannitol. — ^The  glycerol  is  determined  by  the 
direct  method  first  described.  Another  50  c.c.  of  the  wine  is  treated 
exactly  as  for  the  indirect  estimation  of  glycerol.  The  number  of  c.c, 
of  permanganate  minus  the  amount  corresponding  with  the  glucose  and 
glycerol,  multiplied  by  0*0089  gives  the  amount  of  mannitol  in  25  c.c.  of 
wine.  N.  H.  J.  M. 

Estimation  of  Pentoses  and  Pentosans  by  Means  of  the  Pur- 
furaldehyde  Distillation.  By  Martix  Kruger  and  Bernhard 
ToLLENS  (CAew.  Centr.,  1896,  1,  576 — 577;  ivom  Zeit.  Ver.  Riihenzuch.- 
Ind.,  1896,  21— 25).— From  2  to  5  grams  of  the  fodder  is  distilled  with 
100  c.c.  of  12  per  cent,  hydrochloric  acid  until  30  c.c.  has  passed  over, 
another  30  c.c.  of  acid  is  then  added,  and  the  operation  repeated  until 
the  distillate  no  longer  reddens  paper  saturated  with  a  solution  of 
aniline  acetate.  A  solution  of  phloroglucinol  in  dilute  hydrochloric 
acid  is  now  added  to  the  distillate,  and  the  whole  is  made  up  with  acid 
to  400  c.c.  and  allowed  to  remain  overnight.  The  precipitate  is  then 
collected  on  a  weighed  filter,  washed,  dried  at  97°,  and  weighed. 
To  calculate  the  amount  of  furfuraldehyde,  the  weight  of  the  precipi- 
tate is  divided  by  1*82  if  it  does  not  exceed  0'2  gram;  by  1*93  if  it 
amounts  to  0*5  gram,  and  by  corresponding  factors  if  it  comes  between 
the  twOi 

To  calculate  the  furfuraldehyde  into  the  respective  pentosans  and 
pentoses,  0*0104  is  first  deducted  and  the  difference  is  multiplied  by  the 
following  factors:  168  for  xylan,  2  07  for  araban,  or  1*88  for  pento- 
sans in  general,  1*91  for  xylose,  235  for  arabinose,  or  2'31  for  the 
pentoses  in  general.  L.  de  K. 

Electrolytic  Estimation  of  Copper  in  Sugar  Analysis.  By  G. 
Tarulli  {Gazzetta,  1896,  26,  ii,  485 — 495). — In  order  to  ascertain 
whether,  in  the  reduction  of  Fehling's  solution  by  sugars,  the  copper 
may  be  advantageously  estimated  electrolytically,  the  author,  after  ti- 
trating the  sugar  solution  with  standard  Fehling,  determines  the  copper 
remaining  in  solution  by  weighing  it  as  electrolytically  deposited  metal, 
and  then  dissolves  the  cuprous  oxide  which  has  been  filtered  off  in 
nitric  acid,  displaces  the  latter  by  sulphuric  acid,  and  after  electro- 
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lysing,  weighs  the  copper  originally  precipitated,  as  oxide ;  the  com- 
parison of  the  quantity  of  copper  in  the  Fehling  solution  used  with  the 
sum  of  the  two  quantities  of  copper  thus  deposited  electrolytically 
shows  that  the  process  is  accurate.  Copper  may  be  deposited  electro- 
lytically from  alkaline  Fehling  solution  and  weighed  as  metal  with 
nearly  the  same  accuracy  as  from  acid  solutions.  The  cuprous  oxide 
is  best  filtered  off  through  Berzelius  filter  paper,  and  Missaghi's 
suggestion  that  a  piece  of  glass  rod  should  be  placed  between  the  filter 
and  funnel  to  expedite  filtration  should  be  adopted ;  the  oxide  is  pre- 
vented from  creeping  over  the  edge  of  the  filter  by  turning  the  latter  in 
several  millimetres  below  the  top.  Instead  of  converting  the  cuprous 
oxide  into  nitrate  and  then  into  sulphate,  satisfactory  results  may  be 
obtained  by  electrolysing  the  solution  of  the  oxide  in  a  mixture  of  3 
parts  of  nitric  acid  (sp.  gr.  =  1-18)  and  8  parts  of  sulphuric  acid  (sp.  gr. 
=  1-07). 

The  author  finds  that,  taking  Cu  =  63*34,  inverted  cane-sugar  reduces 
9-77  equivalents  of  cuprous  oxide.  W.  J.  P. 

Reducing  Powers  of  Various  Sugars  Determined  by  the 
Electrolytic  Process.  By  G.  Tarulli  and  E.  Mameli-Cubeddu 
(Gazzetta,  1896,  26,  ii,  495—502). — The  authors  have  determined  the 
reducing  powers  of  various  sugars  by  Tarulli's  process  (see  preceding 
abstract),  using  normal  and  one-fourth  normal  Fehling's  solution.  The 
reducing  powers  obtained  by  them  and  by  Soxhlet  are  given  in  the 
following  table  : 


Tarulli  and  Cubeddu. 

Soxhlet. 

"Normal. 

Dilute. 

Normal. 

Dilute. 

Dextrose 

10-748 

7-238 

10-003 

8-682 

10-632 
8-559 

10-187 
8-02 

10-52 
7-4 
9-8 
6-9 

1011 

Lactose    

7*4 

Galactose    

Maltose   

9-4 

The  observation  of  Soxhlet  and  Brumme,  namely,  that  the  first  por- 
tions of  dextrose  added  to  Fehling's  solution  are  more  completely  re- 
duced than  the  later  ones,  is  confirmed,  the  authors  finding  that  the 
cupric-reducing  power  of  the  glucose  gradually  diminishes  as  its  addition 
proceeds.  W.  J.  P. 

Estimation  of  Sugar  in  Animal  Liquids.  By  E.  Riegler  (Zeit. 
anal.  Chem.,  1897,  36,  280;  from  Wiemo-  nied.  Bldtt.,  1896,  451).— 
Fehling's  solution  is  reduced  by  an  excess  of  phenylhydrazine  with 
evolution  of  nitrogen.  The  difference  between  the  volume  of  nitrogen 
obtained  from  5  c.c.  of  Fehling's  solution  and  the  same  after  partial 
reduction  by  the  sugar  to  be  estimated  is  reduced  to  grams  and  multi- 
plied by  2-6.  M.  J.  S. 

Estimation  of  Sugar  in  Urine.  By  Augusta  Jassoy  {Chem. 
Centr.,  1896,  i,  578—579  ;  from  A2mth.  Zeit.,  ii,  34— 36).— The  urine. 
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which,  if  alkaline,  should  be  acidified  with  tartaric  acid,  is  fermented  in 
a  special  apparatus  with  yeast,  and  the  carbonic  anhydride  produced  is 
found  by  noticing  the  volume  of  air  before  and  after  absorption  by 
aqueous  potash. 

It  is  difficult  to  see  in  what  respect  this  process  is  preferable  to 
those  ordinarily  used,  as  nothing  like  the  theoretical  amount  of 
carbonic  anhydride  has  been  obtained  by  the  author.  L.  de  K. 

Estimation  of  the  Caramel  on  the  Surface  of  Coffee  Berries 
Roasted  with  Sugar.  By  Wilhelm  Fresenius  and  Leo  Grunhut 
{Zeit.  anal.  Chem.,  1897,  36,  225 — 233).— Four  methods  have  been 
proposed  for  this  purpose,  namely,  those  of  Neubauer,  Konig,  Stutzer, 
and  Hilger.  Stutzer's  is  the  one  favoured  by  the  Conference  of 
Bavarian  Technical  Chemists,  but  the  author?,  after  testing  the  four 
methods  side  by  side,  give  the  preference  to  Hilger's.  Neubauer's  and 
Kbnig's  processes  depend  on  the  extraction  of  the  berries  with  hot 
water,  and  the  results  are  unquestionably  too  high.  In  Stutzer's  pro- 
cess, 10  grams  of  the  unground  coffee  is  shaken  for  5  minutes  with 
250  c.c.  of  cold  water,  made  up  to  500  c.c,  the  extract  decanted  im- 
mediately, filtered,  and  its  solid  contents  (drying  at  1(0°)  and  ash 
ascertained. 

Experiments  with  coffee  to  which  no  sugar  had  been  added  show 
that  an  appreciable  portion  of  the  extractive  matter  consists  of  normal 
coffee  constituents,  and  if  these  are  deducted  the  results  are  too  low. 
In  Hilger's  process,  10  grams  of  whole  coffee  is  digested  three  times, 
for  half  an  hour  each  time,  with  100  c.c.  of  a  mixture  of  equal  volumes 
of  water  and  90  per  cent,  alcohol  at  atmospheric  temperature.  Each 
portion  of  extract  is  decanted,  and  the  united  extracts  are  made  up  to 
500  c.c,  filtered,  and  residue  and  ash  ascertained  as  before.  If  from 
the  numbers  thus  obtained  there  is  deducted  a  constant  (1'07  of  dry 
residue,  or  0*83  of  ash-free  residue  per  100  parts  of  dry  coffee),  which 
is  the  average  of  four  experiments  on  genuine  coffee  roasted  until  it 
has  undergone  a  normal  loss  of  18  per  cent.,  the  remainder  may  be 
regarded  as  representing  the  caramel  present,  and  agrees  approximately 
with  the  numbers  obtained  in  Stutzer's  method  without  any  deduction. 

M.  J.  S. 

Estimation  of  Alcapton  (Homogentisic  Acid)  in  Urine. 
By  Georges  Deniges  {J.  Fharm.,  1897,  [vi],  6,  50— 54).— See  this 
vol.,  ii,  337. 

Estimation  of  Filicic  Acid  in  OflScinal  Preparations  of  the 
Male  Fern.  By  Girolamo  Daccomo  and  L.  Scoccianti  {J.  Pharm., 
1897,  [vi],  5,  61 — 62). — The  aqueous  solution  of  filicic  acid,  or  the 
rhizome  of  the  fern  itself,  is  extricated  with  ether  and  the  ethereal 
extract  agitated  with  a  solution  of  copper  acetate.  The  copper  filicate 
is  collected,  washed  with  water  and  alcohol,  dried  at  100°,  and  weighed. 
Pure  ether  should  be  used  for  the  extraction,  as  the  presence  of  a 
small  quantity  of  alcohol  lowers  the  solubility  of  the  filicic  acid  con- 
siderably. M.  W.  T. 

Qualitative  Examination  of  Butter.  By  Emil  Jahr  {CJiem. 
Centr.,  1896,  i,  462  ;  from  Milch.  Zeit.,  24,   766— 767).— The  melted 
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fat  is  shaken  in  a  test-tube  with  twice  its  volume  of  water  at  31°,  and 
the  tube  is  then  placed  in  water  at  50°.  Margarine  readily  separates 
whilst  butter  remains  emulsified  for  some  time.  In  a  mixture  of 
margarine  and  butter,  two  distinct  layers  will  be  visible. 

On  adding  sulphuric  acid,  then  hydrochloric  acid,  and  finally  a  little 
permanganate  solution,  the  margarine  retains  its  yellow  colour,  and 
readily  separates  from  the  aqueous  layer,  whereas  butter  is  completely 
bleached,  and  separates  with  difficulty  ;  a  mixture  of  the  two  will 
remain  more  or  less  yellow,  and  will  partly  stick  to  the  sides  of  the 
test-tube.  If  brine  is  used  instead  of  water,  the  margarine  separates 
as  a  clear  yellow  layer  covered  at  the  top  and  bottom  with  a  flocculent, 
opaque  mass.  If  as  little  as  10  per  cent,  of  butter  is  present,  the  ^fat 
separates  as  a  homogeneous,  opaque,  dirty  yellow  mass. 

L.  DE  K. 

Detection  of  Margarine  in  Cheese.  By  Von  Eaumer  {Zeit. 
angw.  Chem.,  1897,  77 — 82).— The  author  has  not  obtained  satisfactory 
results  by  extracting  the  fat  with  ether  and  submitting  it  to  the 
usual  tests,  as  the  fat  in  cheese  is  always  sensibly  decomposed. 

Better  results  are  obtained  by  rubbing  cheese  with  water,  and 
adding  a  solution  of  copper  sulphate,  which  causes  the  formation  of  a 
dense  precipitate  containing  the  fat,  whilst  the  free  fatty  acids  remain 
in  the  mother  liquor ;  the  precipitate  is  finally  extracted  with  light 
petroleum  of  low  boiling  point.  L.  de  K. 

Estimation  of  Tannin  in  Wine.  By  Agostino  Vigna  [Staz. 
Sper.  Agrar.,  1895,  28,  19—22.  Compare  Abstr.,  1891, 1399).— Instead 
of  zinc  acetate,  potash  alum  may  be  employed  for  precipitating  the 
tannin.  The  process  is  as  follows  :  8  per  cent,  alum  solution  (40  c.c.) 
is  added  to  the  wine  (50  c.c),  and  the  acid  exactly  neutralised  with 
ammonia.  The  mixture  is  shaken,  filtered  through  a  plain  filter,  the 
precipitate  washed  with  cold  water,  and  finally  washed  out  into  the 
original  dish.  It  is  then  dissolved  in  dilute  sulphuric  acid  (1  : 4)  and 
titrated  in  the  cold  with  permanganate  after  addition  of  a  known 
amount  of  indigo  solution. 

The  method  gives  results  agreeing  with  those  obtained  by  the 
ammoniacal  zinc  acetate  method.  N.  H.  J.  M. 

Detection  of  **  Saccharin  "  in  Beer.  By  Wauters  {Chem.  Centr., 
1896,  i,  576  ;  from  Mon.  scient.,  [iv],  10,  146 — 147). — Beer  containing 
"saccharin"  usually  has  a  low  density,  and  also  contains  but  little  solid 
matter.  The  author  rejects  as  untrustworthy  the  tests  for  "saccharin  " 
based  on  the  detection  of  its  sulphur  ;  the  reaction  with  resorcinol  and 
sulphuric  acid  is  utterly  condemned.  He  considers  the  best  test  to  be 
the  one  based  on  the  formation  of  salicylic  acid,  when  "saccharin  "  is 
gently  fused  with  potassium  hydroxide.  L.  de  K. 

Urometer  for  Small  Quantities  of  Urine. "^  By  Adolf  Jolles 
{Zeit.  anal  Chem.,  1897,  36,  221— 223).— A  miniature  hydrometer 
(103  mm.  in  length)  with  a  scale  ranging  from  sp.  gr.  1*000  to  1*010, 
but  furnished  with  weights  by  which  readings  up  to  1*050  can  be 
obtained  with  the  use  of  20  c.c.  of  liquid.  ■    ovr:  M.  J.  S. 
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Molecular  Dissymmetry  and  the  Rotatory  Power  of  Active 
Homologous  Compounds.  By  Philippe  A.  Guye  and  L.  Chavanne 
{Bull.  Soc.  Chim.,  1896,  [iii],  15,  177— 195  and  275— 305).— The 
authors  give  a  detailed  account  of  the  preparation  of  the  various  opti- 
cally active  compounds  which  they  have  examined  (compare  Abstr.,  1895, 
i,  202  and  317).  The  study  of  these  compounds,  and  of  a  number  of 
others  prepared  and  examined  by  different  observers,  leads  to  the 
following  generalisations. 

1.  For  any  substance  containing  one  asymmetric  carbon  atom, 
Q  a  h  c  d,  in  which  the  heaviest  group  alone  is  allowed  to  vary,  the 
formula  for  the  product  of  asymmetry  indicates  that  the  rotatory  power 
reaches  a  maximum,  and  that  the  values  then  decrease  ;  if  the  heaviest 
group,  a,  is  already  large  as^compared  with  the  other  three,  the  rotatory 
powers  may  decrease  continually  from  the  first  term. 

2.  In  the  23  series  of  homologous  compounds  examined,  16  show 
values  of  [ajo  which  reach  a  maximum,  whilst  in  the  case  of  the  re- 
maining 7  the  values  of  [ajo  decrease  regularly  with  rising  molecular 
weight. 

3.  In  a  number  of  instances,  the  observed  maximum  of  [aj^  does  not 
coincide  with  the  calculated  maximum  value  of  P,  although  the  maxi- 
mum of  P  is  usually  very  close  to  that  of  [ajo. 

4.  These  results  only  hold  when  the  compounds  are  strictly  homo- 
logous. If,  for  example,  in  any  series  of  normal  compounds  the  butylic 
is  replaced  by  the  isobutylic  radicle,  or  an  atom  of  chlorine  by  an  atom 
of  bromine,  the  regularity  is  destroyed. 

5.  Isomeric  compounds  may  therefore  have  very  different  rotatory 
powers,  and  the  rotatory  power  depends,  not  merely  on  the  masses  of 
the  groups,  but  on  their  relative  positions  one  to  another.         H.  C. 

Measurement  of  the  Capacity  of  Polarisation.  By  C.  M. 
Gordon  (^n?^.  Phys.  CJiem.,  1897,  [ii],  61,  1 — 29). — For  small  currents, 
polarisation  is  a  reversible  process,  and  if  E  is  the  force  which  it  sets 
up,  G  the  capacity,  J  the  current,  and  t  the  time,  the  Kohlrausch  for- 
mula E=\JG  Ijdt  holds;  if,  however,  the  current  is  increased  beyond  a 

certain  value,  the  capacity  does  not  remain  constant,  and  the  formula  no 
longer  applies.  When  mercury  electrodes  are  used,  the  capacity  depends 
primarily  on  the  number  of  dissolved  mercury  ions  in  the  solution. 
The  capacity  in  the  case  of  platinum  electrodes  depends  both  on  the 
quantity  of  occluded  hydrogen  or  oxygen  and  on  the  concentration  of 
the  electrolytes.  Besistances  can  be  accurately  determined  with  plati- 
nised platinum  electrodes,  but  the  values  obtained  are  too  great  when 
the  electrodes  are  not  platinised.  H.  C. 

Determination  of  the  Dielectricity  Constants  of  some  Salt 
Solutions  by  the  Electrometric  Method.  By  Frederic  J.  Smale 
{Ann.  Phys.  Chem.,  1897,  [ii],  61,   625— 628).— The  dielectricity  con- 
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stants  of  the  following  salt  solutions  were  determined,  and  are  given 
in  terms  of  water  as  unity 


Maiinitoboiic 

rmal  cone. 

KCl. 

HCl. 

C11SO4. 

acid. 

0-001 

1-013 

0-990 

— 

0-002 

1-018 

1-033 

1-012 

0-005 

1-034 

.-••064 

1-017 

0-008 

1070 

1-090 

1-050 

0-010 

1-113 

M26 

1-086 

0-030 

1-160 

0-020 

1-128 

0-050 

1-155 

0-333 

1-007 

0-666 

1-019 

It  is  especially  noteworthy  that  the  solutions  have  greater  dielec- 
tricity  constants  than  pure  water,  but  no  explanation  of  this  fact  can 
yet  be  given.  The  dielectricity  constants  are  not  proportional  to  the 
conductivities.  EL  C. 

Electrical  Conductivity  of  Nitramide.  By  E.  Baur  (Anncden, 
1897,  296,  95  —  100.  Compare  this  vol.,  ii,  25).--The  electrical  con- 
ductivity of  nitramide  at  0°  is  stated  by  Hantzsch  and  Kaufmann  {loc. 
cit.)  to  be  /X32  =  195,  and  /a63=  1-69  ;  a  decrease  of  conductivity  accom- 
panying dilution  is  inconsistent  with  the  dissociation  hypothesis,  and 
the  author  has  therefore  performed  a  series  of  observations  with  a 
specimen  of  nitramide  obtained  from  nitrourethane,  and  several  times 
recrystallised.  The  values  obtained  are  in  opposition  to  the  result  of 
the  above-mentioned  investigators,  the  electrical  conductivity  increasing 
with  dilution,  and  when  v  =  63*105,  the  conductivity,  /a=  1*126  ;  the 
higher  value  recorded  by  Hantzsch  and  Kaufmann  is  attributed  to  the 
presence  of  nitric  acid  in  the  specimen  of  nitramide  employed. 

In  considering  the  isomerism  of  compounds  having  the  formula 
NgOgHo  (this  vol.,  ii,  26),  Hantzsch  states  that  nitramide  is  500  times 
more  feebly  acidic  than  acetic  acid ;  the  conductivity  of  acetic  acid, 
however,  is  observed  by  the  author  to  be  only  five  or  six  times  greater 
than  that  of  nitramide,  so  that  if  acidity  is  regarded  as  nearly  propor- 
tional to  this  constant,  acetic  acid  is  not  more  than  five  or  six  times 
more  strongly  acidic  than  nitramide.  It  is,  however,  approximately 
true  that  the  dissociation  constant  of  acetic  acid  is  500  times  that  of 
nitramide. 

The  author  is  of  opinion  that  the  corrected  conductivity  constant  of 
nitramide  differs  so  considerably  from  that  of  hyponitrous  acid  as  to 
indicate  structural  isomerism,  and  not  stereoisomerism  as  advocated 
by  Hantzsch  {loc.  cit).  M.  0.  F. 

Electromotive  Force  and  Partition  Equilibrium.  By  Alfred 
H.  BucHERER  {Zeit.  i^hysikal.  Chem.,  1897,  22,  590— 597).— The  author 
replies  to  the  criticisms  of  Luther  (this  vol.,  ii,  240),  and  points 
out  that  his  deductions  were  purely  thermodynamical,  inasmuch  as 
they  involved  no  assumption  regarding  the  state  of  substances  in  solu- 
tion, Asc,  although  experimental  facts,  not  involving  any  hypotheses  or 
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speculation  were  of  course  used.  The  author  further  adds  instances 
which  he  holds  are  not  in  accord  with  Nernst's  theory,  the  funda- 
mental fault  of  which  is,  in  the  author's  opinion,  that  it  employs 
fictitious  physical  constants  instead  of  the  actual  ones.         L.  M.  J. 

Heat  of  Formation  of  Formaldehyde.     By  Marcel  Del^pine 

{CoTiipt.  rend.,  1897,  124,  816 — 819). — The  action  of  ammonia  on 
aqueous  solutions  of  formaldehyde  develops  +16-6  Cal.  for  each  mole- 
cule of  ammonia,  and  it  follows  that  GCHgO  diss.  +  ^NHg  diss.  = 
CgHj2N^  diss,  -f  6H2O  develops  -f  66*4  Cal.  If  the  heat  of  formation 
of  hexamethylene  from  its  elements  is  taken  as  -  219  Cal.,  it  follows 
that  C-f  H2  +  0  =  H-CH0  diss,  develops  -f  40-3  Cal.  If  -21-3  Cal. 
is  taken  as  the  heat  of  formation  of  hexamethylene,  that  of  formalde- 
hyde becomes  40-4  Cal.  The  heat  of  dissolution  was  measured  by 
passing  hydrogen  mixed  with  formaldehyde  vapour  into  water,  and  the 
value  obtained  is  15  Cal.,  which  is  relatively  very  high.  The  heat  of 
formation  of  gaseous  formaldehyde  must  be  4-  25*4  Cal.        C.  H.  B. 

Solutions  of  Trichloracetic  Acid.  By  Paul  Rivals  {Compt. 
rend.y  1896,  123,  240— 242).— The  heat  of  neutralisation  of  trichlor- 
acetic acid  with  potassium  hydroxide,  or  with  ammonia,  varies  con- 
siderably with  the  dilution.  Thus,  a  solution  of  trichloracetic  acid 
containing  1  gram-molecule  per  litre,  when  neutralised  with  a  dilute 
ammonia  solution,  gave  13'85  Cal.,  and  a  solution  of  the  acid  contain- 
ing a  gram-molecule  in  4  litres  gave  13*10  Cal.  The  difference  is 
mainly  due  to  the  heat  of  dilution  of  trichloracetic  acid,  which  is 
found  to  be  very  appreciable.  The  author  gives  an  expression  for  the 
heat  of  solution  of  solid  trichloracetic  acid,  from  which  it  would 
appear  that  the  heat  of  solution  in  0*4  litre  is  zero,  that  it  rises  to 
2-7  Cal.  in  8  litres,  and  falls  to  —2-53  Cal.  in  0-11  litre.  H.  C. 

Calorimetric  Investigations.  Heat  of  Combustion  of  the 
Amides  and  Anilides  of  the  First  Members  of  the  Series  of 
Dibasic  Acids.  By  Friedrich  C.  A.  Stohmann  and  Emil  Haussmann 
{J.  pr.  Ghem.,  1897,  [ii],  bQ,  263—284.  Compare  Abstr.,  1895,  ii, 
482). — The  heat  of  combustion  of  several  amic  acids,  and  of  theirphenylic 
derivatives,  amides,  anilides,  imides,  ammonium  salts, and  ethereal  salts, 
has  been  determined.  It  is  found  that  phenyloxamic  (oxanilic)  acid  and 
its  derivatives  yield  appreciably  higher  values  than  do  the  isomeric 
phthalamic  acid  derivatives  ;  this  is  connected  with  the  fact  that  the 
first  acid  has  a  much  higher  conductivity  constant  than  the  second. 
Unsymmetrical  diphenylcarbamide  has  a  slightly  larger  heat  of  com- 
bustion than  the  symmetrical  compound  ;  as  usually  happens  in  such 
cases,  the  first  is  the  compound  with  the  lower  melting  point.  The 
difference  between  the  heats  of  combustion  of  succinic  acid  and  its 
derivatives  and  those  of  the  corresponding  derivatives  of  malonic  acid 
is  less  than  the  normal  difference  for  CHg  (156 "6  Cal.),  and  still  smaller 
is  the  difference  between  malonic  and  oxalic  derivatives  ;  connected 
with  this  is  the  fact  that  the  conductivity  constant  of  oxalic  acid  is 
much  greater  than  that  of  malonic,  and  that  of  malonic  acid  than  that 
of  succinic.  The  heats  of  combustion  of  diamides  are  greater  than 
those  of  the  corresponding  amic  acids,  and  these  than  those  of  the 
corresponding  dibasic  acids,  by   74'9   Cal.   in  the  mean.     Using  this 
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number,  the  heat  of  combustion  of  carbonic  acid  can  be  calculated 
from  that  of  carbamide  giving  the  value  +2*4  Cal..  Further,  the 
heat  of  the  changes :  dibasic  acid  +  ammonia  (liquid)  =  amic  acid 
+  water ;  amic  acid  4-  ammonia  (liquid)  =  diamide  +  water  is  in  both 
cases  10"2  Cal.  in  the  mean.  The  heats  of  combustion  of  dianilides 
are  greater  than  those  of  the  phenylamic  acids,  and  these  than  those 
of  the  dibasic  acids,  by  804'9  Cal.  in  the  mean  ;  hence  the  heat  of  the 
changes  :  dibasic  acid  +  aniline  =  phenylamic  acid  +  water  ;  phenylamic 
acid  -f  aniline  =  dianilide  +  water  is  in  both  cases  -f  5*8  Cal.  in  the  mean. 
The  formation  of  a  diamide  or  dianilide  (and  water)  from  the  am- 
monium or  aniline  salt  of  the  acid,  and  also  that  of  an  imide  (and 
water)  from  an  amic  acid,  is  accompanied  by  a  slight  absorption  of  heat, 
except  in  the  case  of  the  phthalic  derivatives,  where  there  is  a  very 
slight  development  of  heat.  The  substitution  of  phenyl  for  hydrogen  in 
the  amido-group  increases  the  heat  of  combustion  by  730*1  Cal.  The  heat 
change  :  dibasic  acid  +  ammonia  (liquid)  =  diammonium  salt  is  2  x  13*7 
Cal.;  that  of  oxalic  acid  +  aniline  =  aniline  oxalate  is  2  x  9'65.  The 
heat  of  the  change  :  amic  acid  +  alcohol  =  alky  lie  amate  +  water  is  -  1*5 
Cal.  ;  using  this  number,  the  heat  of  combustion  of  phenylcarbamic 
(carbanilic)  acid  can  be  calculated  to  be  801  "1  Cal.,  and  that  of  car- 
bamic  acid  itself  to  be  70"  6  Cal.  The  actual  experimental  results  are 
given  below,  in  so  far  as  they  appear  to  be  new. 


Heat  of 

com- 
bustion. 

Heat  of 
forma- 
tion. 

Heat  of 

com- 
bustion. 

Heat  of 
forma- 
tion. 

Oxamic  acid          

132-0 

1      863-1 

1013-4 

116C-5 

850-7 
1577-9 

880-0 
1612-8 
1614-2 
3075-0 
203-3 
937-5 
1605-4 
358-8 
686-0 

159-5 
130-4 
143-1 
153-0 
142-8 
117-6 

54-0 

23-2 

21-8 

-35-0 

122-7 

90-5 

64-6 

130-2 

129-n 

Phthalamide    

921-7 
1651-1 
2383-2 

438-1 
1168-5 

850-2 
1579-1 

193-8 
349-6 
502-8 
923  0 
1662-3 

397-5 
1128-3 
304-7 
457-7 
1191-2 

810-7 

106  8 

78-9 

48-8 

Phenylsuccinamic  acid 

Succinimde 

Phthalamic  acid 

110*4 

82-0 

Phthalimide 

74-3 

Plienylcarbamide 

Phenylphthalimide 

47-4 

Diplienvlcarbamide  sym 

Ammonium  oxalate      

,,                     unsym. 

270-2 

277-4 

Oxamide .        

succinate . 

287-2 

243-0 

Oxanilide 

Aniline  oxalate  .  .. 

205-7 

Ethylic  carbamate   .  . 

Dimethylmalouamide,  sym 

Diethvlmalonamide  sym 

126-0 

995-1    1    145-9 
1088-9    1    102-1 
1088-7        136-8 
1818-0    1      75-0 

509-7    1    142-3 

phenj'l  carbani  ate 

62-7 

Phenylmalonamide,  anhydrous 

Metliylic  oxamate 

149-8 

159-8 

128-3 

1244-6    !    109-4 
1971-3    1      84-7 

Aniline  

5-2 

1 

C.  F.  B. 

Modification  of  the  Beckmann  Apparatus.  By  Wilhelm 
Meyerhoffer  (Zeit. 2)hi/sikal.  Chem.,  1897,  22,  619 — 625). — The  author 
describes  a  form  of  Beckmann  apparatus  available  either  for  freezing 
point  or  solubility  determinations,  both  of  which  give  points  on  the 
temperature/concentration  cm've.  A  diagram  of  the  apparatus  is 
given  and  experiments  are  recorded  on  the  freezing  point  depression 
of  phenol  by  thymol  at  various  concentrations.  The  chief  features  in 
the  apparatus  are  (1)  the  use  of  a  Witt  stirrer,  with  the  thermometer 
in  its  hollow  axis,  and  (2)  a  form  of  "  inoculating  pencil "  whereby,  by 


GENERAL   AND   PHYSICAL    CHEMISTRY.  861 

the  introduction  of  a  minute  portion  of  solidified  mass,  overcooling  is 
avoided.  L.  M.  J. 

Measurement  of  Freezing  Point  Depressions.  By  E.  H.  Loomis. 
{J.  Physical  Chem.,  1897,  1,  221— 231).— The  author  compares  the 
method  of  determining  the  freezing  points  of  dilute  solutions  employed 
by  Abegg  (Abstr.,  1896,  ii,  587)  with  his  own  (Abstr.,  1894, 
i,  228).  In  both  cases,  the  convergence  temperature  is  made  to 
practically  coincide  with  the  freezing  point  of  the  solution  by  employ- 
ing a  cooling  bath,  the  temperature  of  which  is  only  very  slightly 
below  the  freezing  point,  by  protecting  the  solution  from  radiation 
from  without,  and,  finally,  by  working  in  a  room  at  a  low  temperature. 
The  error  due  to  the  change  of  concentration  of  the  solution  owing  to 
the  separation  of  ice  is  reduced  to  negligible  dimensions  in  both  cases 
by  supercooling  the  solutions  to  a  very  small  extent.  Although  these 
objects  are  attained  in  different  ways,  the  two  methods  are  in  principle 
identical. 

A  comparison  of  the  results  obtained  shows  them  to  be  almost 
identical  with  few  exceptions ;  the  differences  are  less  than  the 
differences  of  two  sets  of  observations  made  by  Abegg. 

The  author  concludes,  from  the  experimental  data,  that  the  errors 
in  Abegg's  determinations  are  still  of  the  order  of  0'02°,  but  that  the 
principle  of  the  method  is  free  from  objection,  and  consequently  the 
accidental  variations  could  be  eliminated  by  making  several  series  of 
observations  on  each  substance.  At  present,  notwithstanding  the 
advances  made  in  the  experimental  methods,  few,  if  any,  trustworthy 
results  have  been  obtained  with  solutions  more  dilute  than  1/100 
normal.  T.  E. 

Freezing  Point  depressions  of  Magnesium  Chloride.  By 
Jacobus  H.  yan't  Hoff  and  H.  M.  Dawson  {Zeit.  physikal.  Chem., 
1897,  22,  598— 608).— The  authors  determined  the  melting  point  de- 
pression of  hydrated  magnesium  chloride,  MgClg  +  6H2O,  by  various 
compounds,  using  for  the  purpose  the  apparatus  described  by  Meyer- 
hoffer  (preceding  page).  The  salt  itself  melts  at  116*67°  with  the 
formation  of  liquid  MgCl2  +  6'18  HgO  and  precipitation  of  solid  MgCl^  + 
4H2O.  By  means  of  carbamide  and  of  glycerol,  the  value  76  was  obtained 
for  the  normal  molecular  depression.  Potassium  chloride  gave  the 
same  value,  the  maximum  depression  obtained  corresponding  with  that 
due  to  the  saturated  solution,  MgClg,  0*026  KCl,  6-18  B.f>.  Sodium 
chloride  also  gave  the  normal  value,  the  saturated  solution  being 
MgClg,  0-004  NaCl,  6*18  H^O.  Hydrated  magnesium  sulphate  gave  a 
low  value,  and  greater  difficulty  was  found  in  obtaining  a  constant 
depression;  this  was  found  to  be  due  to  the  partial,  but,  on  standing, 
complete,  precipitation  of  the  sulphate  as  kieserite.  Potassium 
sulphate  gave,  at  first,  an  abnormal  value  of  about  230,  that  is,  three 
times  the  normal  depression,  which  may  be  due  to  dissociation  into 
three  ions,  or  more  probably  to  the  formation  of  potassium  chloride  and 
magnesium  sulphate,  with  later  precipitation  of  kieserite,  so  that  the 
final  value  is,  as  found,  that  due  to  the  saturated  solution  of  potassium 
chloride.  Kainite  gave  a  depression  equal  to  the  sum  of  those  due  to 
magnesium  sulphate  and  potassium  chloride.      Magnesium   bromide 
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a^ave  a  depression  of  about  one-fourth  the  normal  value,  the  low  value 
being  expected  from  the  isomorphism  of  bromides  and  chlorides. 

L.  M.  J. 

Influence  of  Superfusion  on  the  Freezing  Points  of  Aqueous 
Solutions  of  Sodium  Chloride  and  Alcohol.  By  Francois  M. 
Raoult.  {Compt.  rend.,  1897,  124,  885— 889).— The  author  has  pre- 
viously shown  {Rev.  sci.,  1886,  603)  that  the  relation  between  the 
observed  and  the  real  reduction  of  the  freezing  point  in  aqueous 
solutions  is  given  by  the  expression  C  =  C\\ — KS)  in  which  C  is  the 
true  reduction,  C  the  observed  reduction,  S  the  superfusion,  and  K  a 
coefficient  which  remains  constant  for  the  same  apparatus  and  mode 
of  operating.  He  also  showed  that  the  error  due  to  superfusion  could 
be  reduced  to  0*01°,  a  quantity  negligible  in  practice  though  not  in 
theoretical  investigations.  It  follows  that,  for  the  same  degree  of 
superfusion,  the  same  apparatus,  and  the  same  mode  of  operating,  the 
ratio  GjC  is  constant,  and  it  would  seem  that  the  error  due  to  super- 
fusion  is  without  influence  on  the  significance  of  the  results  (this  vol., 
ii,  11).  This  view  has  been  widely  adopted,  but  it  is  not  in  agreement 
with  the  facts. 

The  author  has  determined  the  freezing  points  of  aqueous  solutions 
of  sodium  chloride  and  alcohol  with  the  apparatus  previously  described 
{Compt.  rend.,  122  ',  this  vol.,  ii,  89)  and  with  the  precautions  already 
indicated,  especially  with  regard  to  coincidence  between  the  converging 
temperatures  and  the  freezing  point.  Experiments  were  made  with 
superfusions  of  about  0*5°,  1'0°  and  1*5°,  the  results  being  plotted  with 
the  superfusions  as  abscissae  and  the  observed  reduction  of  freezing 
points  as  ordinates.  The  point  at  which  the  curve  cuts  the  axis  of  the 
ordinates  gives  the  reduction  of  freezing  point  when  the  superfusion 
is  nil.  From  the  data  thus  obtained,  the  value  of  K  in  the  above 
expression  for  a  given  degree  of  superfusion  can  be  ascertained : 
E=^C—GIC'S. 

The  results  are  given  in  tabular  form.  Contrary  to  the  general 
belief,  the  value  of  K  is  not  independent  of  the  concentration,  and  may 
become  twice  as  great,  as  the  degree  of  dilution  increases.  "When 
/S=  1°,  the  value  of  K  may  be  as  much  as  2  "5  per  cent,  of  the  observed 
reduction,  and  the  ordinary  correction  in  which  the  value  of  K  is  taken 
as  0-0125  is  insufficient,  especially  in  very  dilute  solutions,  the  effect  of 
the  error  being  to  alter  the  curve  of  molecular  reductions  and  raise 
its  point  of  origin.  The  true  molecular  reductions  for  aS'=  0°  vary  in  a 
very  different  manner  in  the  two  cases  of  sodium  chloride  and  alcohol. 
With  the  former,  they  increase  rapidly  when  the  dilution  becomes 
very  great,  and  tend  to  a  maximum  value  of  37*4,  corresponding  with 
ionisation  {loc.  cit.) ;  in  the  case  of  the  latter,  the  value  of  the  molecular 
reduction,  18  3,  is  independent  of  the  degree  of  dilution,  as  Arrhenius 
predicted.  C.  H.  B. 

Determination  of  Molecular  "Weights.  V.  By  Ernst  Beck- 
MANN  {Zeit.physikal  Chem.,  1897,  22,  609— 618).— [With  C.  Schulten]. 
— When,  during  freezing,  a  solid  solution  separates  in  place  of 
the  pure  solvent,  the  resulting  molecular  weight  is  always  too  high, 
and  in  this  case  the  true  value  may  be  obtained   by  the  use  of  a 
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third  compound,  which  does  not  form  a  solid  solution,  as  in  the 
author's  experiments  on  the  molecular  weight  of  iodine  (Abstr.,  1895, 
ii,  382).  Experiments  were  therefore  performed  with  acetic  acid, 
benzoic  acid,  and  a-benzaldoxime  for  which  abnormal  molecular 
weights  are  also  obtained  by  other  methods  and  are  regarded  as  due 
to  association.  Benzene  was  employed  as  the  solvent  and  bromoform 
as  the  third  compound,  and  in  each  case  the  ratios  of  the  quantities  of 
acetic  acid,  &c.,  and  bromoform  in  the  crystal  mass  and  liquid  were 
equal,  so  that  no  solid  solution  is  formed,  and  the  abnormal  values 
for  the  molecular  weights  are  due  to  complexes.  In  the  case  of 
thiophen,  the  results  were  quite  different,  the  ratio  of  thiophen  to 
bromoform  being  much  less  in  the  liquid  than  in  the  solid,  the  values 
for  ratio  (in  solution)  -f  (ratio  in  crystals)  varying  from  0*379  to  0'449, 
so  that  thiophen  and  benzene  form  a  solid  solution.  When  this  is  allowed 
for  in  the  calculations,  the  molecular  weight  of  thiophen  is  obtained  as 
78-1  in  place  of  133 "3,  which  is  found  if  no  correction  is  made. 

[With  H.  Pfeiffer]. — The  molecular  weight  of  selenium  as  obtained 
by  vapour  density  determinations  decreases  from  Se.^.^  at  860  to  Seg-^g 
at  1420  ;  it  therefore  seemed  probable  that,  at  ordinary  temperatures, 
a  high  value  would  be  obtained,  and  determination  of  the  freezing 
point  of  solutions  of  selenium  in  phosphorus  gave  values  corresponding 
with  Se^.g,  a  result  closely  analogous  to  those  obtained  with  sulphur 
(Abstr.,  1890,  447;  1891,  260). 

The  author  further  describes  a  modification  of  the  form  of  appa- 
ratus previously  described  (this  vol.,  ii,  88),  whereby  the  electro-magnetic 
stirrer  is  avoided  by  the  use  of  a  mechanical  stirrer  working  through 
an  air-proof  mercury  joint,  and  a  practically  similar  method  due  to 
Kaiser  is  also  appended.  L.  M.  J. 

Exact  Cryometry.  By  A.  Ponsot  {Compt.  rend.,  1896,  123, 
557 — 559). — A  reply  to  Raoult's  criticism  of  the  author's  results  (this 
vol.,  ii,  88). 

Application  of  the  Clapeyron  Formula  to  the  Melting  Point 
of  Benzene.  ByR  Demerliac  {Compt.  rend.,  1896, 122, 1117—1118). 
— The  change  in  the  melting  point  of  benzene,  with  a  change  in  pres- 
sure of  one  atmosphere,  is  calculated  by  the  Clapeyron  formula  and 
found  to  be  0  02936°.  The  value  found  experimentally  between  the 
limits  1  and  10  atmospheres  is  0*0294°.  Between  these  limits  of  pres- 
sure, the  formula  therefore  holds,  but  it  does  not  apply  outside  these 
limits.  H.  C. 

Verification  of  the  van  der  Waals  Law  of  Corresponding 
Conditions.  By  Emile  H.  Amagat  {Compt.  rend.,  1896, 123,  30—35). 
— In  all  attempts  that  have  hitherto  been  made  to  test  the  van  der 
Waals  law  of  corresponding  conditions,  one  great  source  of  error  and 
objection  has  been  found  in  the  uncertainty  of  the  determined  values 
for  the  critical  data.  In  order  to  avoid  this  difficulty  in  the  compari- 
son of  substances  with  one  another,  the  author  constructs  the  isother- 
mals  of  a  number  of  compounds  to  arbitrary  scales  of  pressure,  and 
reduces  the  resulting  diagrams  by  photographic  process  to  correspond- 
ing scales  of  pressure.  The  superposed  curves  should  then  show 
coincidence,  and  the  result  is  quite   independent  of  the  absolutely 
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determined  values  of  the  critical  pressure  or  critical  volume.  A  com- 
plete coincidence  is,  in  fact,  found  for  carbonic  anhydride,  air  and  ether, 
and  an  almost  as  complete  agreement  for  carbonic  anhydride  and  ethy- 
lene. The  law  of  van  der  Waals  is,  therefore,  in  these  cases  fully 
confirmed.  H.  C. 

Van  der  Waals'  Law  of  Corresponding  Conditions  and  the 
Determination  of  Critical  Constants.  By  Emtle  H.  Amagat 
(Gom2)t.  rend.,  1896,  123,  83 — 86). — The  coincidence  in  the  isothermal 
curves  of  different  substances  constructed  to  corresponding  scales  of  pres- 
sure, which  has  been  demonstrated  by  the  author  (preceding  abstract), 
renders  possible  a  determination  of  critical  data  by  comparison  of  the 
curves  obtained  ;  for  the  critical  points  must  coincide,  and  it  will 
therefore  be  only  necessary  to  read  off  the  co-ordinates  of  the  one 
system  (B)  which  correspond  with  the  critical  co-ordinates  of  any  stan- 
dard system  (A).  Thus,  taking  the  critical  constants  of  carbonic 
anhydride  as  the  standard,  those  of  ethylene,  ether,  and  air  are  found 
to  be  as  follows  : 

Carbonic 
anhydride.     Ethylene.      Ether,  Air. 

Critical  temperature  31-35°         8-8°        195°  -140-7° 

„       pressure  (in  atm.)...     72-9  48'5  36-5  35-9 

„       volume   0-464         0-212         0-253  0-344 

H.  C. 

Liquefaction  of  Mixtures  of  Two  Gases.  By  Pierre  Duhem 
(J".  Physical  Chem.,  1897,  1,  273—297). — The  phenomenon  considered 
in  this  memoir  was  first  observed  by  Cailletet  (C 0^12)1.  rend.,  1880,  90, 
210).  A  mixture  of  1  volume  of  air  and  5  volumes  of  carbonic  anhy- 
dride liquefies  partially  under  a  moderate  pressure,  whilst,  on  increasing 
the  pressure,  it  again  evaporates.  The  two  pressures  approach  each 
other  as  the  temperature  rises.  Analogous  observations  were  after- 
wards made  by  van  der  Waals  and  by  Andrews.  The  author,  in  1888, 
pointed  out  that  the  phenomena  might  be  accounted  for  by  supposing 
that,  for  certain  concentrations  of  the  gaseous  mixture,  the  dew  curve 
(the  curve  representing  the  pressures  under  which  a  given  gaseous 
mixture  will  just  deposit  liquid  at  given  temperatures)  is  of  such  a 
form  that  at  certain  temperatures  there  are  two  points  on  the  curve 
which  correspond  with  the  same  temperature.  Kuenen  {Arch.  Neerl, 
1892,  26,  394),  whose  measurements  were  made  with  the  object  of 
testing  van  der  Waals'  molecular  theory  of  a  fluid  consisting  of  two 
different  compounds,  showed  that  the  dew  curve  really  has  this  form. 
The  pressure  first  increases  with  rising  temperature  up  to  a  certain 
point,  T  say,  after  which  it  increases  with  falling  temperature,  the 
curve  terminating  at  a  point,  0,  called  the  point  of  folding.  Above  T, 
no  condensation  can  take  place ;  between  T  and  0,  normal  condensation 
followed  by  retrograde  condensation  can  occur,  whilst  below  0  only 
normal  condensation  is  possible.  At  the  point  of  folding,  0,  the  liquid 
and  gaseous  mixtures  become  identical,  and  at  this  point  the  dew 
curve  of  the  gaseous  mixture  meets  the  boiling  curve  of  the  liquid 
mixture  of  the  same  composition.  Kuenen  supposes  that  these  two 
curves  meet  so  as  to  form  a  single  line,  and  that  it  is  always  the  dew 
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curve  which  is  cut  twice  by  a  straight  line  at  right  angles  to  the  tem- 
perature axis.  This  leads  to  the  conclusion  that  the  phenomenon  of 
retrograde  condensation  must  be  capable  of  being  observed  with  every 
gaseous  mixture  of  the  two  substances,  whereas  if  the  dew  curve  and 
the  boiling  line  meet  to  form  a  cusp,  this  is  not  necessarily  the  case. 
By  means  of  considerations  of  a  mathematical  nature,  which  cannot  be 
reproduced  in  brief,  the  author  concludes  that  the  former  view  is  the 
correct  one,  and  shows  that  all  the  observed  phenomena  may  be 
deduced  from  it.  T.  E. 

Simplified  Formula  for  Calculating  the  Changes  in  Density 
of  Liquids  with  the  Temperature.  By  Philippe  A.  Guye  and 
Charles  Jordan  {Bull  Soc.  Chim.,  1896,  [iii],  15,  306—308).— 
Thorpe  and  Kiicker  (Trans,,  1884,  135)  give  a  relationship  between  the 
specific  volumes  V  and  F',  and  the  densities  D'  and  D  at  the  tempera- 
tures T'  and  T  in  the  case  of  any  liquid,  which  may  be  expressed  by 
V  _D' _aT,-T' 
T'~"D~'  a2\  -T' 

Here  V  and  D  are  the  specific  volume  and  density  corresponding  with 
the  absolute  temperature  T,  V  and  D'  are  the  volume  and  density 
corresponding  with  the  absolute  temperature  T' ,  T^  is  the  critical  tem- 
perature on  the  absolute  scale,  and  a  is  a  constant  for  all  substances, 
of  the  value  1'995.  Since  T^  is  connected  with  the  boiling  point  on 
the  absolute  scale  T^  by  the  formula  TJT^=  1-55,  substituting  in  the 
above  T^  x  1*55  for  T^,  we  get 

V  D  Z'0^2\-T' 
This  holds  for  liquids  the  molecules  of  which  contain  from  4  to  25 
atoms,  but  with  a  greater  number  of  atoms  in  the  molecule  the  con- 
stant has  a  smaller  value  than  3 '09.  The  authors  therefore  conclude 
that  for  every  substance  the  constant  has  an  independent  value  a, 
which  could  be  found  for  any  one  substance  by  making  two  determina- 
tions of  Fat  different  temperatures,  when  a  ={TV-T'V')IT,{V^  V). 
It  is  shown  that  for  ethylic  butylic  succinate,  the  value  a' =  2*6056 
gives  calculated  values  which  are  in  agreement  with  the  observed  for 
temperatures  ranging  from  20°  to  200°.  H.  C. 

Partition  Coefficients  and  Abnormal  Diffusion.  By  Gustav 
Tammann  {Zeit.  iihysikal.  Chem.,  1897,  22,  483 — 491). — If  a  substance 
is  in  equilibrium  in  two  different  phases,  the  concentration  is  in 
general  different  in  the  two,  but  as  the  system,  either  by  alteration  of 
pressure  or  of  temperature,  approaches  its  critical  state,  the  partition 
coefiicient  approaches  the  limiting  value  of  unity.  This  may  be  illus- 
trated by  a  solution  of  triphenylrosaniline  in  a  mixture  of  benzene 
and  acetic  acid  (slightly  aqueous)  at  temperatures  varying  from  0°  to 
the  critical  temperature  18°,  and  is  deduced  theoretically  from  con- 
sideration of  the  internal  pressure  of  the  solutions.  The  unequal 
partition  of  a  substance  also  explains  cases  of  abnormal  diffusion,  that 
is,  motion  of  dissolved  substance  from  places  of  lower  to  places  of  higher 
osmotic  pressure.  Examples  of  such  cases  are  given  where  the  liquids 
employed  are  methylic  or  ethylic  alcohol  and  water,  and  the  dissolved 
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substance,  a  dye,  is  originally  equally  concentrated  in  both  solvents. 
Alkali-blue  diffuses  to  places  of  higher  osmotic  pressure,  that  is,  from 
the  alcoholic  to  the  aqueous  layers  ;  sodium  triphenylrosanilinetrisul- 
phonate  is  peculiar,  inasmuch  as  a  maximum  value  for  the  partition 
coefficient  is  obtained  for  a  certain  alcoholic-water  mixture  ;  methylene- 
blue  behaves  in  a  manner  the  reverse  of  that  of  alkali-blue,  diffusing 
to  the  more  alcoholic  layers  ;  nigrosine,  indigocarmine  and  malachite- 
green  behave  similarly  to  alkali-blue.  Iodine  was  found  to  diffuse 
from  ether  or  amylic  alcohol  to  acetone,  and  experiments  with  sugar 
solutions  and  water  showed  that  dyes  diffuse  to  the  layers  poorer  in 
sugar.  By  the  use  of  two  dyes,  such  as  methylene-blue  and  nigrosine, 
two  opposite  diffusion  streams  can  be  set  up.  Similar  differences  are 
observed  with  different  membranes,  thus  a  pig's  bladder  dissolves  far 
more  methylic  alcohol  than  ether,  but  the  reverse  obtains  with  caout- 
chouc, so  that  the  diffusion  streams  in  mixtures  separated  by  these 
membranes  can  vary  with  the  membrane  employed.  L.  M.  J. 

Equilibrium  between  Amalgams  and  Electrolytes.  By  A. 
Ogg  (Zeit.  jyfiysikal.  Chem.,  1897,  22,  536—538). — Mercury  and  an 
aqueous  solution  of  silver  nitrate  react  until  a  final  equilibrium  is 
reached  between  the  amalgam  formed  and  the  solution  of  silver  and 
mercurous  nitrates,  whilst,  similarly,  between  a  silver  amalgam  and 
mercurous  nitrate  the  reverse  action  occurs.  In  this  case,  if  the  mer- 
cury be  present  in  excess,  its  active  mass  may  be  regarded  as  constant, 
whilst  that  of  the  silver  is  proportional  to  its  concentration  in  the 
amalgam,  and  hence,  as  the  salts  are  also  approximately  equally  dis- 
sociated at  equal  concentrations,  the  equilibrium  constant  is  given  by 
the  equation  a  =  kh  c  where  a  and  h  are  the  concentrations  of  the  silver 
and  mercury  salts  in  the  solution,  and  c  that  of  the  silver  in  the  amal- 
gam. This  relation  was  tested  by  a  series  of  10  experiments  at  82°,  in 
which  the  concentration  of  the  silver  varied  from  0*004  to  0*05,  the 
values  for  h  being  in  close  accord.  The  heat  of  formation  of  the  amal- 
gam was  calculated  by  the  use  of  Nernst's  expression, 

q  =  i-56  log  k,lk„T^T,l(T,-T,), 
the  values  obtained  from  experiments  at  15°,  53°,  and  90°  varying  from 
2500  to  3400  cals.  L.  M.  J 

Chemical  Equilibrium,  &c.,  of  Metallic  Mixtures.  By  Walther 
Nernst  {Zeit.  physihal.  Cliem.,  1897,  22,  539 — 542). — In  the  case  of  the 
equilibrium  of  a  homogeneous  metallic  mixture  with  an  electrolytic 
solution,  the  necessary  condition  is  RTjn-^;logP^l2\  =  RTIn.2\ogPj2J2 
where  Pj  and  Pc^  are  the  solution  tensions  of  the  metals,  2\  and  2^0  *^® 
osmotic  pressures  of  their  metallic  ions  in  the  solutions,  and  n-^  and  w^ 

the  equivalency  of  the  metals.  This  reduces  to  {PilPi)"i  =  (A/P2)"2,  ^ 
result  shown  by  Ogg  (preceding  abstract)  to  hold  in  the  case  of  silver 
and  mercury,  where  7^^  =  n^.  The  potential  difference  between  the 
alloy  and  the  liquid  is  given  by  either  of  the  values  PT/n'logP/2),  and 
the  quantities  of  metals  dissolved  or  precipitated  by  a  current  may 
differ,  the  ratio  of  the  amounts  for  an  infinitely  small  current  being  in 
the  case  of  equivalent  metals  equal  to  the  ratio  of  their  ion  concentra- 
tions. L.  M.  J. 
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Influence  of  Water  on  the  Solubility  of  Hydrated  Com- 
pounds in  Alcohol  and  Ether.  By  Eyvind  Bodtker  {Zeit.  physikal. 
Chem.,  1897,  22,  505— 514).— In  order  to  study  the  lowering  effect  of 
water  on  the  solubility  of  salts  in  alcohol,  the  author  determined  the 
ratio  of  the  concentrations  of  water  and  anhydrous  salts  in  the  case 
of  alcoholic  solutions  of  cupric  chloride  and  cobalt  chloride.  These 
concentrations  (grams  per  5  c.c.)  being  represented  by  Cw  and  (7^,  it 
was  found  in  solutions  of  the  copper  salt  that  the  value  CwCJ^  does 
not  yield  a  constant,  so  that  dissociation  CUCI22H2O  ^  CuC]2  +  2H20 
does  not  take  place.  The  product  CwCs  is  approximately  constant  for 
small  values  of  C^v,  but  at  higher  concentrations  CgCw^  gives  a  more 
satisfactory  value,  so  that  the  results  indicate  a  dissociation  represented 
by  OuCl2,2H20  J  CuCl2,H20  +  H2O,  with  the  formation  of  double  water 
molecules  at  higher  concentrations.  Cobalt  chloride  gave  analogous 
results  indicating  a  dissociation,  CoCl2,6H20  ;^  CoCl2,5H20  +  H2O,  with 
association  of  water  molecules.  Hydrated  calcium  chloride  is  also 
more  soluble  in  concentrated  than  in  slightly  aqueous  alcohol,  but  with 
the  other  salts  examined  the  solubility  is  too  small  for  accurate 
measurement.  The  behaviour  of  oxalic  acid  in  aqueous  ether  gave 
anomalous  results,  which  indicate  a  greater  solubility  of  water  in 
ether  containing  oxalic  acid  than  in  pure  ether,  this  being,  in  the  author's 
opinion,  due  to  the  existence  in  the  ethereal  solution  of  a  compound  of 
oxalic  acid  and  water.  L.  M.  J. 

New  Method  Proposed  by  Btard  for  the  Curve  Representa- 
tion of  the  Solubility  of  Salts.  By  E.  Lenoble  {Bull.  Soc.  Chim., 
1896,  [iii],  15,  54—58). — According  to  Etard,  if  the  solubility  y  of- 
a  salt  is  expressed  by  the  percentage  of  salt  in  the  solution  at  any 
temperature  x,  then  y  =  a  +  hx,  where  a  and  h  are  constants,  and  the 
solubility  curve  is  a  straight  line.  In  this  case,  if  y  is  transformed 
from^the  Etard  notation  to  that  of  Gay-Lussac,  and  the  solubility  Y 
calculated  in  terms  of  the  amount  of  salt  dissolved  by  100  parts  of 
the  sol  vent,  Z=  100(«  + 5a;)/(  100  — 5aj-rt),  and  the  solubility  curve  in 
this  case  should  be  hyperbolic.  The  author  tests  this  conclusion  in 
the  case  of  potassium  chlorate,  but  finds  that  it  does  not  hold,  the 
solubility  curve  being  at  least  one  of  the  fourth  degree.  Etard's 
method  of  representation  does  not  give  a  straight  line,  but  a  more 
complex  curve.  H.  C. 

Relation  between  the  Velocity  of  Inversion  and  the  Con- 
centration of  the  Hydrogen  Ions.  By  Wilhelm  Palmaer  {Zeit. 
jjhysikal.  Chem.,  1897,  22,  492 — 504). — Previous  experiments  have 
shown  that  the  velocity  of  inversion  of  sugar  by  acids  is  not  strictly 
proportional  to  the  concentration  of  the  hydrogen  ions,  but  decreases 
more  rapidly  when  the  dilution  is  great,  and  the  author  has,  therefore, 
investigated  the  cause  of  this  at  concentrations  varying  from  N/10  to 
N/1000.  Three  important  sources  of  error  were  found  to  affect  the 
results :  (1)  neutralisation  of  the  acid  by  the  alkali  of  the  glass ; 
(2)  impurity  in  the  sugar;  (3)  the  birotation  of  the  glucose.  The 
impurity  found  in  commercial  sugar  was  largely  chalk,  and  hence, 
even  if  present  to  a  very  small  extent,  its  importance  increases  with 
dilution,  so  that  it  is  necessary  to  use  sugar  as  pure  as  possible,  and 
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yielding  the  minimum  of  ash ;  that  employed  by  the  author  left  a 
residue  of  0*002  per  cent.  The  effect  of  alkali  in  the  glass  was 
avoided  by  the  use  of  platinum  vessels,  and  the  birotation  was  allowed 
for  in  the  calculations.  When  these  precautions  were  taken,  (the 
required  velocity)  -^  (concentration  ratio)  was  found  to  be  practically 
constant,  giving  a  decrease  of  about  10  per  cent,  from  N/IO  (in  glass 
vessels)  to  N/100  (platinum),  and  afterwards  remaining  constant 
within  experimental  errors,  the  limits  for  five  experiments  being  1863 
and  1844.  L.  M.  J. 
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Formation  of  Hydrogen  from  Iron  and  Water.  By  W. 
Lettermann  ((7Aem.  Centr.,  1896,  i,  952 — 953;  from  Diss.  Giessen). — 
In  investigating  the  action  of  steam  on  hot  iron,  a  porcelain  tube  con- 
taining the  iron  shavings,  and  packed  at  the  ends  with  broken  porce- 
lain to  ensure  a  uniform  temperature  of  the  gases,  was  employed. 
Instead  of  steam,  nitrogen  saturated  with  steam  was  used,  as  this  method 
admits  of  the  ready  calculation  of  the  weight  of  water  sent  over,  and 
the  tension  of  the  steam,  and  also  of  easy  regulation  of  the  velocity 
of  the  stream.  The  nitrogen  was  sent  from  a  gas-holder,  at  constant 
pressure,  through  flasks  containing  alkaline  pyrogallol,  and  then 
into  a  Yarrentrapp's  bulb  apparatus  completely  immersed  in  a 
water  bath ;  the  bulb  was  weighed  before  and  after  the  experiment. 
Before  entering  the  tube,  the  mixed  gases  were  superheated  by  passing 
through  a  steel  tube  heated  to  below  300°.  The  temperatures  were 
determined  by  means  of  the  bulb-shaped  platinum  pyrometer  of  P. 
Freyer  and  V.  Meyer  (Abstr.,  1892,  680).  After  traversing  the  tube, 
the  gases  pass  through  a  U-tube  immersed  in  water,  in  which  most 
of  the  excess  of  water  collected,  then  through  a  calcium  chloride  tube, 
and  finally  into  a  gas-holder  with  constant  mercury  level.  Other  con- 
ditions remaining  the  same,  the  formation  of  hydrogen  was  found  to 
decrease  with  increase  of  the  speed  of  the  nitrogen  stream,  particularly 
at  lower  temperatures.  More  hydrogen  is  evolved  at  higher  tempera- 
tures than  at  lower,  the  action  beginning  at  300°,  and  giving  the  best 
yield  at  800°.  E.  W.  \V. 

Commercial  Production  of  TeUurium.  By  J.  Farbaky  {Zeit. 
atigw.  Chem.,  1897,  11 — 18). — A  method  is  described  whereby  tellurium 
is  produced  on  the  large  scale  from  gold  tellurium  ores.  The  ore  is 
slowly  thrown  into  boiling  concentrated  sulphuric  acid,  when  lead, 
copper,  zinc,  tellurium,  and  also  a  portion  of  the  silver  compounds 
present  go  into  solution,  gold  and  silicic  acid  remaining  undissolved. 
The  product  is  then  heated  with  water  containing  from  10  to  15  per 
cent,  of  hydrochloric  acid,  when  the  latter  precipitates  the  dissolved 
silver  and  dissolves  the  hydrated  tellurium  oxide  precipitated  by  the 
water.  On  filtering,  a  residue  of  gold  and  silver  is  obtained  which  is 
worked  up  separately.  Sulphurous  anhydride  is  passed  through  the 
filtrate,  and  as  this  takes  place  in  sulphuric  or  hydrochloric  acid  solu- 
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tion,  only  tellurium  and  selenium  are  thrown  down.  This  residue  is 
found  to  contain  from  72 — 85  per  cent,  of  tellurium,  and  after  a  repe- 
tition of  the  process,  the  percentage  is  increased  to  97 — 98.  The 
crude  powder  is  melted  and  cast  in  moulds.  A.  W.  C. 

Oxidation  of  Nitrogen  by  means  of  Electric  Sparks  or  the 
Electric  Arc.  BjFeanz  von  LEPEL(^er.,  1897,30,  1027— 1030.  Com- 
pare Lord  Rayleigh,  Trans.,  1897,  181). — The  best  yield  of  nitric  acid  is 
obtained  under  the  following  conditions.  The  electrodes  are  placed  in 
the  lower  expanded  extremity  of  a  perpendicular  glass  tube  of  2 — 3 
litres  capacity.  The  lower  cathode  is  in  the  form  of  a  flat  plate, 
whilst  the  upper  anode  is  pointed.  A  moderately  rapid  stream  of  air 
is  kept  passing  through  the  apparatus,  and  a  fine  liquid  spray  is  forced 
in  from  above,  this  dissolves  the  nitric  acid  as  it  is  formed,  and  the 
acid  solution  can  be  drawn  off  below.  A  solution  containing  0'56  per 
cent,  of  nitric  acid  was  obtained  with  a  cylindrical  vessel  of  1*75  litres 
capacity,  whilst  with  a  spherical  vessel  of  1  litre  capacity  the  amount 
of  acid  was  only  0-31  per  cent. 

The  yield  of  acid  increases  more  rapidly  with  an  increase  in  the 
strength  of  the  current  than  with  an  increase  in  the  length  of  the 
sparks  ;  if  the  air  is  not  kept  in  motion,  the  nitric  peroxide  is  des- 
troyed almost  as  quickly  as  formed. 

The  amount  of  air  present,  the  nature  of  the  electrodes,  and  also 
the  nature  of  the  liquid  spray,  greatly  affect  the  yield  of  acid.  Liquids 
which  can  act  as  oxygen  carriers,  for  example,  magnesium  sulphate  or 
calcium  permanganate,  increase  the  yield  of  acid  (compare  L.  Meyer, 
Abstr.,  1888,  216);  ozonised  air  and  Rontgen  rays,  however,  appear 
to  decrease  the  yield.  J.  J.  S. 

Hyponitrous  Acid.  By  Edward  Divers  (Anncden,  1897,  295, 
366 — 370.  Compare  this  vol.,  i,  67,  and  ii,  25). — The  author  claims 
priority  in  the  discovery  of  the  hyponitrites,  which  Hantzsch  and 
Kaufmann  attribute  to  Maumene  (loc.  cit.).  M.  0.  F. 

Constitution  of  Nitramide.  By  Johannes  Thiele  (Annalen,  1897, 
296,  100— 110).— The  formula,  NH^-NO^,  adopted  by  Thiele  and 
Lachmann  in  representing  nitramide  (Abstr.,  1896,  i,  208),  has  been 
opposed  by  Hantzsch,  who  has  endeavoured  to  establish  a  stereoisomeric 
relationship  between  this  substance  and  hyponitrous  acid,  HO-NIN'OH 
(this  vol.,  ii,  26).  The  present  paper  is  devoted  to  criticism  of  Hantzsch's 
view,  support  of  the  original  formula  being  derived  from  the  difference 
in  electrical  conductivity  of  nitramide  and  hyponitrous  acid  (Baur, 
this  vol.,  ii,  358)  and  also  from  the  production  of  dimethylnitramine, 
NMeg'NOo,  when  diazomethane  acts  on  nitramide,  it  having  been  shown 
that  this  agent  exhibits  a  marked  tendency  to  yield  oxygen  methyl 
ethers  (compare  Degner  and  von  Pechmann,  this  vol.,  i,  264). 

M.  O.  F. 

Nitramide.  By  Arthur  R.  Hantzsch  (Annalen^  1897,  296, 
111 — 119.  Compare  foregoing  abstract). — A  reply  to  the  criticisms 
of  Thiele  and  Baur  on  the  author's  view  of  the  constitution  of 
nitramide.  M.  0.  F. 
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Hypophosphorus  Oxide.  By  J.  Adolphe  Besson  {Compt.  rend.^ 
1897,  124,  763 — 765). — Hydrogen  phosphide  has  no  action  on  phospho- 
rus oxy chloride  at  its  boiling  point,  but  in  presence  of  a  small  quantity 
of  hydrogen  bromide  interaction  takes  place  at  about  50°,  and  continues 
until  the  hydrogen  bromide  is  all  volatilised  as  phosphonium  bromide. 
Hydrogen  chloride  is  liberated  and  a  reddish-yellow  solid  is  formed. 
The  same  product  is  obtained  by  the  action  of  hydrogen  phosphide  on 
the  bromine  derivatives  of  phosphorus  oxychloride  and  also  by  the 
action  of  phosphonium  bromide  on  phosphorus  oxychloride  in  sealed 
tubes  at  50°.  Since  the  two  substances  do  not  interact  at  the  ordinary 
temperature,  the  phosphonium  bromide  is  conveniently  obtained  by 
passing  dry  hydrogen  phosphide  into  a  solution  of  carefully  dried  hydro- 
gen bromide  in  phosphorus  oxychloride. 

The  red  product  retains  chlorine  tenaciously  and  is  best  purified  by 
heating  it  with  phosphorus  oxychloride  in  sealed  tubes  at  100°  for 
several  hours,  repeatedly  extracting  with  boiling  carbon  bisulphide, 
and  then  washing  with  boiling  water,  and  afterwards  drying  in  a 
vacuum  at  first  over  sulphuric  acid  at  the  ordinary  temperature  and 
afterwards  at  100°.  It  then  has  the  composition  P2O  and  is  a  red- 
dish-yellow, very  light,  pulverulent  solid,  stable  in  presence  of  air  up 
to  100°,  but  taking  fire  when  heated  more  strongly.  When  heated  at 
about  135°  in  a  vacuum,  it  slowly  loses  oxygen.  Nitric  acid  acts  on  it 
in  much  the  same  way  as  on  phosphorus,  and  chlorine  also  acts  on  it 
with  incandescence  at  the  ordinary  temperature.  In  presence  of  carbon 
tetrachloride,  chlorine  converts  it  into  phosphorus  tri-  or  penta- 
chloride,  without  any  formation  of  oxychloride ;  bromine,  on  the  con- 
trary, converts  it  into  a  mixture  of  the  oxybromide  with  the  tri-  and 
penta-bromides,  whilst  iodine  converts  it  into  the  di-iodide  Pig  without 
any  formation  of  oxyiodide.  The  oxide  yields  no  acid  when  heated 
with  water  or  a  solution  of  an  alkali,  and  hence  it  cannot  be  regarded 
as  a  true  hypophosphorous  anhydride  but  it  stands  to  hypophosphorous 
acid  and  the  hypophosphites  in  the  same  relation  as  nitrous  oxide  to 
hyponitrous  acid  and  the  hyponitrites. 

In  addition  to  hypophosphorous  oxide,  the  action  of  phosphonium 
bromide  on  phosphorus  oxychloride  yields  pyrophosphoryl  chloride 
P2O3CI4  and  metaphosphoryl  chloride,  PO^Cl. 

Phosphonium  iodide  acts  on  phosphorus  oxychloride  below  100° 
with  liberation  of  hydrogen  chloride  and  formation  of  the  iodide  Pgl^* 
red  phosphorus,  which  obstinately  retains  iodine,  and  metaphosphoryl 
chloride.  C.  H.  B. 

Diamonds  in  Steel.  By  Leon  France  [and,  in  part,  Ettinger] 
{Chem.  Centr.,  1896,  ii,  573  ;  from  Stahl  u.  Eisen,  16,  585—588).—- 
Yarious  kinds  of  steel  were  treated,  as  Moissan  describes,  with  nitric, 
hydrofluoric,  sulphuric  acids,  &c.  From  unhammered  steel,  an  iron- 
carbide,  FeC^,  a  carbide  crystallising  in  octahedra,  and  probably  of 
the  composition  Fe^C^,  and  a  number  of  modifications  of  carbon  were 
obtained.  Amongst  the  last,  minute,  well-formed  octahedra,  which 
sank  in  methylenic  iodide  and  on  combustion  left  little  ash,  were  ob- 
served. From  rolled  steel,  fragments  of  diamonds  with  distinct  diamond 
structure  were  obtained    in  small   quantity.      Examination   of   fifty 
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varieties  of  steel  led  only  in  few  cases  to  negative  results.  Higher 
magnifying  powers  revealed  more  numerous  diamonds.  The  very 
small  diamonds  only  visible  under  powers  of  from  2500  to  3000  were 
apparently  attacked  by  strong  oxidising  agents,  E.  W.  W. 

Compounds  of  Ammonia  and  of  Methylamine  with  Halogen 
Salts  of  Lithium.  By  J.  Bonnefoi  {Comj^t.  rend.,  1897,  124, 
771 — 773). — At  —  18°,  dry  lithium  chloride  rapidlyabsorbs  ammonia,  and 
forms  the  compound  LiCl,4NH3,  the  dissociation  curve  of  which  has  been 
determined  between  -  12°  and  +  18°.  Its  dissociation  pressure  is  760  mm. 
at  13*3°  At  18°,  the  compound  LiCl,3NH3  is  formed,  and  its  disso- 
ciation pressure  is  760  mm.  at  57'5°.  At  63°,  the  compound  formed 
is  LiCl,2NH3,  and  at  85°  LiCIjNHg.  In  dilute  solutions,  ammonia  has 
no  action  on  lithium  chloride,  and  the  ammoniacal  lithium  chlorides 
are  completely  dissociated  by  water  in  the  proportion  of  2  litres  to 
1  gram-molecule  of  lithium.  The  heat  of  dissolution  of  the  compound 
LiCl,3NH3  at  15°  is  +0*37  Cal.,  and  since  that  of  lithium  chloride  is 
+  8-43  CaL,  it  follows  that  LiCl  +  3NH3  gas  develops  +34-46  Cal. 
(11-48x3).  The  corresponding  values  for  the  compound  LiCl,2NH3 
are  +2-67  Cal.  and  +23*36  Cal.  (11-68  x  2)  respectively.  The  conver- 
sion of  LiCl,2NH3  into  LiCl,3NIl3  develops  therefore  +11-10  Cal. 

Comparing  these  values  with  Isamberts  results  (Abstr.,  1878,  697),  it 
follows  that  the  heat  of  combination  with  ammonia  is  lower  the  more 
dissociable  the  compound.  Clapeyron's  formula  gives  +11-09  Cal.  for 
the  mean  heat  of  combination  with  NH3,  and  this  agrees  well  with  the 
experimental  results. 

Lithium  chloride  also  absorbs  methylamine,  and  at  0°  forms  the 
compound  LiCl,4NH2Me,  the  dissociation  pressure  of  which  is  760  mm. 
at  +30°. 

Dry  lithium  bromide  forms  the  compound  LiBr,4NH3  at  —18°, 
and  its  dissociation  pressure  is  760  mm.  at  63°.  C.  H.  B. 

Silver  Diphosphide.  By  A.  Granger  (Compt.  rend.,  1897,  124, 
896 — 898). — When  phosphorus  vapour  is  passed  over  finely-divided 
silver  heated  at  400°,  combination  takes  place,  and  if  the  tube  is  cooled 
suddenly  whilst  still  full  of  phosphorus  vapour,  a  product  of  definite 
composition,  silver  dijyhosphide,  AgPg,  is  obtained.  It  is  soluble  in 
nitric  acid,  and  is  attacked  by  chlorine,  bromine,  and  aqua  regia.  When 
heated  in  a  current  of  inert  gas  at  the  temperature  of  its  formation, 
the  diphosphide  is  completely  decomposed.  No  combination  of  silver 
with  phosphorus  takes  place,  and  hence  the  metal,  like  gold,  has  the 
peculiarity  of  combining  with  phosphorus  at  400°,  giving  it  up  at  600°, 
and  again  retaining  it  at  900°. 

Silver  is  not  attacked  by  phosphorus  trichloride  at  any  temperature 
below  that  at  which  the  silver  phosphide  is  decomposed,  and  the  products 
are  silver  chloride  and  phosphorus.  The  phosphide  can,  however,  be 
obtained  by  the  action  of  phosphorus  on  silver  chloride  at  300 — 400°. 

The  so-called  silver  sesquiphosphide  of  Schrotter  was  probably 
identical  with  this  diphosphide.  C.  H.  B. 
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Magnesium  Phosphates.  By  Heinrich  Struve  (Zeit  cmal.  Chem., 
1897,  36,  289 — 298). — The  author  has  prepared  three  new  compounds  of 
phosphoric  acid  and  magnesia.  The  first,  which  has  the  formula 
2MgO,P205  +  7H2O  is  obtained  by  dissolving  ignited  magnesia  in  boiling 
orthophosphoric  acid  until  the  acid  reaction  has  nearly  disappeared. 
It  separates  from  the  boiling  solution  as  a  heavy,  white,  crystalline 
powder,  which  under  the  microscope  is  seen  to  consist  of  rhombs  and 
six-sided  plates,  showing  double  refraction.  The  air-dried  substance 
loses  no  water  at  100°.  On  ignition,  it  becomes  anhydrous  without 
change  of  form.  A  salt  of  the  same  composition  has  been  prepared  by 
Hager  by  mixing  highly  concentrated  solutions  of  sodium  phosphate 
and  magnesium  sulphate,  and  exposing  the  gelatinous  magma  to  a  low 
temperature  (8°),  when  it  contracts  to  a  crystalline  sediment. 

The  second  salt,  2MgO,P205  -I-  15H20,is  prepared  by  adding  to  a  dilute 
solution  of  sodium  phosphate  sufficient  magnesium  sulphate  to  redis- 
solve  the  precipitate  formed  at  first ;  it  separates  gradually  in  large, 
colourless,  striated,  prismatic  crystals.  At  100°,  these  crystals  lose 
9H2O,  and  the  whole  on  ignition.  The  third  salt,  which  when  air-dried 
has  the  same  composition,  is  obtained  by  precipitating  a  moderately 
dilute  solution  of  magnesium  sulphate  with  one  of  sodium  phosphate, 
and  passing  carbonic  anhydride  through  the  magma  until  complete  solu- 
tion takes  place.  After  discontinuing  the  passage  of  the  gas,  the  salt 
separates  in  small,  colourless,  prismatic  crystals.  It  differs  from  the 
second  salt  in  losing  only  8H2O  at  100°,  or  more  slowly  at  atmospheric 
temperature.  When  preserved  in  a  stoppered  bottle,  it  decomposes  into 
the  first  salt  and  water.  The  solubility  of  the  three  salts  is  1  part  in 
4000  of  water.  All  three  acquire  a  brownish-yellow  colour,  and  strongly 
marked  striation  when  dehydrated.  The  striation  is  undoubtedly  due 
to  the  formation  of  tubular  cavities,  as  is  shown  by  the  way  in  which 
the  dehydrated  crystals  absorb  neutral  dyes,  such  as  magenta. 

M.  J.  S. 

Solubility  of  Mercuric  Chloride.  By  Douglas  McIntosh  {J. 
Physical  Chem.,  1897,  1,  298— 300).— Etard  (Abstr.,  1892,  558) 
found  that  the  curve  of  solubility  of  mercuric  chloride  consists  of 
two  branches  which  intersect,  the  temperature  at  which  the  intersec- 
tion occurs  depending  on  the  solvent  used.  This  should  not  be  the  case  if 
the  change  in  the  slope  of  the  curve  is  due  to  a  change  of  one  modifica- 
tion of  solid  mercuric  chloride  into  another.  The  author  finds  that  when 
methylic  alcohol  is  used  as  solvent,  HgCl2  crystallises  out  at  tempera- 
tures above  40°,  HgCl2,CH3'OH  separating  below  35°.  The  intersection 
of  the  two  branches  of  the  curve  occurs  at  38-8°.  The  addition  of  water 
to  the  alcohol  depresses  the  transition  temperature.  The  author  con- 
siders it  probable  that  mercuric  chloride  forms  compounds  similar  to 
the  above  with  other  organic  solvents.  T.  E. 

Effect  of  a  High  Temperature  on  Copper,  Bismuth,  Silver, 
Tin,  Nickel,  and  Cobalt  Sulphides.  By  A.  Mourlot  {Compt. 
rend.,  1897,  124,  768 — 771). — When  heated  in  the  electric  furnace, 
cupric  sulphide  is  converted  into  cuprous  sulphide,  and  the  latter  fuses 
and  is  reduced  to  metallic  copper.  Cupric  sulphate  is  also  reduced 
to  the  metal  under  the  same  conditions.     Bismuth  sulphide  is  readily 
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reduced.  Silver  sulphide  melts  and  is  readily  reduced ;  but  reduction 
is  not  quite  complete,  and  the  condensed  drops  of  the  volatilised  metal 
retain  traces  of  sulphur.  Stannous  sulphide,  when  not  very  strongly 
heated,  becomes  crystalline,  but  at  a  higher  temperature  volatilises. 
The  condensed  product  has,  however,  still  the  composition  of  stannous 
sulphide,  which,  therefore,  is  a  remarkably  stable  compound.  Nickel 
sulphide  is  first  converted  into  a  non-crystalline,  bronze-yellow  sub- 
sulphide,  Ni2S ;  and  this,  when  more  strongly  heated,  loses  all  its  sul- 
phur, the  reduced  metal  combining  with  about  6  per  cent,  of  carbon, 
about  5*5  per  cent,  existing  as  graphite.  Cobalt  sulphide  is  readily 
obtained  by  heating  the  anhydrous  sulphate  in  a  small  electric  furnace  ; 
at  a  higher  temperature,  it  loses  all  the  sulphur,  and  the  metal  com- 
bines with  about  4*7  per  cent,  of  carbon,  4-5  per  cent,  being  in  the 
form  of  graphite.  C.  H.  B. 

Pergusonite  Metals ;  Philippium.     By  M.  Marc  Delafontaine 
(Chem.  News,  1897,  75,  229— 230).— To  extract  philippium,  the  ore 
is  treated  in  quantities  of  500   grams  in  a  leaden  vessel  with  1500 
grams  of  strong  hydrofluoric  acid,  the  products  are  repeatedly  treated 
with  water,  and  the  insoluble  fluorides  decomposed  in  a  platinum  dish 
with    sulphuric   acid ;    sodium  dioxide  is  then  added   to  oxidise  any 
uranous  salts  in  the  solution,  the   earths  are  precipitated   by  oxalic 
acid,  and  the  ignited  precipitate  treated  with  nitric  acid.     Philippium 
may  be  separated  from  the  mixed  nitrates  by  fractional  decomposition 
by  heat,  or  by  fractional  precipitation  with  dilute  ammonia  or  with 
potassium  hydrogen  oxalate,  the  separation  depending  in  all  cases  on  the 
lower  basic  energy  of  philippium.     The  author  prefers  the  fractional 
decomposition  by  heat :  the  mixture  of  nitrates  is  heated  until  quiet 
fusion  has  ensued  for  some  minutes,  and  when  cool  the  red,  vitreous 
mass  is  treated  with  water,  the  treatment  of  the  soluble  portion  being 
repeated   until  no  coloured  residue  is  left.      If  all  the  residue    dis- 
solves, the  solution  is  digested  with  dilute  ammonia  in  a  warm  place 
for  some  hours,  and  subsequently  decomposed  at  a  higher  temperature. 
The    sub-salts   obtained  in  this  way  are  subjected    to  new    series  of 
decompositions  until  a  bright,  orange-yellow,  basic  nitrate  is  obtained, 
which  dissolves  slowly  in  moderately  dilute  nitric  acid  to  a  deep  orange- 
red,  transparent  solution.     Philippium  forms  philippous  and  philippic 
salts  corresponding  with  a  white  and  an  orange  oxide.     The  first  salts 
are  colourless,  stable,  and  crystallise  well,  and  do  not  seem  to  give  any 
absorption  spectrum  in  solution.     Of  the  potassium  philippous  salts  : — 
the  suljyhate  is  soluble  in  a  saturated  solution  of  potassium  sulphate ; 
the  formate  crystallises  very  slowly  from  a  syrupy  solution  in  fibro- 
radiated  masses;  the  oxalate,  dried  at  130°,  yields  on  ignition  51*5  per 
cent,  of  orange-coloured  oxide ;  the  nitrate  is  colourless  and  crystalline, 
but,  on  fusion,  yields  a;reddish  glass,  partially  soluble  in  water,  and  apt 
to  form  a  solution  difiicult  to  filter.    Philippic  oxide  is  deep  orange-red, 
the  moist  hydroxide  being  light  yellow ;  with  cold,  moderately  dilute 
nitric    acid,    it    gives    a    yellow   solution,    with    the    strong    acid  it 
effervesces,   becomes   hot,    and   yields   colourless  philippous   nitrate ; 
with  hydrochloric  acid,  chlorine  is  evolved,  and  it  gives  proto-salts  j  it 
is  dissolved  by  other  acids  when  boiled  in  the  presence  of  alcohol. 
VOL.  Lxxii.  ii.  27 
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Philippium  is  more  closely  allied  to  cerium  and  terbium  than  to  any 
other  of  the  cerium  metals ;  but  the  behaviour  of  the  salts  set  forth 
above  distinguishes  it  even  from  these  metals.  T>.  A.  L. 

Aluminium  Amalgam.  By  Dmitri  P.  Konowaloff  (Chem.  Centr., 
1896,  ii,  338;  from  Pharm.  Zeit.  Buss.,  35,  328— 329).— The  use  of 
aluminium  amalgam  as  a  reducing  agent  has  been  recommended  by 
Hans  Wislicenus  and  Kaufmann,  as  in  many  cases  it  produces  insoluble 
products,  hence  no  new  substances  are  introduced  into  solution.  The 
author  has  investigated  the  action  of  water  on  this  amalgam.  The 
amalgam  prepared  as  described  by  the  authors  mentioned  above,  after 
washing  with  alcohol,  ether  and  light  petroleum,  was  dried  in  a  current 
of  dry  air.  It  does  not  act  on  alcohol  containing  only  a  little  water, 
even  on  boiling,  but  by  gradually  increasing  the  amount  of  water  until 
it  reaches  about  11  "36  per  cent,  a  solution  is  obtained  which  is  attacked 
by  the  amalgam  on  boiling,  with  liberation  of  hydrogen.  Acetic  acid 
containing  only  0*1  per  cent,  of  water  is  attacked  by  the  amalgam 
with  evolution  of  more  hydrogen  than  corresponds  with  the  water 
present,  but  after  the  action  there  is  no  perceptible  alteration  in  the 
freezing  temperature  of  the  acid ;  with  larger  quantities  of  water, 
however,  the  freezing  point  becomes  higher,  owing  to  the  production  of 
basic  aluminium  acetate  which  withdraws  a  portion  of  the  water. 

E.  W.  W. 

Formation  of  Manganese  Compounds.   By  Odin  T.  Ohristensen 

{Chem.  Centr.,  1896,  ii,  151  ;  from  Oversigt  Yidenskahernes  Selskahs  For- 
handlinger,  1896,  94). — The  author  did  not  succeed  in  preparing  a 
manganese  alum.  Manganic  salts  are  conveniently  prepared  by  a 
method  which  depends  on  the  oxidation  of  manganous  salts  by  perman- 
ganic acid  :  MugO^  +  8MnO  =  SMugOg.  Thus  manganic  phosphate  is 
obtained  by  warming  a  saturated  solution  of  orthophosphoric  acid,  to 
which  a  little  acetic  acid  is  added,  with  manganese  sulphate  and  a 
satiirated  solution  of  potassium  permanganate.  Manganous  salts  easily 
become  oxidised  in  alkaline  solution,  and  reduce  Fehling's  solution  with 
separation  of  cuprous  oxide  and  formation  of  manganic  tartrate.  This 
solution  can  be  used  repeatedly  as  an  oxidising  agent,  since  after  reduc- 
tion it  reabsorbs  oxygen  from  the  air.  Ignited  manganese  sesquioxide 
is  attacked  by  organic  acids  such  as  lactic  and  pyrotartaric  acids  with 
rise  of  temperature,  and  in  the  case  of  the  former  an  odour  of  acetalde- 
hyde  becomes  apparent,  and  a  manganous  salt  is  formed. 

E.  W.  W. 

''  Preparation  of  Pure  Iron.  By  Hicks  and  O'Shea  {Cliem.  Centr., 
1896,  i,  293;  from  Electrician,  1895,  843). — Pure  iron  is  obtained  by 
electrolysing  a  6  per  cent,  solution  of  ferrous  chloride  to  which 
ammonium  chloride  has  been  added  in  quantity  sufficient  to  form  the 
double  compound  FeCl2,2NH4Cl.  Any  ferric  chloride  which  on  electro- 
lysis would  form  ferric  hydroxide,  is  removed  by  shaking  with  pure 
iron  in  powder.  During  electrolysis,  the  content  of  iron  must  not  be 
allowed  to  become  less  than  20  to  50  per  cent,  of  the  original 
quantity,  and  the  cathode  should  be  kept  completely  immersed  in  the 
solution.     The  thin  copper  plate  which  serves  as  cathode  is  cleaned  by 
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washing  with  dilute  nitric  acid,  rubbing  with  cotton  wool  and  fine 
sand,  washing  with  potassium  cyanide  solution  and  finally  with  water. 
Swedish  iron  plate,  containing  0*027  per  cent,  of  sulphur  and  0*049  per 
cent,  of  carbon,  is  used  for  the  anode,  and  is  placed  in  a  porous  cell  in 
order  to  prevent  the  spongy  carbon  separated  at  the  anode  from  reach- 
ing the  cathode.  The  sulphur  goes  into  solution  as  sulphate,  and  must 
be  removed  from  time  to  time  with  the  anode  liquor.  A  current  of 
0*08  to  0*2  ampere  per  100  sq.  cm.  of  cathode  surface  at  about  0*7 
volt,  is  employed.  The  iron  is  obtained  as  a  compact,  silver  white  pre- 
cipitate of  velvety  appearance.  E.  W.  W. 

Production  of  Iron  Carbide  by  Direct  Combination  of  Iron 
and  Carbon.  By  Henri  Moissan  {Comjyt.  rend.,  1897,  124, 
716 — 722). — The  researches  of  several  previous  observers  have  shown 
that  fused  or  annealed  steel  contains  a  crystalline  carbide  of  the  com- 
position FogC,  and  the  author  has  extended  these  observations  to  cast 
iron  and  the  products  of  the  direct  action  of  carbon  on  iron. 

Blooms  from  three  different  high  blast  furnaces  were  examined  in 
the  usual  way,  but  no  traces  of  diamonds  could  be  discovered. 

Pure  iron  was  heated  with  sugar-charcoal  in  the  electric  furnace ; 
the  mass  became  more  and  more  viscous  as  the  temperature  increased, 
but  regained  its  limpidity  as  it  cooled,  and  the  cold  metal  was  found  to 
contain  only  about  1  per  cent,  of  carbon  in  combination.  It  would 
seem,  therefore,  that  carbon  and  iron  combine  at  a  high  temperature, 
but  the  compound  dissociates  as  the  temperature  falls.  Nickel  behaves 
similarly.  It  had  been  observed  in  the  preparation  of  the  diamond 
that  the  interior  of  the  metal  contained  brilliant  crystals  similar  to 
iron  boride  or  iron  silicide.  It  seemed  that  the  conditions  necessary 
to  ensure  combination  are  to  avoid  complete  saturation  of  the  iron  by 
carbon  and  the  formation  of  graphite ;  Swedish  iron,  therefore,  was 
heated  in  a  carbon  crucible  for  3  minutes  with  an  arc  from  a  current 
of  900  amperes  and  600  volts.,  and  the  fused  mass  cooled  quickly  by 
pouring  it  into  water.  The  product  was  a  very  hard  and  brittle 
metal,  often  very  highly  crystalline,  and  containing  very  little 
graphite,  but  from  3  to  4  per  cent,  of  combined  carbon.  In  order  to 
isolate  any  carbide  that  might  be  present,  the  author  employed  {a) 
the  electrolytic  method  of  Mylius,  Foerster  and  Schoene  (this  vol.,  ii, 
39),  and  (6)  the  action  of  very  dilute  acids  out  of  contact  with  air. 
With  small  quantities  of  carbide,  a  stronger  acid  may  be  used.  Normal 
nitric  acid  yields  the  carbide  mixed  with  a  little  carbon,  whilst  the 
half- normal  acid  yields  the  practically  pure  carbide.  In  order  to 
remove  the  small  quantity  of  carbon  and  liquid  hydrocarbons  that 
mny  be  mixed  with  the  carbide,  the  latter  is  treated  with  nitric  acid 
as  free  from  water  as  possible,  and  is  afterwards  poured  into  a  large 
quantity  of  water,  washed  with  alcohol  and  ether,  dried  at  100°  in  a 
current  of  carbonic  anhydride,  and  allowed  to  cool  in  the  gas.  Instead 
of  the  treatment  with  nitric  acid,  the  impure  carbide  may  be  boiled 
with  a  10  per  cent,  solution  of  chromic  acid. 

The  iron  carbide  thus  obtained  forms  brilliant  white  crystals  of  the 
composition  FegC ;  sp.  gr.  =  7*07  at  16°.  It  seems  to  be  identical  with 
the  carbide  present  in  steel  {loc.  cit.),  and  is  not  acted  on  by  oxygeu 
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at  the  ordinary  temperature,  although  it  is  somewhat  rapidly  decom- 
posed by  moist  air  containing  carbonic  anhydride.  When  heated,  it 
ignites  more  easily  the  finer  its  state  of  subdivision,  and  when  very  finely 
divided  ignition  takes  place  in  air  below  150°.  It  becomes  incandescent 
in  sulphur  vapour  at  about  500°,  in  chlorine  below  100°,  in  bromine 
vapour  at  about  100°,  and  is  decomposed  by  iodine,  at  a  red  heat, 
without  incandescence.  Hydrogen  chloride  decomposes  it  at  about 
600°  with  liberation  of  hydrogen  containing  a  small  quantity  of 
hydrocarbons.  Concentrated  nitric  acid  has  no  action  on  even  the 
finely  divided  carbide,  but  on  adding  a  small  quantity  of  water 
decomposition  takes  place  readily.  Dilute  acids  attack  the  carbide 
less  rapidly  than  they  attack  metallic  iron.  When  heated  with  dilute 
hydrochloric  acid  in  sealed  tubes,  the  carbide  is  decomposed  with  libera- 
tion of  a  mixture  of  hydrogen  and  methane,  the  proportion  of  the  latter 
being  higher  the  more  concentrated  the  acid.  Water  and  concentrated 
solutions  of  sodium  chloride  or  magnesium  chloride  have  no  action  on 
the  carbide  at  150°.  C.  H.  B. 

Metastannyl  Chloride.  By  Rodolphe  C.  En  gel  {Gompt.  rend,, 
1897,  124,  765—768). — When  sticks  of  tin,  about  5  mm.  in  diameter, 
are  immersed  in  nitric  acid  of  sp.  gr.  1-3  or  1*4,  a  reaction  takes  place 
without  any  notable  rise  of  temperature,  and  the  product  when  washed 
with  water  and  dried  in  the  air  has  the  composition  (Sn02)n(H20)2„  ; 
400  grams  of  this  product  is  mixed  with  100  c.c.  of  hydrochloric 
acid  of  22°  B.,  and  after  about  15  minutes  solution  is  complete  ;  the 
gummy-looking  mass  is  then  diluted  with  water  and  filtered.  If  now 
the  filtered  liquid  is  mixed  with  an  equal  volume  of  hydrochloric  acid, 
a  finely-divided,  amorphous,  white  precipitate  is  formed,  but  settles  very 
slowly.  The  supernatant  liquid  contains  some  stannic  chloride,  and  it 
follows  that  the  metastannic  acid  prepared  in  the  manner  described 
is  mixed  with  some  stannic  acid.  The  precipitate,  when  washed 
with  hydrochloric  acid  of  22°  B.  diluted  with  its  own  volume  of  water, 
and  dried  first  on  unglazed  porcelain,  and  afterwards  in  a  vacuum 
over  sulphuric  acid  and  potassium  hydroxide,  agglomerates  to  trans- 
lucent, deliquescent  masses,  which  dissolve  in  small  quantities  of  water 
or  absolute  alcohol.  The  concentrated  aqueous  solution  can  be  diluted 
with  water  if  a  small  quantity  of  hydrochloric  acid  is  added  previously. 
An  excess  of  hydrochloric  acid  produces  a  precipitate ;  the  addition  of 
water  without  acid  also  gradually  produces  a  gelatinous  precipitate, 
which,  after  being  washed  and  dried,  will  recombine  with  hydrochloric 
acid  to  reproduce  the  original  compound.  The  soluble  chloride  has  the 
composition  Sn509Cl2,4H20,  and  the  gelatinous  precipitate  produced 
by  water  is  the  metastannic  acid  of  Fremy,  Sn50iiH2,4H20. 

It  follows  that  the  chloride  obtained  in  the  manner  described  is 
metastannyl  chloride.  Stannic  chloride  in  aqueous  solution  is  gradu- 
ally converted  into  the  metastannyl  chloride,  which  differs  completely 
from  the  ordinary  oxychlorides,  such  as  are  formed  by  dissolving 
stannic  acid  in  a  solution  of  stannic  chloride.  The  oxychlorides,  for 
example,  are  not  precipitated  by  hydrochloric  acid,  but  are  converted 
into  stannic  chloride.  Dilute  sulphuric  acid  does  not  precipitate  solu- 
Jlions  of  metastannyl  chloride,  and  it  thus  differs  from  the  /3-chloride. 
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The  author's  experiments  indicate  the  existence  of  a  second  meta- 
stannyl  chloride  corresponding  with  a  second  metastannic  acid,  and  this 
will  be  described  in  a  subsequent  paper.  C.  H.  B. 

Crystalline  Thorium  Nitrate.  By  Otto  Fuhse  (Zeit.  angw. 
Chem.^  1897,  4,  115 — 116). — When  a  solution  of  thorium  nitrate  is 
evaporated  and  allowed  to  crystallise  in  a  warm  place,  large,  well- 
formed  crystals  belonging  to  the  quadratic  system  are  obtained.  They 
contain  GHgO.  A.  W.  C. 

Separation  of  Thoria  from  Zirconia.  By  M.  Marc  Delafontaine 
{Chem.  News,  1897,  75,  230). — The  powdered  ore  or  oxides  is  fused  in 
a  platinum  crucible  with  twice  its  weight  of  potassium  hydrogen 
fluoride  ;  the  zirconia  is  extracted  from  the  solidified  mass  in  the  form 
of  KgZrFg,  by  means  of  boiling  water  containing  a  few  drops  of  hydro- 
fluoric acid ;  the  insoluble  fluorides,  on  treatment  with  sulphuric  acid 
and  ignition  below  a  dull,  red  heat,  yield  sulphates  of  thorium,  cerium, 
and  other  earths  ;  these  are  dissolved  in  water,  precipitated  by  oxalic 
acid,  and  the  oxalates  treated  with  saturated  hot  ammonium  oxalate, 
which  dissolves  the  thorium  salt.  D.  A.  L. 

Bismuth  Dichloride.  By  Yictor  Thomas  {Bull.  Soc.  Chim.,  1897, 
[iii],  15,  758 — 760). — When  bismuth  dichloride  is  heated  in  air  or  in 
nitric  oxide,  the  products  are  identical  with  those  which  would  be 
formed  from  a  mixture  of  bismuth  with  the  trichloride.  This  is  in 
agreement  with  Schneider  and  Weber's  statement,  that  on  heating  the 
dichloride  alone,  it  breaks  up  into  the  trichloride  and  the  metal. 

M.  W.  T. 

Action  of  Air  and  Nitric  Peroxide  on  Bismuth  Iodide  and 
Bromide.  By  Victor  Thomas  {JBull.  Soc.  C/mn.,  1897,  [iii],  15, 
760 — 762). — The  author  has  already  shown  that  bismuth  trichloride 
in  presence  of  nitric  peroxide  in  the  cold,  produces  a  nitro-chloride, 
which,  when  heated,  decomposes,  forming  the  oxychloride  BiOCl. 

With  the  tribromide  and  triiodide  in  the  cold,  the  oxybromide  and 
trioxide  are  formed  respectively.  In  the  presence  of  air,  the  trihaloids 
form  the  corresponding  oxy-compounds.  M.  W.  T. 
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Hammerschlag's  Method  of  Estimating  the  Specific  Gravity 
of  Blood  and  Serum.  By  Leo  Zuntz  (PJiuger's  Archiv,  1897,  6Q, 
530 — 543). — Hammerschlag's  method  consists  in  placing'  a  drop  of 
blood  in  a  mixture  of  benzene  and  chloroform,  and  then  adding  more 
of  one  or  the  other  reagent  until  the  drop  neither  falls  nor  rises  ;  then 
the  specific  gravity  of  the  mixture  is  taken.  The  method  gives  very 
inconstant  results,  because  diffusion  occurs  between  the  blood  and  the 
reagents ;  they  and  a  large  number  of  other  possible  reagents  which 
were  tried  are  therefore  not  indifferent  either  to  blood  or  serum. 

W.  D.  H. 
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The  Antagonism  of  Substances  in  the  Blood  which  accele- 
rate and  hinder  Coagulation.  By  Karl  Spiro  and  Alexander 
Ellinger  {Zeit.  x>hysiol.  Chem.,  1897,  23,  121 — 159). — The  circulating 
blood  is  believed  to  contain  antagonistic  substances  which  respectively 
hinder  and  hasten  coagulation.  In  shed  blood,  the  latter  get  the 
upper  hand.  In  '  peptone  blood  '  and  '  leech  extract  blood,'  there  is  an 
increase  of  the  hindering  substances ;  and  immunity  to  peptone  injec- 
tion is  caused  when  the  hastening  substances  are  no  longer  over- 
balanced in  this  way.  Nuclein,  on  the  other  hand,  causes  intra- 
vascular coagulation  by  producing  a  preponderance  of  the  hastening 
substances.  The  question  of  the  nature  of  these  substances  is  hardly 
touched  on,  but  an  analogy  is  drawn  between  them  and  toxins  and 
antitoxins.  W.  D.  H, 

Freezing  Point  of  Milk.  By  J.  Winter  {Comj)t.  rend.y  1897, 
124,  777 — 778). — Polemical,  in  reply  to  Bordas  and  Geain. 

Non-identity  of  Lipases  of  Different  Origin.  By  Maurice 
Hanriot  {Compt.  rend.,  1897,  124,  778 — 781). — Solutions  of  the  serum 
and  of  the  pancreatic  juice  of  the  dog  were  prepared  so  that  both  had 
the  same  hydroly sing  effect  on  monobutyrin  in  presence  of  the  same 
excess  of  sodium  carbonate.  When,  however,  they  were  exactly  neu- 
tralised, and  left  in  contact  with  monobutyrin  for  20  minutes,  the 
quantity  of  acid  liberated  by  the  serum  solution  was  nearly  twice  as 
much  as  that  liberated  by  the  pancreatic  solution.  It  follows  that  the 
sero-lipase  acts  energetically  in  an  acid  medium,  whilst  the  activity  of 
pancreato-lipase  is  greatly  reduced  under  the  same  conditions. 

If  solutions  are  prepared  of  equal  activities  at  15°  the  activity  of 
the  sero-lipase  becomes  half  as  great  again  at  30°  and  twice  as  great 
at  42°,  whereas  the  activity  of  pancreato-lipase  remains  constant 
through  the  same  interval  of  temperature.  Further,  the  sero-lipase 
solution  retains  its  activity  for  several  months,  whilst  the  pancreato- 
lipase  solution  rapidly  alters,  and  loses  its  activity  after  a  few  days. 

Direct  experiments  show  that  the  blood  of  the  eel  contains  the 
same  lipase  as  the  blood  of  the  horse,  but  in  much  larger  quantity. 
The  activity  of  lipase  from  the  serum  of  the  horse  increases  with  the 
alkalinity  of  the  solution,  and  with  2  grams  of  sodium  carbonate  per 
litre,  it  may  become  four  times  as  great  as  under  normal  conditions. 

Since  the  ferment  of  the  blood  that  has  the  power  of  rendering 
proteids  soluble  has  its  activity  increased  by  the  presence  of  alkali, 
it  follows  that  the  smallest  variations  in  the  alkalinity  of  the  blood, 
whether  due  to  natural  causes  or  produced  by  the  administration  of 
such  medicines  as  sodium  hydrogen  carbonate,  must  exert  an  appre- 
ciable effect  on  the  processes  of  assimilation.  C.  H.  B. 

Estimation  of  Sugar.  By  Eduard  Pfluger  {Pfliiger's  Archivy 
1897,  ^y  635 — 640). — Argutinsky  has  found  that  muscle  free  from 
fat  and  glycogen,  and  fatigued  by  work,  is  richer  in  nitrogen  and 
slightly  so  in  carbon,  but  poorer  in  oxygen.  This  result  has  not  been 
published  before,  methods  having  to  be  devised  for  accurately  de- 
termining the  fat  and  carbohydrate  of  muscle  ]  the  method  now 
given  for  the  estimation  of  sugar  is  a  modification  of  Allihn's.     The 
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main  objection  to  Allihn's  method  is  that  asbestos  chemically  unites 
with  copper,  and  so  some  of  this  metal  is  lost.  The  main  point  about 
the  new  method  is  that  the  copper  is  weighed  as  cuprous  oxide  after 
drying  on  the  filter  at  120°.,  W.  D.  H. 

Diphtheria  Antitoxin.  By  T.  Gregor  Brodie  {J.  Pathol,  and 
BacUriol.,  1897,  4,  460 — 464). — These  experiments  were  undertaken 
with  the  view  of  determining  the  nature  of  the  substance  present  in 
the  antitoxic  diphtheria  serum  prepared  from  certain  horses,  which 
produces  a  rash.  The  results  are  at  present  incomplete.  It  was 
found  that  ether,  alcohol,  acetone,  and  chloroform  extract  a  substance 
of  an  irritating  nature  from  the  dried  serum ;  whether  this  is  the 
material  sought  for  is  uncertain.  The  antitoxic  properties  of  the 
serum  are  considerably  weakened  when  redissolved ;  this  is  in  part  due 
to  the  process  adopted,  and  the  longer  the  precipitate  is  left  in  con- 
tact with  the  precipitant  (acetone,  or  more  rapidly  with  alcohol),  the 
greater  is  the  loss  of  power  due  to  coagulation  of  proteid  matter. 
The  antitoxin  itself  is  probably  proteid  in  nature ;  its  solubilities  are 
those  of  a  globulin ;  it  will  not  pass  through  a  gelatin  filter,  and  its 
power  is  readily  destroyed  by  dilute  alkalis,  less  readily  by  dilute 
acids.  W.  D.  H. 

Ethereal  Hydrogen  Sulphates  in  the  Urine  under  the  In- 
fluence of  Drugs.  By  Max  Mosse  {Zeit.  inhysiol.  Chem.y  1897,  23, 
160). — Dermatol  and  tannigen  have  no  influence  on  the  excretion  of 
ethereal  hydrogen  sulphates.  Tannalbin  increases  it ;  actol  diminishes 
it.  In  spite  of  the  bactericidal  influence  of  silver  chloride  in  plate  cul- 
tures, neither  it  nor  argonin  lessens  the  excretion  ;  alcohol  also  has  no 
effect.  W.  D.  H. 
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Carbon  Compounds  as  Food  Material  for  Bacteria.  By 
Theodor  BoKoniHY  (FJiuger's  Archiv,  1897,66,  114 — 144). — The  experi- 
ments described  in  this  paper  were  mostly  made  with  0*1 — 0*2  percent, 
solutions  of  different  carbon  compounds;  and  mixtures  containing  several 
species  of  bacteria  were  employed,  but  they  are  not  specified.  Bacteria 
will  grow  in  solutions  of  many  strong  antiseptics  of  about  this  strength. 
The  usual  mineral  salts  were  also  added  in  each  case  ;  the  amount  of 
these  did  not  exceed  0*2  per  cent.  The  experiments  were  carried  on  at 
a  temperature  of  25 — 30°,  and  as  a  rule  required  3 — 6  days,  or  even 
longer,  before  the  bacteria  grew  rapidly. 

Met  hylic  alcohol  appears  to  be  a  fairly  good  source  from  which  bac- 
teria can  obtain  their  carbon  ;  ethylic  and  amylic  alcohols  can  also  be 
used.  Propylic  alcohol  serves  as  a  food  for  fungi,  but  not  for  bacteria, 
whereas  benzylic  alcohol  in  0*1  per  cent,  solution  is  a  strong  poison. 
Bacteria  grow  in  a  0-08  per  cent,  solution  of  phenol,  and  fungi  in  a 
0-05  per  cent,  solution.  Orthocresol  (0*1  per  cent.),  quinol  (0'05), 
resorcinol  (0*05),  catechol  and  phloroglucinol,  pyrogallol  (0*05),  gallic  and 
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tannic  acids,  will  not  serve  as  food  material  for  bacteria;  the  two  latter, 
however,  allow  of  the  growth  of  fungi.  Ethylene  glycol,  and  glycerol 
are  extremely  good,  whilst  tetramethylethylene  glycol, 

OH-CMe2-CMe2-OH, 
is  totally  useless  as  food  supply. 

Different  organic  acids  have  also  been  experimented  with,  mostly  in 
neutral  solutions.  There  is  one  species  of  bacteria  which  is  capable  of 
assimilating  formic  acid.  Acetic,  lactic,  succinic,  tartaric,  propionic, 
aspartic,  glyoxylic,  pyruvic,  levulinic,  salicylic,  parahydroxybenzoic,  and 
benzoic  acids  can  all  be  assimilated  by  bacteria,  although  benzoic  acid 
acts  as  a  poison  to  yeast.  Oxalic,  valeric,  citraconic,  and  mesaconic 
acids,  amido-  and  nitro-cinnamic  acids,  cinnamic,  hydrocinnamic,  and 
phthalic  acids  are  of  no  use  as  food  material.  Ethylic  acetate,  ethylic 
acetoacetate,  methylal  (1  per  cent.),  hexamethylenetetramine,  acetone, 
acetaldehyde  (0'07  per  cent.)  can  be  assimilated,  but  not  glyoxal  (0"5 
per  cent.),  paraldehyde,  or  benzaldehyde.  Most  carbohydrates,  for 
example,  cane-sugar,  fructose,  c?-glucose,  galactose,  milk- sugar,  arabinose, 
sorbose,  inosite,  mannose,  and  xylose  are  extremely  good  food  materials ; 
rhamnose,  however,  does  not  act  so  well.  Among  cyano-  and  amido- 
compounds,  acetamide,  leucine,  methylamine,  asparagine,  peptone,  crea- 
tine, and  oxamide  are  extremely  useful  as  sources  from  which  bacteria 
can  obtain  their  carbon.  Nitraniline,  anisidine,  propylamine,  and  carba- 
mide are  of  but  little  use;  whilst  ethylenediamine,  diacetonamine, 
trimethylamine,  glycocine,  potassium  thiocyanate,  cyanuric  acid,  and 
orthotoluidine  are  quite  useless.  Anisidine  and  orthotoluidine  can 
also  serve  as  sources  from  which  the  organisms  obtain  their  nitrogen. 

J.  J.  S. 

Alcoholic  Fermentation  without  Yeast  Cells.  By  Eduard 
BucHNER  (Ber.,  1897,  30,  1110—1113.  Compare  this  vol.,  ii,  154).— 
The  author  finds  that  the  aqueous  extract  loses  its  fermentative  pro- 
perties when  kept  for  two  days  at  0°,  or  for  one  day  at  the  ordinary 
temperature.  This  deterioration  of  the  extract  is  accompanied  by  a 
loss  in  coagulable  albumin,  and  the  deterioration  is  attributed  to  the 
presence  of  peptonic  enzymes.  The  extract  retains  its  activity  much 
longer  in  the  presence  of  strong  solutions  of  cane-sugar.  When  the 
extract  is  mixed  with  its  own  volume  of  a  50  per  cent,  solution  of  cane- 
sugar,  fermentation  continues  for  7  days  at  a  moderate  temperature, 
and  for  14  days  at  0°.  That  the  activity  is  not  due  to  the  presence 
of  plasma  particles  in  the  extract  is  proved  by  the  fact  that  the 
activity  of  the  solution  is  not  destroyed  by  antiseptics,  such  as  chloro- 
form, benzene,  sodium  arsenite,  &c.  The  extract  may  also  be  evapo- 
rated to  dryness  at  30 — 35°  under  reduced  pressure,  and  an  aqueous 
solution  of  the  residue  is  also  capable  of  fermenting  cane-sugar.  The 
dried  extract  may  be  kept  for  at  least  20  days  without  losing  its  active 
properties.  In  one  instance  only  was  it  found  possible  to  precipitate 
the  active  substance,  zymase,  by  the  aid  of  alcohol. 

Well-washed  yeast  was  dried  at  37°  :  one  portion,  A,  was  mixed  with 
water  and  heated  to  100°,  plate  cultures  proved  that  all  the  cells  had 
been  destroyed  and  yet  the  solution  was  capable  of  fermenting  a 
sterilised  cane-sugar  solution;   the  second  portion,  B,  was  heated  to 
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140 — 145°  for  one  hour  ;  this  portion,  however,  was  incapable  of  bring- 
ing about  fermentation,  owing  to  the  destruction  of  the  zymase. 

J.  J.  S. 

The  Cause  of  Poisoning  by  "Wall-papers  containing  Arsenic. 
By  B.  Gosio  {Ber.,  1897,  30,  1024—1026.  Compare  this  vol.,  ii,  114). 
Mucor  mucedo,  Aspergillus  glaucus,  and  A.  virens  were  the  first  organisms 
isolated  which  were  capable  of  decomposing  arsenic  compounds.  The 
author  finds  that  Penicillium  hrevicaule  is  also  capable  of  decomposing 
all  solid  arsenic  compounds,  including  arsenical  dyes ;  this  reaction  is 
so  delicate  that  the  author  has  used  it  as  a  means  of  detecting  arsenic. 
The  nature  of  the  volatile  arsenical  compounds  evolved  has  not  been 
definitely  established,  although  their  strongly  poisonous  character  can 
be  readily  shown.  J.  J.  S. 

The  Cause  of  Poisoning  by  Wall-papers  containing  Arsenic. 
By  OsKAR  Emmerling  {Ber..,  1897,  30,  1026.  Compare  previous 
abstract). — The  author  states  that  the  volatile  arsenical  compounds 
given  off  by  different  micro-organisms  during  the  decomposition  of 
solid  arsenic  compounds  is  not  hydrogen  arsenide.  Some  doubt  is  also 
thrown  on  the  poisonous  nature  of  these  products.  J.  J.  S. 

Phosphorescence  of  Wood.  By  Fr.  Kutscher  {Zeit.  physiol. 
Chem.,  1897,  23,  109 — 113). — Most  observers  agree  that  the  phosphor- 
escence of  decomposing  wood  is  due  to  fungoid  growth.  This  conclusion 
has  been  questioned  by  De  Bary.  In  the  present  research,  De  Bary 
is  shown  to  be  wrong.  The  fungus  was  isolated,  cultivated  on  gelatin, 
and  other  wood  infected  with  it.  Some  of  the  characters  of  the  growth 
are  described,  although  its  place  in  schemes  of  classification  is  not 
decided.  W.  D.  H. 

Reduction  of  Nitrates.  By  Pierre  P.  Deh^rain  {Ann.  Agron., 
1897,  23,  49 — 79). — A  number  of  experiments  were  made  in  which 
solutions  of  potassium  nitrate  were  inoculated  with  straw,  fresh 
manure,  horse-dung,  and  peat  manure.  The  results  showed  the  pre- 
sence of  nitrate-reducing  organisms  in  straw  and  in  fresh  manure 
(compare  Br6al,  Abstr.,  1892,  1259  ;  and  1896,  ii,  444),  but  not  in  peat 
manure.  The  horse-dung  contained  sufficient  to  reduce  nitrates  at 
30°,  but  there  was  very  slight  reduction  at  the  ordinary  temperature. 

The  denitrifying  organisms  develop  rapidly  in  solutions  containing 
starch  and  potassium  nitrate  :  there  is  no  development  in  pure  nitrate 
solutions.  The  organisms  will  live  in  starch  alone,  but  in  absence  of 
nitrate  the  starch  is  only  very  slowly  destroyed.  Solutions  which 
reduce  nitrates  most  rapidly  contain  starch  (0-25),  potassium  nitrate, 
(0*2)  and  potassium  phosphate  (0*01  per  cent.). 

Experiments  with  soil  showed  the  presence  of  denitrifying  organisms, 
and  that  by  adding  starch  a  considerable  amount  of  the  nitrates  pre- 
sent in  the  soil  could  be  destroyed.  The  addition  of  straw  containing 
denitrifying  organisms  to  soil  had  very  little  effect  on  the  nitrates 
present  in  the  soil. 

The  amount  of  nitrogen  utilised  by  the  reducing  organisms  is  very 
slight,  nearly  the  whole  of  the  nitric  nitrogen  being  liberated  as  gas, 
chiefly  free  nitrogen.     Reduction  takes  place  more  readily  in  closed 


382  ABSTRACTS  OF  CHEMICAL  PAPERS. 

vessels  than  in  the  open  air,  and  is  retarded  by  passing  air  through 
solutions  containing  starch  and  potassium  nitrate. 

There  is  no  danger  of  loss  of  nitrogen  by  the  application  of  the  usual 
amounts  of  manure.  Reduction  of  nitrates  would  only  take  place  when 
the  manure  amounted  to  400,000 — 800,000  kilos,  per  hectare.  It  is, 
therefore,  quite  unnecessary  to  treat  stable  manure  with  sulphuric  acid 
before  using  it.  N.  H.  J.  M. 

The  Enzyme  of  Barley  which  Dissolves  Cell-walle.  By 
Friedrich  Reinitzer  {ZeiUphysiol.Chem.,  1897,  23,  175— 208).— The 
author  failed  to  obtain  cytase,  the  cell-dissolving  enzyme  of  barley 
described  by  Brown  and  Morris  (Trans.,  1890,  497).  The  diastase  of 
germinating  barley  has,  however,  the  power  of  dissolving  the  readily 
hydrolysible  hemicelluloses,  which  probably  have  a  very  widespread 
distribution  in  the  vegetable  kingdom  ;  but  many  of  the  hemicelluloses 
are  not  attacked  by  diastase.  When  these  pass  into  solution  as  germ- 
ination proceeds,  no  doubt  some  ferment  which  may  be  called  cytase  is 
at  work.  W.  D.  H. 

Composition  and  Analysis  of  Wheat.  By  Aim6  Girard  (Oompt. 
rend.,  1897,  124,  876 — 882). — In  order  to  be  of  value  for  manufacturing 
purposes,  chemical  analyses  of  wheat  should  be  made,  not  on  the  whole 
grain,  but  on  the  products  of  a  mechanical  analysis,  corresponding  as 
closely  as  possible  with  the  operations  of  milling.  Two  analyses,  one 
of  the  usable  flour,  the  other  of  the  bye-products,  are  generally  sufficient. 
On  mechanical  analysis,  four  French  wheats  of  1895  gave  :  water  14*50 
to  15-12,  kernel  83-04  to  85-98,  germ  1-16  to  1-50,  envelope  12-52  to 
15-61  =  100.     The  average  weight  of  a  grain  was  0-038  to  0-051  gram. 

Of  substances  soluble  in  water,  the  proportion  in  flour  is  generally 
given  as  10  to  12  per  cent,  of  the  weight  of  the  wheat,  and  they  are  said 
to  consist  of  about  50  per  cent,  of  glucose  and  dextrin.  These  results 
are,  however,  erroneous,  and  are  due  to  the  action  of  the  diastases  in 
the  wheat  during  the  somewhat  long  soaking  in  water  which  is 
generally  given  for  the  purpose  of  extracting  the  soluble  matter. 
Accurate  estimations  are  obtained  by  agitating  the  flour  with  ice-cold 
water  for  about  4  hours ;  the  proportion  of  soluble  matter  does  not 
exceed  4  or  5  per  cent,  and  it  contains  a  very  small  quantity  of  glucose 
and  no  dextrin.  It  is  only  by  the  use  of  a  low  temperature  that  the 
action  of  the  diastases  can  be  minimised ;  such  antiseptics  as  could  be 
used  are  without  effect. 

When  the  aqueous  solution  at  0°  is  mixed  with  four  times  its  volume 
of  alcohol  of  95°  a  white,  flocculent  precipitate  is  formed,  which  contains 
no  dextrin  but  consists  of  nitrogen  compounds  (including  diastases) 
together  with  about  1  per  cent,  of  galaistin,  the  gum  corresponding  with 
galactose  and  described  by  Miintz.  The  alcoholic  liquid  contains  no 
dextrose,  but  from  1  to  2  per  cent,  of  saccharose. 

The  ordinary  method  of  estimating  gluten  is  the  simplest  and  most 
accurate,  but  it  is  important  that  it  should  be  dried  at  100 — 105°,  and 
the  drying  is  facilitated  by  first  coagulating  the  gluten  by  immersing  it 
for  a  few  minutes  in  boiling  water.  The  proportion  of  glutenin  and 
gliadin  in  the  gluten  should  be  estimated  by  Fleurent's  method  {Compt. 
rend.,  123,  327),  since  when  the  ratio  differs  much  from  25  per  cent,  of 
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the  former,  to  75  per  cent,  of  the  latter,  the  flour  does  not  yield  bread 
of  such  good  quality. 

Starch  is  generally  estimated  by  difference  or  more  rarely  by  conver- 
sion into  sugar,  but  direct  estimation  by  washing,  collecting  on  a  very 
fine  sieve  and  drying  at  100 — 105°,  is  simpler  and  at  least  as  accu- 
rate. For  the  estimation  of  fat,  crystallisable  benzene  is  preferable  to 
ether. 

Analyses  of  the  four  French  wheats  previously  referred  to  gave  the 
following  results  :  Water  14*74  to  15*58;  matter  soluble  in  water  3*12 
to  4*00  per  cent.,  consisting  of  glucose  0*09  to  0*21,  saccharose  086  to 
1*70,  nitrogen  compounds  1*02  to  1*28,  galactin,  &c.,  0*52  to  0*99,  inor- 
ganic matter  0*22  to  0*36;  matter  insoluble  in  water  79*94  to  80*94 
per  cent.,  consisting  of  gluten  7*45  to  8*32,  starch  69*88  to  71*22,  fat 
0*84  to  1*12,  inorganic  matter  0*20  to  0*40,  cellular  matter  and  debris 
0*22  to  0*25  ;  acidity  in  terms  of  sulphuric  acid  0*006  to  0*011.  The 
ratio  of*glutenin  to  gliadin  varied  from  25/62  to  25/87.         C.  H.  B. 

Manure  Value  of  Oil  Cakes.  By  L.  Malpeaux  {Ann.  Agron., 
1897,  23,  28 — 42). — Field  experiments  were  made  in  which  barley  and 
sugar-beet  were  grown  without  manure,  with  sodium  nitrate  (300  kilos, 
per  hectare),  and  with  nine  different  kinds  of  oil  cake  (1000  kilos,  per 
hectare).  In  a  second  series,  superphosphate  was  applied  in  addition 
to  the  nitrogenous  manures,  and  also  to  a  plot  not  otherwise  manured. 
Two  similar  series  of  pot  experiments  were  also  made. 

The  effect  produced  by  the  cakes  is  chiefly  due  to  the  nitrogen  they 
contain.  The  different  cakes  vary  considerably  in  value.  The  use  of 
superphosphate  in  addition  to  cake  is  not  necessary  when  the  soil  con- 
tains over  0*1  per  cent,  of  phosphoric  acid.  The  best  time  for  apply- 
ing cake  is  the  autumn  ;  when  applied  in  the  spring,  the  results  are 
uncertain,  being  dependent  on  climatic  conditions.  Of  the  different 
cakes  employed,  sesame  cake  was  the  most  effective  :  earth  nut  cake 
was  less  favourable,  rape  cake,  cotton  cake,  and  castor-oil  cake  still 
less  so.  This  scale  of  value  is,  however,  not  absolute,  being  based  on 
only  one  year's  results.  N.  H.  J.  M. 

Bat  Guano  from  Eboli,  Salerno.  By  Jules  Paris  {Ann.  Agron., 
1897,  23,  47 — 48). — The  sample  analysed  contained  :  water  18*02, 
mineral  matter  52*87,  and  nitrogen  (almost  entirely  as  nitrates)  2*996 
per  cent.  The  ash,  of  which  25*61  per  cent,  was  soluble,  had  the 
following  percentage  composition  : — 


K20. 

NagO. 

CaO. 

MgO.    AlA&^eoOa. 

P2O5.     Insol.  in  HCl. 

2*08 

0-81 

13-84 

0*18         16*85 

20*69         44*69 

Of  the  phosphoric  acid,  47*96  per  cent,  was  soluble  in  ammonium 
citrate.  The  ash  contained  a  small  amount  of  copper,  and  traces  of 
manganese.  It  is  suggested  that  the  presence  of  copper  is  due  to  the 
bats  having  eaten  insects  containing  copper  (compare  Giunti,  Ricerche 
sulla  Diffusione  del  Rame,  Naples,  1881.)  N.  H.  J.  M. 
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Apparatus  for  Gas  Analysis.  By  Otto  Bleier  {Ber.^  1897,30, 
1210—1211.  Compare  Abstr.,  1896,  ii,  70;  this  vol.,  ii,  280).— The 
author  has  improved  the  gas  burette  which  he  formerly  described  by 
replacing  the  upper  tap  by  a  three  way  tap,  so  that  gas  can  be  trans- 
ferred from  the  pipette  to  the  burette  without  either  loss  or  addition. 

A.  H. 

Preparation  of  Reagents  Free  from  Arsenic.  By  Josef  Haber- 
MANN  {Zeit.  angw.  Cliem.^  1897,  201 — 202). — Hydrochloric  acid  is 
mixed  with  a  little  potassium  chlorate  (0*5  gram  per  litre  is  generally 
sufficient),  and  the  liquid  distilled  and  condensed  in  a  receiver  con- 
taining an  appropriate  amount  of  water ;  the  distillation  is  stopped 
when  about  75  per  cent,  of  the  acid  has  distilled  over.  All  the  arsenic 
remains  in  the  retort,  and  the  distillate  will  not  contain  a  trace  of 
it ;  it  contains  a  small  amount  of  free  chlorine,  however,  which  in 
toxicological  investigations  is  of  no  consequence. 

Ammonia,  free  from  arsenic,  may  be  obtained  by  adding  to  the  com- 
mercial article  a  little  potassium  permanganate,  heating  the  mixture 
in  a  flask  and  passing  the  gas  into  distilled  water. 

Ammonium  sulphide,  free  from  arsenic,  is  obtained  by  passing 
hydrogen  sulphide  into  the  purified  ammonia.  To  obtain  the  hydro- 
gen sulphide  free  from  arsenic,  the  excess  of  moisture  is  removed,  and 
the  gas  is  then  passed  first  through  a  tube  containing  a  small  quantity 
of  iodine  and  subsequently  through  a  wash  bottle  containing  water. 

L.    DE    K. 

A  Simple  Method  of  Quantitative  Analysis  by  Means  of 
the  Telephone.  By  Hugo  Erdmann  {Ber.,  1897,  30,  1175—1182). 
— The  solubility  of  sparingly  soluble  substances  has  been  determined 
from  the  electric  conductivity  of  the  saturated  solutions  (Kohlrausch 
and  Eose,  Abstr.,  1894,  ii,  7),  and  the  same  property  has  been  utilised 
by  Beckmann  to  evaluate  milk,  wine,  and  beer.  Taking  advantage  of 
the  considerable  differences  in  conductivity  exhibited  by  solutions  of 
potassium  chloride,  bromide,  and  iodide,  the  author  has  elaborated  a 
method  by  which  mixtures  of  these  electrolytes  may  be  analysed 
quantitatively  by  means  of  the  wire-bridge  and  telephone. 

To  the  extremities  of  the  wire,  which  are  placed  in  connection 
through  an  induction  apparatus  situated  in  a  neighbouring  room,  are 
connected  two  Arrhenius'  resistance  cylinders  W  and  IF',  with  the 
junction  of  which  the  sliding-piece  communicates  through  a  telephone ; 
in  order  to  eliminate  the  effect  on  conductivity  produced  by  tempera- 
ture, both  cylinders  are  placed  in  the  same  vessel  containing  water.  If 
now  a  mixture  of  potassium  chloride  and  bromide  is  to  be  analysed, 
the  cylinders  are  filled  with  a  1  per  cent,  solution  of  the  former  salt, 
and  the  position  of  minimum  disturbance  recorded  ;  W  is  then  refilled 
with  a  1  per  cent,  solution  of  potassium  bromide,  and  a  fresh  observa- 
tion made.     The  mixture  of  unknown  composition  is  afterwards  in- 


ANALYTICAL  CHEMISTRY.  385 

troduced  into  TF',  in  the  form  of  a  1  per  cent,  solution,  when  its 
conductivity  may  be  compared  with  that  of  the  pure  potassium 
chloride  ;  the  ratio  of  the  resistance  of  the  latter  to  the  resistance  of 
the  mixture  decreases  as  the  percentage  of  potassium  bromide  in  the 
mixture  is  increased,  and  the  decrease  being  directly  proportional  to 
the  rise  in  percentage  of  potassium  bromide,  the  amount  of  the  latter 
salt  which  is  present  in  the  mixture  may  be  calculated. 

This  method  of  analysis  has  been  applied  to  mixtures  of  potassium 
chloride  with  potassium  bromide,  potassium  bromide  with  potassium 
iodide,  and  potassium  chloride  with  potassium  iodide,  and  also  to  a 
mixture  of  potassium  sulphate  with  rubidium  sulphate.         M.  0.  F. 

Separation  of  Chlorine  and  Bromine.  By  Henri  Baubigny 
and  Paul  Rivals  {Gompt.  rend.,  1897,  124,  859— 862).— It  is  well 
known  that  potassium  permanganate  does  not  decompose  alkali 
bromides  or  chlorides  in  aqueous  solution.  If,  however,  the  alkalis 
are  displaced  by  some  other  metals,  decomposition  may  take  place. 
Cupric  bromide  is  decomposed  by  the  permanganate  at  the  ordinary 
temperature  with  liberation  of  bromine,  but  cupric  chloride  is  not 
affected.  In  order  to  separate  the  two  halogens  in  this  way,  the  care- 
fully neutralised  solution  of  chloride  and  bromide  is  mixed  with  excess 
of  cupric  sulphate,  and  potassium  permanganate  is  added  and  the 
liquid  allowed  to  evaporate  in  a  vacuum  over  potassium  hydroxide 
at  the  ordinary  temperature.  A  large,  flat  dish  should  be  used,  so  that 
the  residual  salt  forms  only  a  thin  film  in  which  very  little  bromine 
can  be  occluded.  If  necessary,  the  residue  may  be  moistened  with 
water  and  again  allowed  to  evaporate  under  the  same  conditions.  The 
chlorine  is  precipitated  with  silver  nitrate  containing  a  considerable 
proportion  of  nitric  acid,  after  the  permanganate  has  been  reduced  with 
sulphurous  acid. 

If  aluminium  sulphate  is  substituted  for  cupric  sulphate,  there  is 
considerable  loss  of  chlorine  under  the  same  conditions.        C.  H.  B. 

Study  of  Kjeldahl's  Process  and  its  Modifications.  By  G 
EiviiiRE  and  G.  Bailhache  {Bull.  Soc.  Chim.,  1897,  [iii],  15,  806—811). 
— The  authors  employ  sodium  pyrophosphate  in  place  of  the  potassium 
sulphate  generally  used.  A  table  showing  the  time  occupied  by  the 
analysis,  and  the  results  obtained  by  different  methods,  is  given. 

M.  W.  T. 

Colorimetric  Estimation  of  Nitrous  Acid.  By  E.  Riegler 
{Zeit.  anal.  Ghem.y  1897, 36,  306 — 307). — A  typical  solution  is  prepared 
by  dissolving  0"4:06  gram  of  silver  nitrite  in  hot  water,  adding  a  small 
excess  of  sodium  chloride,  and  diluting  to  a  litre.  Of  the  clear  solution, 
100  c.c.  is  again  diluted  to  a  litre,  and  100  c.c.  of  this  dilution  (corres- 
ponding with  O'OOl  gram  of  NgOg)  is  mixed  in  a  flask  with  about 
0*05  gram  of  crystallised  naphthionic  acid,  5 — 6  drops  of  concentrated 
hydrochloric  acid,  and,  after  thorough  shaking,  30  drops  of  strong 
ammonia.  The  solution  to  be  assayed  is  treated  in  like  manner,  and 
the  rose-red  colours  compared  in  a  colorimeter.  O'OOOOl  gram  of  NgOg 
in  100  c.c,  can  be  estimated  by  this  method.  M.  J.  S. 
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Estimation  of  Carbon  in  Ferro-Chrome.  By  Harry  Brearley 
and  Rudolf  L.  Leffler  \Chem.  News,  1897,  75,  241— 243).— The 
pulverised  ferro-chrome  is  mixed  with  pulverised  lead  chromate,  placed 
in  a  boat,  and  burnt  in  a  current  of  oxygen  in  a  tube  packed  with 
copper  oxide ;  the  reaction  in  the  boat,  which  has  to  be  assisted  by 
heating  with  a  foot  blowpipe,  takes  place  with  great  rapidity  at  one  stage 
and  is  sluggish  at  another ;  therefore  a  reservoir  is  interposed,  at  the 
oxygen  supply  end,  to  accommodate  the  rush  of  gas  and  to  subsequently 
permit  of  its  steady  passage  through  the  tube  ;  moreover,  the  tube  is 
protected  against  the  great  heat  by  wrapping  it  first  with  paper  and 
then  with  asbestos  millboard,  the  paper  leaving  a  layer  of  ash  that  pre- 
vents the  asbestos  fusing  to  the  glass ;  millboard  is  also  used  to 
prevent  the  porcelain  boat  employed  from  fusing  to  the  tube.  Zinc 
oxide  and  litharge  used  instead  of  lead  chromate  did  not  give  satisfac- 
tion ;  with  copper  oxide,  the  heat  has  to  be  greater  and  the  reaction  is  less 
violent ;  but  lead  dioxide  is  effective  and  convenient,  for  it  does  not 
require  the  aid  of  a  blowpipe  flame.  D.  A.  L. 

Solubility    of  Potassium   Platinochloride   in  Alcohol.      By 

M.  VkiAGOT  {Zeit.  anal.  Chem,,  1897,  36,  322  ;  from  Mon.  scl,  [iv],  6, 
872). — One  litre  of  alcohol  at  20°  dissolves  the  following  amounts  of 
potassium  platinochloride  : 

Strength  of  alcohol  85         90         95  per  cent. 

Potassium   platinochloride  dissolved    0*180    0*100    0*030  gram. 
A  mixture  of  800  c.c.   of  95  per  cent,  alcohol  and  200  c.c.   of  ether 
dissolves  0*027  gram.     These  corrections  are  not  applicable  to  potas- 
sium estimations,  since  the  solubility  is  modified  by  the  presence  of 
sodium  platinochloride.  M.  J.  S. 

Estimation  of  Potassium.  By  Henry  N.  Warren  (Chem.  News, 
1897,  75,  256).. — The  solution  of  the  alkali  chlorides  is  heated  and 
evaporated  to  a  small  bulk  with  excess  of  platinic  chloride,  and  then 
mixed  with  double  the  original  quantity  of  a  mixture  of  amylic 
alcohol  and  ether  in  equal  proportions.  The  precipitate  is  washed 
with  the  same  mixture,  heated  to  the  boiling  point  with  formic  acid, 
and  the  precipitated  platinum  washed,  dried,  and  weighed  ;  the  per- 
centage of  potassium  is  calculated  from  this  weight.  D.  A.  L. 

Testing  Sodium  Hydrogen  Carbonate.  By  George  Lunge 
(Zeit.  angw.  Chem.,  1897,  169 — 171). — The  author  communicates  a 
process  originated  by  Sundstrom,  and  thinks  that  it  may  be  recom- 
mended. The  sample  is  dissolved  in  cold  water  and  titrated  with 
standard  soda,  which  has  been  nearly  saturated  with  baryta  (so  as  to 
be  perfectly  free  from  carbonate),  until  a  drop  of  the  liquid  gives  a 
brown  coloration  with  silver  nitrate.  From  the  results,  the  excess  of 
carbonic  acid  present  above  that  required  for  the  normal  carbonate 
can  easily  be  calculated. 

Another  portion  of  the  sample  is  then  titrated  with  standard  acid, 
using  methyl-orange  as  indicator.  We  have  then  the  means  for  calcu- 
lating the  purity  of  the  salt.  L.  de  K. 

^  Estimation  of  Zinc  Oxide.  By  Emily  Aston  and  L.  Newton 
{Chem.  News,  1897,  75,   133 — 134). — Fresenius  states  that  zinc  oxide 


ANALYTICAL   CHEMISTRY.  387 

when  mixed  with  sulphur,  and  gradually  heated  to  redness  in  a 
current  of  hydrogen  is  quantitatively  transformed  into  zinc  sulphide. 
The  authors  find  this  to  be  the  case  with  zinc  oxide  prepared  by  ig- 
nition from  the  carbonate,  sulphide  or  sulphate;  but  with  oxide  prepared 
from  the  nitrate,  in  the  manner  set  forth  below,  the  result  falls  short  of 
the  theoretical  by  some  10  per  cent.,  a  number  that  is  reduced  by  very 
small  quantities  at  a  time  by  repeating  the  operation,  which,  in  one 
case,  was  done  above  22  times  ;  but  even  then  the  quantity  of  zinc  sul- 
phide did  not  exceed  96  per  cent,  of  the  theoretical.  The  oxide,  that 
behaved  in  this  manner,  was  prepared  by  dissolving  practically  pure 
zinc  in  pure  nitric  acid,  evaporating  the  solution  to  dryness,  dissolving 
the  residue  in  water,  filtering  the  solution,  treating  the  filtrate  with  a 
few  drops  of  ammonium  sulphide,  agitating  frequently,  and  again 
filtering.  This  solution  was  then  evaporated  to  dryness,  the  residue 
dried  at  150°,  and  ignited  first  in  a  blowpipe  and  then  in  a  mujffle. 

D.  A.  L. 

Estimation  of  Manganese  in  Manganous  and  Permanganic 
Solutions.  By  Antonio  Longi  and  S.  Camilla  (Gazzetta,  1897,  27, 
i,  97 — 117). — The  authors  have  re-investigated  Volhard's  modification 
(Abstr.,  1880,  141)  of  Gensard's  method  {Bull.  Soc.  Ghim.,  [ii],  1,  88) 
of  estimating  manganese  in  a  manganous  solution  by  titrating  it 
with  potassium  permanganate,  when  the  following  reaction  occurs : 
3MnO  +  Mn20H,  =  5Mn02;  addition  of  nitric  acid  to  the  solution,  as 
recommended  by  Volhard,  does  not  clarify  it  successfully,  but  this 
object  may  be  attained  by  titrating  in  a  solution  containing  about 
0*025  per  cent,  of  manganese  and  0*5  per  cent,  of  zinc  sulphate. 
Meinecke's  criticisms  {Rep.  Anal.  Chem.,  1885,  6,  1)  of  Volhard's 
method  are  mostly  unfounded.  The  manganous  solution  containing 
zinc  sulphate  is  titrated  at  the  boiling  temperature  with  N/10  potas- 
sium permanganate  solution  until  a  persistent  red  colour  is  obtained; 
the  precipitate  should  settle  readily,  leaving  the  supernatant  liquid 
clear.  Any  adherence  of  manganese  dioxide  to  the  sides  of  the  flask 
is  due  to  the  latter  being  dirty,  and  may  be  prevented  by  previously 
washing  with  a  sulphuric  acid  solution  of  chromic  anhydride.  After 
cooling  the  titrated  solution,  a  check  on  the  result  is  obtained  by 
adding  potassium  iodide  and  hydrochloric  acid,  and  titrating  the 
liberated  iodine  with  thiosulphate ;  this  is  the  more  necessary  when 
much  chromium  salts  are  present,  since  these  obscure  the  end  reaction 
with  permanganate,  and  in  such  a  case  it  is  advisable  to  filter  off  the 
manganese  dioxide  through  a  filter  paper  before  treating  it  with 
potassium  iodide. 

Permanganates  may  be  determined  by  titration  with  a  manganous 
salt  in  neutral  solution,  or  in  one  slightly  acidified  with  acetic  or 
nitric  acid.  The  estimations  may  be  performed  in  presence  of  chromic 
acid,  nickel,  cobalt,  and  lead.  W.  J.  P. 

Separation  of  Nickel  from  Cobalt  and  Iron,  and  of  Cobalt 
from  Aluminium.  By  Eugenic  Pinerua  {Compt.  rend.,  1897,  124, 
862 — 863). — Nickel  chloride  is  insoluble  at  a  low  temperature  in 
ether  saturated  with  hydrogen  chloride,  whereas  cobalt  and  ferric 
chlorides  dissolve  readily.  In  order  to  utilise  these  facts  for  analytical 
purposes,  the  metals  are  converted  into  chlorides,  which  are  dissolved 
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in  the  smallest  possible  quantity  of  water,  a  moderately  large  quantity 
of  a  mixture  of  equal  volumes  of  concentrated  hydrochloric  acid,  and 
ordinary,  or  preferably  dry,  ether  is  added,  and  a  current  of  hydrogen 
chloride  is  passed  into  the  liquid,  which  is  cooled  in  a  mixture  of  ice 
and  salt.  The  yellow  precipitate  of  nickel  chloride  is  washed  with 
ether  saturated  with  hydrogen  chloride,  at  first  by  decantation  and 
afterwards  on  a  filter. 

The  so-called  pure  compounds  of  nickel  and  cobalt  are  generally 
more  or  less  impure ;  the  former  contain  cobalt  and  iron,  and  the 
latter  contain  nickel  and  iron. 

When  applying  this  method  to  the  separation  of  nickel  from  iron, 
the  precipitate  must  be  very  well  washed,  redissolved  in  water,  and  the 
operation  repeated  several  times  in  order  to  eliminate  the  iron  which 
the  nickel  chloride  obstinately  retains. 

Cobalt  can  be  separated  from  aluminium  in  the  same  way,  the 
aluminium  chloride  being  precipitated.  C.  H.  B. 

Separations  with  Alkali  Acetates.  By  Harry  Brearley 
{Chem.  News,  1897,  75,  253— 254).— The  author  shows  that  the 
quantity  of  sodium  or  ammonium  acetate  required  to  completely  pre- 
cipitate the  iron  from  "  neutralised  "  solutions  of  ferric  chloride  (that  is, 
solutions  of  ferric  hydroxide  in  ferric  chloride)  is  diminished  by  the 
proportion  of  hydroxide,  and  increased  by  the  amount  of  free  acetic 
acid  in  solution.  Incidentally,  it  is  observed  that  small^quantities  of  iron 
may  be  removed  from  solutions  by  an  asbestos  filter,  and  that  salts  of 
the  alkalis  exert  to  a  certain  extent  a  neutralising  effect,  the  chlorides 
being  more  active  than  the  nitrates  in  this  respect.  D.  A.  L. 

Bstiniation  of  Titanic  Acid.  By  J.  James  Morgan  {Chem.  News, 
1897,  75,  134). — The  author  approves  of  the  following  combination  of 
the  methods  of  Arnold  and  of  Blair.  The  ore,  mixed  with  1  gram  of 
ammonium  phosphate  in  solution  in  a  small  quantity  of  water,  is  dis- 
solved in  hydrochloric  acid,  and  the  solution  evaporated  to  dryness. 
The  residue  is  well  dried  ("  well  baked  "),  extracted  with  hydrochloric 
acid,  the  solution  diluted,  and  the  residue,  which  contains  all  the 
titanic  acid  as  phosphotitanate  of  iron,  is  collected,  washed  free  from 
iron  salts  with  hot  dilute  hydrochloric  acid  and  cold  water,  and  after 
drying  is  fused  in  a  platinum  crucible  with  ten  times  its  weight  of 
potassium  carbonate.  The  mass  is  treated,  and  washed  carefully,  with 
hot  water,  and  the  dried  residue  is  fused  in  a  platinum  crucible,  at  a  low 
red  heat,  for  half  an  hour  with  about  6  grams  of  potassium  hydrogen 
sulphate.  When  cold,  the  mass  is  treated  with  10  c.c.  of  hydrochloric 
acid  and  50  c.c.  of  sulphurous  acid,  filtered,  and  washed  with  hot  water  ; 
20  grams  of  sodium  acetate  in  aqueous  solution  is  added  to  the  solution, 
which  is  then  boiled  for  a  few  minutes  with  one-sixth  of  its  volume  of 
acetic  acid ;  the  precipitate  is  washed,  dried,  ignited,  and  weighed  as 
TiO^. 

Pig  iron,  without  addition  of  ammonium  phosphate  when  the  phos- 
phorus is  high  and  the  titanium  low,  is  dissolved  in  nitric  acid 
(sp.  gr.  =  1*20),  and  the  solution  evaporated  to  dryness;  the  residue 
is  then  thoroughly  dried,  dissolved  in  hydrochloric  acid,  and  the  drying 
repeated ;  finally,  the  mass  is  again  dissolved  in  hydrochloric  acid,  and 
the  solution  diluted,  filtered  and  treated  as  above.  D.  A.  L. 
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Absorption  Spectra  of  some  Compounds  in  the  Gaseous 
and  Liquid  States.  By  J.  Pauer  {Chem.  Centr.,  1896,  i,  1122  ; 
from  Ber.  Physikal.-Med.  Soc.  Erlange7i,  27,  120 — 126). — The  substances 
examined  were  benzene,  toluene,  the  xylenes,  ethylbenzene,  chloro-, 
bromo-,  iodo-,  nitro-,  amido-,  azo-,  and  amidoazo-benzene  ;  carbon  bi- 
sulphide, pyridine,  thiophen,  anthracene,  and  naphthalene.  Their  absorp- 
tion spectra  are  in  the  ultra-violet,  and  were  therefore  in  each  case 
photographed.  All  the  compounds  in  the  liquid  state,  or  in  solutions 
of  suitable  concentration,  give  rise  to  absorption  bands  near  the 
cadmium  lines  17 — 20  (Mascart's  definition).  The  absorption  spectra 
of  the  same  substance  in  solution  in  different  solvents  show  a  displace- 
ment towards  the  red  which  increases  with  the  refractive  index  or  the 
dispersion  of  the  solvent.  The  absorption  spectra  of  the  vapours  con- 
sist of  lines,  or  groups  of  lines,  which  form  one  or  more  bands  as  the 
substance  passes  from  the  gaseous  to  the  liquid  state.  The  position  of 
the  bands  for  the  liquid  is  always  nearer  the  red  than  that  of  the  lines 
or  groups  of  lines,  for  the  vapour. 

The  influence  of  constitution  on  the  absorption  in  the  case  of  the 
benzene  derivatives  was  not  found  to  follow  any  regular  course.  The 
character  of  the  absorption  alters  entirely  with  the  substitution  of 
different  hydrogen  atoms.  Nitrobenzene  and  iodobenzene  in  the  gaseous 
state  give  rise  to  no  lines  whatever.  Benzene,  naphthalene,  and  anthra- 
cene in  solution  each  give  four  bands,  which  lie  nearer  to  the  red  the 
greater  the  molecular  weight  of  the  compound.  The  substitution  of  N 
for  CH  entirely  alters  the  character  of  the  benzene  spectrum.  The 
absorption  in  the  case  of  benzene  and  anthracene  is  very  intense,  so 
that  even  traces  of  the  vapour  of  the  former  in  admixture  with  air 
could  be  detected.  H.  C. 

Internal  Resistance  of  Galvanic  Cells.  By  Ernst  Haagn  {Zeit. 
physikal.  Chem.,  1897, 23,  97—122). — The  author  describes  a  method  for 
the  determination  of  the  internal  resistance  of  cells  which  is  funda- 
mentally similar  to  the  Wheatstone  bridge  method  for  the  comparison  of 
the  capacities  of  condensers,  the  known  ratio  of  the  capacities  giving  the 
ratio  of  the  resistances.  The  availability  of  the  method  for  various  classes 
of  cells  is  first  proved  by  comparison  of  the  results  obtained  with  those 
obtained  by  other  methods.  The  experiments  afterwards  show  that 
the  internal  resistance  of  cells  during  electrolysis  is  quite  independent 
of  the  current  strength  or  current  density.  The  slight  variations 
which  were  found  to  occur  are  traceable  to  alterations  in  the  concen- 
tration of  the  solutions.  In  the  case  of  accumulators,  during  discharge 
the  resistance  at  first  slowly  increases,  the  rate  of  increase  being  more 
rapid  towards  the  end ;  whilst  during  the  charging  of  the  cell  the 
reverse  changes  occur,  the  resistance  at  first  diminishing  rapidly  and 
afterwards  more  slowly.     The  cause  of  this  variation  is  partly^  the 
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change  in  concentration  of  the  sulphuric  acid,  and  partly  alteration  of 
the  surface  of  the  lead  plates.  L.  M.  J. 

Theory  of  Lead  Accumulators.  By  C.  Liebenoff  {Chem.  Centr., 
1896,  ii,  409  ;  from  Zeit.  Electrotechn.  und  Mectrochem.,  1896,  2, 
653 — 655). — Experiments  have  been  made  by  the  author  with  the  object 
of  proving  the  existence  of  lead  dioxide  in  the  ionic  condition,  as  re- 
quired by  his  theory  of  lead  accumulators  (this  vol.,  ii,  239).  In  a  vessel 
which  contained  a  normal  solution  of  a  caustic  alkali  saturated  with 
lead  oxide,  three  cylinders,  the  lower  ends  of  which  were  closed  mem- 
branes, were  placed,  and  these  were  filled  with  normal  alkali  to  the 
level  of  the  solution  in  the  containing  vessel.  Electrodes  were  placed 
in  the  first  and  third  cylinders,  the  centre  one  serving  for  the  estima- 
tion of  the  lead  entering  the  cylinders  by  diffusion.  After  a  current 
had  been  passed  for  some  time,  lead  was  found  in  quantity  round  the 
positive  electrode,  but  was  practically  absent  at  the  negative  electrode. 

The  compound  Pb(0K)2  gives,    therefore,    the  ions   2K   and   PbOg. 
This  result  was  confirmed  by  other  experiments.  H.  C. 

Electrolytic  Decomposition  of  Aqueous  Solutions.  By 
Walther  Nernst  {Ber.,  1897,  30,  1547 — 1563).— In  a  lecture  before 
the  German  Chemical  Society,  the  author  reviews  the  present  position 
of  the  question  of  the  chemical  mechanism  of  the  electrolytic  decom- 
position of  aqueous  solutions.  The  author's  method  (Abstr.,  1889, 
1095)  of  calculating  the  potential  difference  between  a  metal  and  a 
solution,  from  the  solution  pressure  of  the  metal  and  the  osmotic  pres- 
sure of  the  solution,  is  first  described,  and  it  is  pointed  out  that  the 
E.M.F.  of  the  galvanic  cell  formed  by  combination  of  two  different 
electrodes  is  thus  readily  obtained.  By  what  is  practically  a  reversal 
of  this  process,  Le  Blanc  (Abstr.,  1891,  1405)  obtains  the  minimum 
value  of  the  E.M.F.  necessary  to  produce  sensible  electrolysis  in  any 
given  solution.  The  want  of  agreement  between  the  numbers  obtained 
in  practice  and  those  which  the  theory  would  predict  in  certain  cases, 
leads  Le  Blanc  to  the  view  that  water  sometimes  plays  a  primary  part 
in  electrolysis,  and  is  directly  decomposed  by  the  current.  The  E.M.F. 
necessary  to  effect  this  result  is  according  to  Le  Blanc's  measurements 
1*68  volt.,  but  from  Smale's  work  on  gas  batteries  (Abstr.,  1894,  ii, 
436)  the  maximum  value  should  be  1-08  volt.  From  measurements 
made  in  the  author's  laboratory  by  Glaser,  it  appears  that  a  primary 
decomposition  of  water  can  be  effected  in  the  case  of  sulphuric  acid 
and  potassium  hydroxide  solutions  with  an  E.M.F.  of  1  "08  volts.,  if  the 
oxygen  separates  on  a  large  platinised  electrode.  The  point  168 
volt,  is  in  these  cases,  however,  also  characterised  by  some  further 
decomposition  in  the  solutions.  The  suggestion  is  made  that  water 
not  only  dissociates  into  the  ions  OH  and  H,  but  also  into  H,  H  and 
O,  and  that  the  lower  E.M.F.  is  that  under  which  separation  of  the 
latter  ions  takes  place,  whilst  the  higher  E.M.F.  gives  rise  to  separation 
of  the  hydroxyl  and  hydrogen  ions. 

In  the  following  table,  the  pressures  (in  volts.)  required  for  the 
separation  of  certain  cations  and  anions  from  solutions  of  normal  con- 
centration are  given : 
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Cations. 

Anions. 

A,c^ 

-0-78 

I    .... 

0-52 

Cu... 

-0-34 

Br.... 

0-94 

H... 

0-0 

0  .... 

1-08 

Pb 

+0-17 

CI.... 

1-31 

Cd... 

+0-38 

OH   . 

1-G8 

Zn... 

+0-74 

SO,   . 
HSO. 

1-9 
2-6 

The  hydrogen  value  is  taken  as  zero,  as  it  is  evident  that  an  arbi- 
trary value  has  to  be  assigned  to  one  of  the  terms.  From  this  table  it 
is  possible  to  calculate  the  E.M.F.  required  for  the  electrolysis  of 
normal  solutions  of  salts  of  any  of  these  ions  ;  for  zinc  bromide,  for 
instance,  we  get  0*74 +  0*94=  1-68  volt.  It  is  further  evident  that 
these  values  indicate  the  possibility  of  separating  certain  ions  electro- 
lytically,  as  has  been  done  by  Freudenberg  (Abstr.,  1893,  ii,  506). 
A  large  number  of  other  conclusions  with  reference  to  chemical  action 
in  solution  may  be  drawn  from  this  table,  as,  for  example,  for  the 
displacement  of  one  ion  by  another.  It  must,  however,  be  remembered 
that  the  pressures  form  only  one  factor  in  such  changes,  and  that 
ionic  concentration  must  also  be  taken  into  consideration.         H.  C. 

Determination  of  Osmotic  Pressure  by  Means  of  Vapour 
Pressure  Measurements.  By  Arthur  A.  Noyes  and  Charles  G. 
Abbot  {Zeit.  pliysihal.  Chem.,  1897,  23,  56 — 77). — By  observations  of 
the  vapour  pressure  of  a  solution,  the  osmotic  work  is  directly  ob- 
tained.    The  authors  deduce  an  expression  for  the  osmotic  pressure. 

P      s    [P 
P  =  (1  +  ~k)  -^  I  ^vdp~{pQ—p)  where  P  is  osmotic  pressure  and  p  the 

2      M  J  p 

vapour  pressure  of  the  solution  ;  j)q  i^  ^^®  vapour  pressure,  Sq  the 
density,  v  the  gaseous  molecular  volume,  M  molecular  weight,  and  k 
compressibility  of    the  solvent.     This   expression,  by  neglecting  the 

small  terms  ~k  and  Pq—J>  reduces  to  P=-^\  ^vdp,    and    gives    for 

p 

the  osmotic  work  Tr  =  PvJ{\  +  -k)  where  Vq  is  molecular  volume  of  the 

solvent.  As  k  is  very  small,  the  osmotic  work  is  hence  approximately 
proportional  to  the  osmotic  pressure,  and  relations  deduced  from  the 
former  hold  also  for  the  latter.  The  authors  then  describe  a  series  of 
very  careful  determinations  of  the  osmotic  pressure  in  the  case  of 
ethereal  solutions  of  naphthalene  and  azobenzene.  The  vapour 
pressure  of  the  solution  was  determined  by  the  dynamical  method, 
the  liquid  being  kept  boiling  at  a  temperature  of  12 '9°,  a  form  of 
electrical  resistance  thermometer  being  employed.  The  vapour 
pressure  of  the  pure  ether  was  obtained  from  Kamsay  and  Young's 
numbers  {Phil.  Trans.,  1887,  178,  63),  the  physical  constants  of  the 
liquid  employed  agreeing  exceeding  closely  with  those  given  by  Ramsay. 
The  values  for  the  osmotic  pressure  and  the  product,  (pressure)  x  (volume 
of  solutions  containing  the  gram  molecular  weight)  is  given  in  the 
accompanying  table. 
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Concentration. 

P.  (naphthalen). 

Pv. 

P.  azobenzene. 

Pv. 

0-01 

1-562 

27-93 

0-958 

24-35 

0-02 

2-942 

26-46 

1-900 

24-29 

0-03 

4-293 

25-91 

2-773 

23-77 

0-05 

6-875 

25-21 

4-620 

24-04 

0-07 

9-357 

24-83 

6-349 

23-87 

0-10 

12-87 

24-35 

8-858 

23-73 

0-13 

16-27 

24-11 

11-28 

23-64 

0-16 

19-55 

23-94 

13-66 

23-66 

0-20 

23-79 

23-84 

16-71 

23-69 

0-24 

27-80 

23-73 

19-62 

23-67 

It  is  clear  that  the  values  agree  very  closely  with  those  of  a  perfect 
gas  at  equal  concentrations;  the  gas  constant  for  hydrogen  at  12-9 
being  24-27,  and  the  van't  Hoff  law  regarding  the  equality  of 
pressures  in  the  gaseous  state  and  solution  is  found  valid  for  both 
compounds.  L.  M.  J. 

Saturated  Solution  of  Magnesium  Chloride  and  Potassium 
Sulphate,  or  of  Magnesium  Sulphate  and  Potassium  Chloride. 
By  Richard  Lowenherz  {Zeit.  phjsikal.  Chem.,  1897,  23,  95 — 96). — 
The  composition  of  the  solutions  of  the  above  salts  at  25°,  previously 
given  by  the  author  (Abstr.,  1894,  ii,  273),  was  incorrect,  owing  to 
the  fact  that  the  solutions  were  not  previously  heated  above  this  tem- 
perature and  allowed  to  cool,  a  precaution  necessary  owing  to  the 
slight  solubility  of  the  potassium  salt  in  the  magnesium  solution 
(Abstr.,  1894,  ii,  273).  L.  M.  J. 

Study  of  Water  Solutions  of  some  of  the  Alums.  By  Harry 
C.  Jones  and  E.  Mackay  {Amer.  Chem.  J.,  1897,  19,  83— 118).— The 
alums,  in  dilute  solution,  have  a  conductivity  which  is  almost  exactly 
the  mean  of  the  conductivities  of  their  constituents,  from  which  it 
follows  that  the  complex  alum  molecules  are  broken  down  completely 
in  such  solutions  into  the  molecules  of  the  simpler  sulphates,  and  that 
these  simpler  molecules  dissociate  as  if  alone,  barring  the  effect  on  the 
dissociation  produced  when  the  solutions  are  not  isohydric.  In  con- 
centrated solutions,  the  alums  show  a  conductivity  less  than  the  mean 
of  the  conductivities  of  their  constituents.  The  difference  becomes 
more  marked  as  the  concentration  increases,  and  is  of  the  same  order 
as  that  observed  for  other  double  sulphates.  It  is  much  greater  than 
that  found  in  the  case  of  mixtures  of  sulphates  incapable  of  yielding  a 
double  salt.  This  must  be  regarded  as  evidence  that  the  alums  are 
partially  undecomposed  into  the  constituent  molecules  in  such  solu- 
tions, or  that  the  dissociation  into  the  simple  ions  into  which  the 
single  sulphates  break  down  is  not  complete.  The  magnitude  of  the 
difference  for  potassium  chromium  alum,  as  compared  with  the 
aluminium  alums,  affords  strong  evidence  that  this  alum  at  least 
exists  as  such  in  moderately  concentrated  solutions.  The  freezing 
point  determinations  confirm  the  evidence  from  the  conductivity,  that 
the  alum  molecules  exist  to  some  extent  in  the  more  concentrated 
solutions.  H.  C. 
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Use  of  the  Mass-action  Law  in  the  Examination  of  Organic 
Additive  Products.  The  Reaction  between  Picric  Acid  and 
yS-Naphthol  in  Aqueous  Solution.  By  Basil  B.  Kuriloff  {Zeit. 
Ijhysikal.  Chem.,  1897,  23,  90 — 94). — If  to  a  saturated  solution  of 
/8-naphthol,  picric  acid  is  added,  the  solubility  of  the  former  increases 
owing  to  the  formation  of  an  additive  product  of  the  two  compounds. 
Hence,  if  the  solubility  of  the  yS-naphthol  is  represented  by  a  in  gram- 
molecules,  and  by  c  after  addition  of  h  gram-molecules  of  picric  acid, 
then  c-a  =  the  number  of  gram-molecules  of  the  /3-naphthol  picrate 
and  h  —  (G-a)  the  number  of  free  molecules  of  picric  acid,  so  that  the 
equilibrium  constant  is  hence  given  by  the  equation  k{c  -  a)  =  a{h  -  c-\-a). 
The  estimation  of  the  /3-naphthol  was  made  by  the  method  indicated 
by  Kiister  (Abstr.,  1894,  ii,  432),  and  although  the  picric  acid  was 
found  to  interfere  with  the  estimation,  this  was  avoided  by  the  use  of 
a  suitable  quantity  of  sodium  hydroxide.  The  values  then  calculated 
from  different  experiments  for  k  gave  very  fair  agreement,  that  is, 
within  about  10  per  cent,  of  the  mean. 

The  results  were  calculated  without  regard  to  differences  in  dissocia- 
tion of  the  naphthol  picrate  and  picric  acid ;  that  is,  on  the  assumption 
that  they  are  equally  dissociated,  this  being  shown  to  be  valid  by  con- 
ductivity determinations.  L.  M.  J. 

The  Transition  of  Seignette  Salt  and  of  the  Corresponding 
Ammonium  Compound.  By  J.  Docters  van  Leeuwen  {Zeit.  'pliysi- 
kal.  Ghem.,  1897,  23,  33 — 55). — The  transition  temperatures  of  sodium 
and  potassium  racemates  and  of  Scacchis  salt  had  been  previously 
determined  (Abstr.,  1895,  ii,  380  and  485),  and  the  author  therefore 
extended  these-  observations  to  the  sodium  potassium  and  sodium 
ammonium  tartrates.  Rochelle  salt,  on  evaporation,  first  deposits 
sodium  tartrate,  indicating  a  decomposition  into  the  sodium  and 
potassium  compounds.  The  transition  temperature  for  this  change 
was  determined  for  the  dry  salt  by  the  dilatometric  method,  and  found 
to    be   about     55°,    the   change    being   represented    by   the    equation 

6-8H20;  0'46Na,C^H4O6;  0-80k2C4H4OJsaturated  solution).  The  ex- 
perimental numbers  and  diagrams  are  given  for  the  solubility  relations 
in  the  case  of  solutions  of  Rochelle  salt,  mixed  tartrates,  Rochelle 
salt  and  potassium  tartrate  :  Rochelle  salt  and  sodium  tartrate. 

In  the  latter  case,  at  temperatures  above  40°,  the  number  of  mole- 
cules of  dissolved  potassium  tartrate  exceeded  that  of  sodium  tartrate, 
indicating  the  splitting-up  of  the  Rochelle  salt.  Above  40°,  there- 
fore, a  saturated  solution  of  Rochelle  salt  deposits  crystals  of  a 
mixture  of  the  salt  with  sodium  tartrate,  and  above  55°,  a  mixture  of 
the  two  simple  tartrates.  With  sodium  ammonium  tartrate,  the 
decomposition  takes  place  according  to  the  equation 
2NaNH,C4H406,4H20  ^  Na2C,H,0„2H20-|-(NH,),C4H,0,-i-6H20, 
the  transition  temperature  as  obtained  by  both  dilatometric  and  tensi- 
metric  methods  being  about  58'5— 59°.  By  measurement  of  the  ratios 
of  the  vapour  tension  of  the  salt  to  that  of  water  at  different  tempera- 
tures, the  heat  of  combination  with  water  is  obtained  by  the  expression 
q  =  2T^TJ{T^-T.^'  log  FJF,  where  F^  and  F^  are  the  above  ratios  at 
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the  absolute  temperatures  T^  and  T^.  In  the  case  of  Rochelle  salt,  the 
values  so  obtained  vary  from  2245  to  2527  Cal.  (18 — 31°),  and  agree 
well  with  the  value  2373  calculated  from  the  known  heats  of  solution 
of  the  tartrates.  During  the  work,  the  author  obtained  sodium  tar- 
trate with  2H2O,  in  the  form  of  a  hard,  glassy  mass  melting  at  60°. 

L.  M.  J. 

Influence  of  Pressure  on  the  Velocity  of  Reactions  in 
Homogeneous  Fluid  Systems.  By  A.  Bogojawlensky  and  Gustav 
Tammann  {Zeit.  i^liysikal.  Ghem.,  1897,  23,  13— 23).— The  effect  of 
pressure  on  the  velocity  of  a  reaction  is  given  by  the  expression 

— -  =  vf  m\  ~—~  +  m\  — — ? )  where  m\  and  m^  are  the  active  masses  of  the 
dp     '\    ^  dp  dp  J  ^  ^ 

reacting  compounds.  The  alteration  of  the  active  mass  may  be  calculated 
in  the  case  of  electrolytes  ;  for  non-electrolytes,  the  influence  of  pressure 
on  the  active  mass  is  proportional  to  the  concentration  of  the  compound. 
It  hence  follows  that,  in  reactions  between  strongly  dissociated  com- 
pounds and  non-electrolytes,  the  percentage  pressure  change  of  velocity 
is  independent  of  the  concentration  of  the  electrolyte  ;  Stern  (this  vol., 
ii,  92)  found  the  velocity  increased  slightly  with  the  concentration. 

By  variation  of  the  non-electrolyte,  the  influence  of  pressure  on  the 
absolute  velocity  is  proportional  to  the  concentration.  Its  influence 
hence  on  the  velocity  constant  is  independent  of  the  concentration 
results  in  accord  with  the  experiments  of  Stern.  As  the  volume  change 
decreases  up  to  50°  in  aqueous  solutions,  the  temperature  coefficient  of 
the  pressure  change  is  negative  for  aqueous  solutions,  but  may  be  positive 
or  negative  with  other  solvents,  a  result  in  accord  with  Stern's  experi- 
ments. The  effect  also  varies  with  the  nature  of  the  electrolyte. 
Thus  the  increase  of  velocity  by  a  pressure  of  500  atmospheres  is  14 
per  cent,  higher  in  the  case  of  the  hydrolysis  of  methylic  acetate  by 
acetic  acid  than  the  case  of  the  similar  reaction  with  hydrochloric  acid, 
the  increase  in  dissociation  being  9  per  cent,  greater.  The  pressure 
effect  for  weak  bases  was  also  studied  by  means  of  the  hydrolysis  of 
methylic  acetate  by  ammonium  hydroxide,  the  velocity  being  doubled 
by  a  pressure  of  about  2000  atmospheres.  The  effect  on  weak  bases 
and  acids  is  hence  greater  than  on  the  stronger  compounds,  but  the 
pressure  at  which  equal  velocities  would  obtain  is  too  high  to  be  calcu- 
lated by  extrapolation.  L.  M.  J. 

Velocity  of  the  Hydrolytic  Decomposition  of  Carbonyl  Sul- 
phide. By  GusTAV  BucHBOCK  {Zeit.  physikal.  Chem.,  1897,  23, 
123 — 156). — Carbonyl  sulphide  decomposes  in  the  presence  of  water 
with  the  formation  of  carbonic  anhydride  and  hydrogen  sulphide,  COS  -f 
HgO  =  CO5, 4- HgS,  and  the  author  endeavoured  to  investigate  the 
velocity  of  the  reaction  and  the  effect  of  various  chemically  inactive 
compounds.  The  extent  of  the  decomposition  was  determined  by  the 
addition  of  iodine  and  titration  of  the  excess  by  sodium  thiosulphate  ; 
that  of  the  total  sulphide  by  decomposition  by  alkali,  acidification  and 
subsequent  iodine  titration.     For  an  irreversible  reaction,  the  equation 

jT  -=  k{C  -  x)(A  -  x)  should  obtain  where  x  is  the  concentration  of  de- 
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composed  sulphide  and  G  and  A  that  of  undecomposed  sulphide  and 
water  respectively,  this  reducing  with  excess  of  water  to  dxjdt  = 
K{A  -  x).  The  first  set  of  experiments  on  the  velocity  of  decom- 
position by  means  of  water  gave  a  constant  value  for  K,  so  that 
the  reverse  action  does  not  obtain,  neither  have  the  products  any 
influence  on  the  velocity.  The  velocity  of  decomposition  in  the  presence 
of  acids  was  next  determined,  and  it  was  found  that  the  velocity  decreases 
on  the  additions  of  acids,  the  decrease  being  greater  for  the  more 
highly  dissociated  acids,  and  increasing  with  the  concentration.  Mono- 
chloracetic  acid,  however,  caused  a  very  slight  increase  of  velocity,  and 
metallic  salts  in  many  cases  also  cause  an  increase.  For  a  series  of 
allied  salts  the  velocity  increases  with  the  atomic  weight  of  the  metal, 
so  that  it  appears  as  a  periodic  function  of  the  atomic  weight,  and  may 
be  approximately  calculated  as  an  additive  function  of  the  anion  and 
cation.     The  author  suggests  that  the  decomposition  may  be  represented 

by  COS  +  H  +  OH  $  SH-CO-OH  and  then  SH-CO-OH  =  H^S  +  CO^,  in 
Avhich  the  quantity  of  the  thiocarbonic  acid  is  always  proportional  to  the 
carbonyl  sulphide,  so  that  the  alterations  of  velocity  are  those  of  the 
second  reaction.  The  effect  of  the  salts  on  the  velocity  and  their  internal 
friction  were  compared,  and  although  for  the  metallic  salts  a  parallelism 
appears  to  exist,  this  breaks  down  if  the  acids  are  included. 

The  effects  of  carbamide  and  glycerol  were  also  determined,  both 
compounds  causing  an  acceleration. 

The  effect  of  temperature  was  also  investigated,  and  found  to  be  well 
represented  by  the  van't  Hoff  equation,  log  ^=i?--4/:Z' where  ^  is  the 
absolute  temperature  and  A  and  B  are  constants.  L.  M.  J. 

Study  of  Atomic  Weights.  By  Johannes  K.  Eydberg  {Zeit. 
anorg.  Chem.,  1897,  14,  66 — 102). — The  author  regards  the  atomic 
weights  of  the  elements  as  forming  a  discontinuous  series  of  numbers, 
which  are  not  multiples  of  the  atomic  weight  of  hydrogen,  although 
in  the  case  of  those  elements  which  have  a  lower  atomic  weight  than 
56,  this  condition  is  more  nearly  fulfilled  than  could  be  accounted  for 
by  chance  coincidence.  The  higher  atomic  weights  do  not,  however, 
approximate  in  any  special  manner  to  whole  numbers.  The  smaller 
atomic  weights  P  may  be  regarded  as  built  up  of  a  whole  number  N 
and  a  small  fractional  number  D,  so  that  F  =  iV+D.  For  elements  of 
uneven  valency,  iV'is  of  the  form  4?i  -  1,  and  for  elements  of  even  valency 
of  the  form  4n,  where  w  is  a  whole  number.  Exceptions  to  this  rule 
are  afforded  by  nitrogen,  scandium,  and  beryllium.  The  properties  of 
the  elements  are  periodic  functions  of  the  values  of  n.  The  values  of 
D  are  periodic  functions  of  the  n  values.  The  twin-elements  of  Lorenz 
(Abstr.,  1896,  ii,  639)  maybe  defined  as  elements  which  have  the  same 
n  value  and  whose  N'  values  differ  only  by  unity.  This  definition 
would  include  a  number  of  twin-elements  not  given  by  Lorenz,  as 
Nb  -  Mo,  Eh  -  Pd,  Ir  -  Pt,  and  Tl  -  Pb. 

PiCHARD  Lorenz  (ibid.y  1897,  14,  103 — 105),  in  a  note  on  the  pre- 
ceding paper,  calls  attention  to  his  definition  of  twin-elements  (he.  cit.), 
and  points  out  that  this  mode  of  classification  is  based  on  the  above 
definition,  and  not  on  a  mere  approximation  in  the  values  of  the  atomic 
weights  of  the  similar  elements.  H.  0. 


400  ABSTRACTS  OF   CHEMICAL  PAPERS. 

A  Graphic  Representation  of  the  Periodic  System  of  the 
Elements.  By  E.  Loew  {Zeit.  2^hysikal,  Chem.,  1897,  23,  1—12).— 
The  author  represents  the  system  of  elements  by  points  upon  an 
archimedean  spiral  in  which  v=  cfi  =  Jw,  where  w  is  the  atomic  weight, 
V  the  radius  vector,  and  </>  the  polar  angle.  When  this  is  done,  certain 
allied  elements  fall  very  nearly  at  opposite  ends  of  the  same  radius, 
that  is,  differ  in  position  by  tt,  for  example,  copper  and  sodium,  mag- 
nesium and  zinc,  phosphorus,  and  arsenic.  If  the  spiral  be  divided  by 
a  straight  line  through  the  origin,  it  forms  segments  containing  groups 
of  elements  of  which  the  corresponding  members  form  a  natural  group, 
for  example,  phosphorus  arsenic,  antimony  and  bismuth.  Of  the  last 
groups,  the  consecutive  members  differ  very  nearly  by  7r/2  in  position, 
and  assuming  this  to  be  the  true  difference,  the  theoretical  positions  of 
the  elements  are  obtained  and  found  to  differ  but  slightly  from  the 
previous  values,  in  many  cases,  the  differences  being  within  the  probable 
errors  of  the  atomic  weights.  The  series  thus  obtained  represented 
the  whole  system  as  situated  on  vectors,  each  differing  from  the 
preceding  by  7r/16.  The  vectors  for  elements  of  the  same  family  differ 
by  TT,  and  those  of  a  subsidiary  allied  family  differ  by7r/2,  thus  lithium, 
potassium,  rubidium,  and  caesium  form  a  family  with,  at  7r/2  intervals, 
sodium,  copper,  silver,  and  gold.  The  spiral  shows  certain  gaps  which 
may  be  filled,  notably  for  a  whole  group  between  the  chlorine  and 
potassium  groups.  Helium  falls  in  the  same  group  as  aluminium, 
whilst  argon  and  fluorine  are  classified  with  the  iron  and  platinum 
group.  L.  M.  J. 

Chemical  Proportions.  II.  By  F.  Wald  {Zeit.  pliysihal.  Chem., 
1897,  23,  78 — 89.) — The  author  considering  that  his  previous  paper 
(this  vol.,  ii,  311)  has  been  very  largely  misunderstood,  endeavours  to 
give  a  further  explanation  of  it,  and  to  remove  the  misunderstanding. 
He  gives  an  account  of  the  axiomatic  premises  which  underlie  his 
paper,  and  emphasises  the  fact  that  he  in  no  way  endeavoured  to  prove 
the  falsity  of  the  atomic  hypothesis,  as  he  attempts  to  establish  nothing 
contradictory  to  this  hypothesis.  What  he  does  seek  to  show,  how- 
ever, is  that  the  atomic  hypothesis  is  not  necessary  to  explain  the  laws 
of  fixed  and  multiple  proportions,  and  he  states  that  he  hopes  to  further 
show  there  is  no  necessity  for  its  acceptance  for  the  explanation  of 
any  of  the  known  chemical  facts.  L.  M.  J. 

Lecture  Experiment  with  Liquid  Carbonic  Anhydride.  By 
Carl  Barus  [Amer.  J.  Sci.,  [iv],  32,  1 — 4). — The  passage  of  liquid 
carbonic  anhydride  through  the  critical  temperature  is  best  shown  by 
using  sunlight  and  heating  the  tube  containing  the  liquid  carbonic 
anhydride  in  an  air  bath.  The  projected  image  of  the  whole  tube  is 
then  clear,  and  the  demarcation  between  liquid  and  vapour  is  unmis- 
takable even  at  a  distance.  Moreover,  the  tube  acts  like  a  cylindrical 
lens,  a  sharp,  silvery  focal  line  being  obtained  both  for  tiie  liquid  and 
gaseous  part.  The  two  focal  lines,  however,  are  not  coincident,  and 
hence  the  projecting  lens  must  be  moved  backwards  and  forwards  to 
obtain  sharp  images  of  the  linear  foci  corresponding  to  the  vapour  or 
the  liquid  respectively.  This  displacement  of  the  projecting  lens  is  con- 
siderable, being  from  5 — 6  cm.  with  the  usual  tube,  and  the  extreme 
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positions  of  the  lens  remain  practically  unchanged  with  temperature, 
whereas  it  would  naturally  be  expected  that  the  highly  compressed 
gas  and  the" liquid  so  near  the  point  of  continuously  merging  into  gas 
would  show  similar  refracting  properties ;  in  other  words,  it  was 
thought  that  two  linear  foci  would  be  found,  one  corresponding  with 
the  compressed  gas,  and  the  other  with  the  liquid,  at  a  distance  apart 
which  would  gradually  vanish  as  the  critical  temperature  is  approached. 
The  author  believes  that  there  is  no  real  continuity  between  CO^,  gas 
and  CO^  liquid  at  the  critical  temperature ;  but  there  is  continuity 
between  the  liquid  and  a  gas  (C^Og)  which  preserves  the  same  molecule, 
the  same  molecular  structure  as  the  liquid  from  which  it  issues. 
Doubtless  at  still  higher  temperatures  the  gas  with  the  liquid  molecule 
will  break  up  into  the  true  gas  with  the  gaseous  molecule,  and  the  fact 
should  be  indicated  by  the  sliding  lens  method  mentioned  above. 

E.  C.  R. 

Apparatus  for  Simultaneously  Heating  and  Shaking  Sealed 
Tubes.  By  Emil  Fischer  {Ber.,  1897,  30,  1485— 1487).— The 
author  describes  an  apparatus  for  keeping  sealed  tubes  in  motion 
whilst  they  are  being  heated.  This  combination  of  heating  and  shaking 
has  been  found  most  useful  in  synthetical  researches  in  the  uric  acid 
group.  The  apparatus  consists  of  a  rectangular  copper  vessel  60  cm. 
long  X  27  broad  x  43  high,  closed  by  a  lid  having  two  perforations,  one 
for  a  thermometer,  and  the  other  for  the  gas-regulator.  The  vessel, 
which  is  three  parts  filled  with  oil  or  other  suitable  liquid,  is  placed 
on  an  iron  stand,  and  heated  from  below.  Arms  are  attached  to  the 
sides  of  the  copper  vessel,  and  on  these  the  mechanical  contrivance  for 
the  shaking  rests.  The  arrangement  is  such  that  this  part  of  the 
apparatus,  together  with  the  sealed  tubes,  can  be  removed  from  the 
vessel  even  during  the  heating.  The  shaking  must  not  be  too  rapid, 
not  more  than  10 — 15  osciUations  per  minute.  The  tubes  should  not 
be  more  than  three-quarters  full,  and  if  there  is  no  probability  of 
their  exploding,  they  are  simply  fixed  into  the  frame  between  pieces  of 
cork  by  means  of  screws.  If  there  is  any  chance  of  an  explosion,  the 
tubes  must  be  carefully  packed  in  closed  iron  tubes  by  means  of  cotton 
wool,  or  asbestos  and  the  capillary  point  must  also  be  protected  by 
means  of  a  cork.  J.  J.  S. 
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Function  of  Peroxides  in  Phenomena  of  Slow  Oxidation. 
By  A.  Bach  {Compt.  rend.,  1897,  124,  951— 954).— The  author  has 
made  experiments  with  a  view  to  ascertain  whether  slow  oxidation  is 
always  accompanied  by  the  formation  of  peroxides.  The  reagents 
used  for  the  detection  of  the  peroxides  were  titanic  sulphate  solution 
(1  gram  of  titanic  acid  dissolved  in  20  c.c.  of  sulphuric  acid  and 
diluted  to  100  c.c),  hypovanadous  sulphate  (1  gram  of  vanadic  acid 
dissolved  in  20  c.c.  of  hot  sulphuric  acid  and  diluted  to  100  c.c.)  and 
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the  potassium  dichromate,  oxalic  acid,  and  aniline  method  previously 
described  (Abstr.,  1895,  ii,  239).  It  was  found  that  peroxides  are 
formed  by  the  slow  oxidation  by  air  in  the  light  or  in  the  dark  of 
nascent  hydrogen  (palladium),  phosphorus,  sodium,  potassium,  zinc, 
iron,  lead,  methylic,  ethylic,  and  isopropylic  alcohols,  glycerol,  form- 
aldehyde, acetaldehyde,  benzaldehyde,  glucose,  acetic,  oxalic,  and  tartaric 
acids,  ethylic  ether,  acetic  anhydride,  phenol,  resorcinol,  catechol, 
tannin,  pyrogallol,  dimethylaniline,  diethylaniline,  phenylhydrazine, 
formamide,  acetamide,  terebenthene,  benzene,  petroleum,  quinine  sul- 
phate, morphine  acetate,  brucine,  strychnine. 

It  would  seem  that  all  these  compounds  belonging  to  very  varied 
groups  are  capable  of  forming  peroxides  during  their  slow  oxidation. 
The  oxidation  involves  the  splitting  up  of  the  oxygen  molecule  O  I  O 
and  it  may  be  taken  that  less  energy  is  required  to  split  it  up  into  '0  "0  * 
than  into  *  0  •  and  •  0  * .  Consequently,  in  the  earlier  stages  of  the 
reaction,  the  substances  combine  with  the  grouping  •  O  •  0  '  and  form 
peroxides.     In  some  cases,  tetroxides  may  be  formed  at  the  same  time. 

Peroxides  may  also  be  formed  in  cases  of  energetic  oxidation.  If  a 
flame  of  hydrogen  or  carbonic  oxide  is  directed  on  the  surface  of  water, 
the  latter  afterwards  gives  the  reactions  of  peroxides.  In  the  case  of 
carbonic  oxide,  percarbonic  acid  is  produced. 

When  the  peroxides  have  been  formed,  they  help  to  continue  and 
accelerate  the  oxidation.  If  air,  for  example,  is  passed  through  a 
solution  of  indigo  mixed  with  terebenthene  or  benzaldehyde,  the 
indigo  is  rapidly  oxidised  to  isatin.  Nascent  hydrogen  liberated  from 
palladium  produces  a  similar  effect  when  oxidised  by  air,  and  in  this 
case  the  indigo  is  completely  oxidised  when  the  quantity  of  active 
oxygen  in  the  liquid  is  considerably  less  than  that  in  the  hydrogen 
peroxide  that  suffices  to  oxidise  the  indigo  under  ordinary  conditions. 
The  author  considers  that  this  result  shows  (1)  that  Hoppe-Seyler's 
view  that  the  nascent  hydrogen  splits  up  the  ordinary  oxygen  into  one 
atom,  with  which  it  combines,  and  another  which  is  set  free  and  is 
capable  of  producing  energetic  oxidations,  is  not  tenable ;  and  (2)  that 
the  intermediate  product  is  probably,  not  hydrogen  peroxide,  but 
hydrogen  tetroxide. 

In  the  blood,  the  readily  oxidisable  substances  first  form  peroxides, 
and  these  oxidise  the  less  readily  oxidisable  substances,  in  the  same  way 
as  the  peroxide  formed  by  the  terebenthene  oxidises  the  indigo.  The 
so-called  oxidising  ferments  in  the  blood  are  simply  readily  oxidisable 
substances  with  a  special  aptitude  for  forming  peroxides. 

C.  H.  B. 

The  so-caUed  Rendering  Active  (*' Activirung")  of  Oxygen 
and  the  Formation  of  Peroxides.  By  Carl  Engler  and  W.  Wild 
{Ber.,  1897,  30,  1669—1681.  Compare  Abstr.,  1896,  ii,  558  and  574, 
and  preceding  abstract). — When  a  substance  is  oxidised  by  atmos- 
pheric oxygen  in  presence  of  a  compound  capable,  under  other  circum- 
stances, of  resisting  its  influcDce,  it  sometimes  happens  that  the  latter 
is  also  oxidised.  Attempts  have  been  made  to  explain  the  cause  of  this 
phenomenon  [Activiruug),  Schonbein  regarding  it  as  dependent  on  pre- 
liminary conversion  of  oxygen  into  ozone  and  antozone,  and  a  similar  ex- 
planation having  been  put  forward  by  Brodie  and  by  Clausius,  whilst 
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according  to  the  view  of  Hoppe-Seyler  and  of  Baumann,  nascent 
hydrogen  appropriates  one  atom  of  the  oxygen  molecule,  and  allows 
the  remaining  one  to  oxidise  surrounding  matter.  M.  Traube,  on  the 
other  hand,  ascribes  the  phenomenon  to  the  resolution  of  water  into 
hydroxyl  and  oxygen,  the  latter  giving  rise  to  hydrogen  peroxide 
(Abstr.,  1893,  ii,  412). 

It  is  the  authors'  opinion  that  molecules  of  oxygen,  and  not  atoms, 
are  involved  in  the  action,  which  they  regard  as  arising  from  preli- 
minary formation  of  the  peroxides,  II.2O2  and  ROg,  these  compounds 
then  acting  as  oxidising  agents.  Oxygen  behaving  in  the  above-men- 
tioned manner  is,  therefore,  not  at  first  atomic,  but  chemically  com- 
bined and  easily  liberated.  The  experiments  which  have  led  to  this 
generalisation  are  described  in  the  paper.  M.  0.  F. 

Existence  of  Seleniura  Monoxide.  By  A.  W.  Peirce  {Amer.  J. 
jSci.,  1896,  [iv],  2,  163— 167).— The  odour  of  decayed  cabbage  which  is 
noticed  when  selenium  is  burned  in  air  was  attributed  by  Berzelius  to 
the  formation  of  a  gaseous  selenium  monoxide.  Sacc  (Ami.  Chim. 
Phys.,  1847,  [iii],  21,  119),  was  unable  to  obtain  any  evidence  of  the 
formation  of  selenium  monoxide  and  referred  the  peculiar  smell  men- 
tioned above  to  the  formation  of  a  small  quantity  of  selenium  hydride 
which  would  be  produced  when  selenium  is  heated  in  the  presence  of 
moisture,  and  a  small  trace  of  moisture  is  sufficient  to  produce  the 

F    odour. 

I  Chabrie  {ihid.^  1890,  [vi],  20,  273)  has  stated  that  selenium,  when 
heated  at  180°  in  the  air,  undergoes  an  increase  in  weight  very  nearly 
corresponding  with  that  required  for  the  formation  of  the  monoxide. 
The  selenium  which  he  employed  was  obtained  from  certain  organic 
compounds  by  reducing  the  products  of  oxidation  with  sodium  sulphite 
and  hydrochloric  acid.  The  author  has  heated  selenium,  prepared  from 
the  dioxide  and  dried  to  a  constant  weight  at  100°,  for  various  lengths 
of  time  at  110°  to  180°,  and  in  every  experiment  a  loss  of  weight  was 
observed.  This  loss  is  due  to  the  volatilisation  of  the  selenium  as 
such.  A  mixture  of  selenium  and  selenium  dioxide  was  heated  in  a 
tube  at  a  pressure  of  4  mm.  at  180 — 200°  ;  the  contents  of  the  tube 
were  vaporised  and  maintained  in  that  condition  for  7  hours,  but  no 
gaseous  products  were  found,  and  the  contents  of  the  tube  possessed  no 
odour.  E.  C.  E. 

Atomic  Weights  of  Nitrogen  and  Arsenic.  By  Joseph  Gil- 
LiNGHAM  HiBBs  (/.  Aiiiev.  CliGm.  Soc,  1896,  18,  1044— 1050).— The 
method  consists  in  determining  the  amount  of  metallic  chloride  obtained 
from  sodium  or  potassium  nitrate  or  arsenate  when  they  are  heated  in 
a  current  of  hydrogen  chloride. 

The  mean  of  five  experiments  gave  the  atomic  weight  of  nitrogen  by 
the  action  of  hydrogen  chloride  on  potassium  nitrate  N=  14'01 18  ± 
0'000472.  With  sodium  nitrate,  the  mean  of  five  experiments  was 
N  =  14*0116±0'000741.  If  these  results  are  compared  with  those 
obtained  by  Penny  and  by  Stas  by  treatment  of  potassium  chloride  with 
nitric  acid,  and  the  treatment  of  potassium  nitrate  with  hydrochloric 
acid  and  also  their  results  for  the  sodium  salt,  a  close  comparison  can  be 
made.     Penny  obtained  for  potassium  nitrate  N=  13*9774,  for  sodium 
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nitrate  N  =  13'9906.  The  mean  of  all  theauthor's  results  gives  the  atomic 
weight  of  nitrogen  as  14-0003  ;  when  0  =  16,  K  =  39-11,  CI  =  35-45,  Na 
=  23-05. 

The  determination  of  the  atomic  weight  of  arsenic  is  effected  in  a 
similar  way  by  the  action  of  hydrogen  chloride  on  sodium  pyroarsenate 
The  mean  of  ten  determinations  gave  As  =  74-9158  ±0-00222. 

E.  C.  K. 

Combustion  of  Nitrogen.  By  Otto  Bleier  {Ber.,  1897,  30, 1269. 
Compare  this  vol.,  ii,  280,  and  Lord  Rayleigh,  Trans.,  1897,  181). — 
The  nitrogen  is  mixed  with  the  requisite  quantity  of  oxygen  either  in 
an  enamelled  autoclave  or  in  a  thick-walled  explosion  pipette  in  which 
dilute  alkali  is  placed.  A  considerable  amount  of  electrolytic  gas  is 
added  and  then  exploded,  the  oxides  of  nitrogen  removed  by  shaking 
with  the  alkali  and  a  further  quantity  of  electrolytic  hydrogen  and 
oxygen  added  and  again  exploded.  To  remove  all  the  nitrogen,  it  is 
necessary  to  repeat  the  operation  several  times.  J.  J.  S. 

Nitrogen  Chloride.  By  W.  Hentschel  {Ber.,  1897,  30, 
1434 — 1437). — Nitrogen  chloride  dissolved  in  various  solvents  can  be 
preserved  for  some  time  in  the  dark,  but  rapidly  decomposes  on  exposure 
to  a  bright  light.  The  solution  in  benzene  is  obtained  by  adding 
ammonium  chloride  to  a  5  per  cent,  solution  of  soda  which  has  been 
treated  with  chlorine,  and  agitating  with  benzene.  About  seven-eighths 
of  the  active  chlorine  of  the  aqueous  solution  is  converted  into  nitrogen 
chloride.  The  solution  is  a  clear,  strongly  refractive,  sulphur-yellow 
liquid,  and  possesses  the  characteristic  repulsive  odour  of  nitrogen 
chloride.  When  exposed  to  sunlight,  it  decomposes,  nitrogen  being 
evolved  and  benzene  hexachloride  produced.  The  solution  in  carbon 
bisulphide  yields  sulphur  chloride,  whilst  that  in  carbon  tetrachloride 
simply  gives  nitrogen  and  chlorine.  On  the  other  hand,  solutions  in 
chloroform  and  in  ether  do  not  yield  nitrogen  but  ammonia,  ammonium 
chloride  separating  out,  and  hydrogen  chloride  and  chlorine  being 
evolved.  The  chloroform  also  yields  a  trace  of  hexachlorethane,  and 
the  ether  a  liquid  which  boils  at  80 — 150°,  contains  chlorine  and 
reduces  silver  chloride.  A.  H. 

Molecular  Weight  of  Arsenamphide  Compounds.  By 
Emerich  Szarvasy  and  Carl  Messinger  {Ber.,  1897,  30,  1343 — 1347). 
— Earlier  vapour  density  determinations  have  shown  that  2AS2O5 
is  already  dissociated  into  As^Og  and  2O2  at  a  dull  red-heat,  whilst 
As^Og  is  stable  at  1560° ;  and  that  As^Sg  is  dissociated  at  about  500° 
into  AsoSg  and  83,  whilst  AsgSg  is  not  dissociated  at  700°,  but  begins 
to  be  so  at  1000°.  It  has  now  been  found  that  AS2S2  (normal  vapour 
density  7*40)  has  a  density  varying  from  19*16  at  450°  to  6-95  at 
1200°;  AS4S3  (normal  13-69)  gives  8-20  at  792°,  6-59  at  about  1000°. 
AsgSe^  (normal  1884)  gives  959  at  about  800°;  7-41  at  about  900°; 
As2Se2  (normal  10-65)  gives  10-54  at  900°,  and  6-22  at  1050—1100°; 
A^Sq  (normal  7-92)  gives  numbers  varying  from  15*48  at  617°  to  7*55 
at  1159°.  It  will  be  noticed  that  the  stability  decreases  in  the  series 
As^Ojj,  As^S4,  As4Se2 ;  further,  that  the  oxygen  compounds  are  the  most 
stable,  the  selenium  ones  the  least  so.  C.  F.  B. 
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Action  of  Acid  Vapours  on  Metallic  Sulphides.  By  Jerome 
Kelley  and  Edgar  Francis  Smith  {J.  Amer.  Chem.  Soc,  18, 
1096 — 1098). — Arsenic  trisulphide  is  completely  volatilised^in  a  current 
of  hydrogen  bromide ;  the  action  commences  in  the  cold  with  the 
production  of  a  liquid  which  passes  out  of  the  containing  vessel  on 
the  application  of  a  very  gentle  heat.  Antimony  trisulphide  and 
stannic  sulphide  are  completely  volatilised  in  a  current  of  hydrogen 
bromide  or  hydrogen  chloride.  Stannous  sulphide,  by  the  continued 
action  of  the  gas  in  the  cold,  is  completely  converted  into  chloride 
without  any  volatilisation.  It  is,  however,  impossible  to  separate 
stannous  and  stannic  sulphides  by  this  method,  as  heat  is  necessary 
to  drive  out  the  stannic  salt,  and  this  causes  a  partial  volatilisation 
of  the  stannous  chloride.  E.  C.  K. 

Arsenic  Monoselenide  and  the  Vapour  Density  of  Selenium. 
By  Emerich  Szarvasy  (Ikr.,  1897,  30,  1244— 1248).— The  author  has 
determined  the  vapour  density  of  selenium,  by  V.  Meyer's  method, 
at  temperatures  between  774°  and  1165°.  At  774°,  the  density  is 
7  03,  and  then  gradually  diminishes  until  it  becomes  constant  at 
about  900 — 950°,  when  it  agrees  with  the  formula  Se2  (  =  5'466). 

Arsenic  monoselenide,  AsgSe,  was  prepared  by  melting  the  two  con- 
stituents in  the  requisite  proportions,  or  with  a  very  slight  excess  of 
arsenic,  the  operation  being  carried  out  in  a  sealed  tube  filled  with 
nitrogen.  The  combination  took  place  at  about  600°,  and  the  product, 
which  consisted  mainly  of  the  monoselenide,  was  sublimed  under  pres- 
sure in  an  atmosphere  of  nitrogen.  It  forms  black,  metallic-looking 
crystals,  giving  a  black  streak.  It  is  insoluble  in  the  usual  organic 
and  inorganic  solvents ;  concentrated  hydrochloric  and  sulphuric  acids 
act  on  it  but  slowly,  boiling  alkali  hydroxides,  however,  decompose  it 
in  much  the  same  manner  as  they  do  the  lower  sulphides  of  arsenic. 
The  vapour  density  at  617°  corresponds  with  the  formula  As^SOg,  but 
at  1002°  it  corresponds  with  the  formula  As^Se,  and  above  this  tem- 
perature dissociation  into  its  elements  occurs.  This  is  the  most  stable 
of  the  arsenic-selenium  compounds.  J.  J.  S. 

The  Amount  of  Carbonic  Anhydride  in  the  Atmosphere. 
By  W.  Carleton  Williams  {Ber.,  1897,  30,  1450— 1456).— The 
estimations  were  made  by  a  modification  of  Pettenkofer's  method,  the 
baryta  water  being  filtered  from  the  precipitated  carbonate  in  an 
atmosphere  free  from  carbonic  anhydride,  and  the  titration  then 
effected  with  hydrochloric  or  nitric  acid.  Allowance  was  also  made 
by  means  of  blank  experiments  for  the  action  of  baryta  on  the  glass. 

The  results  show  that  the  air  of  Shefiield  (centre  of  the  town)  con- 
tains on  the  average  3  9  parts  of  carbonic  anhydride  in  10,000,  the 
maximum  observed  in  22  estimations  being  6*22  and  the  minimum 
2-80.  At  a  distance  of  1*5  miles  west  of  this  point,  the  average  of 
142  experiments  was  3*27  parts,  the  maximum  being  5*14  and  the 
minimum  2 '16.  Snow  and  fog  clearly  increase  the  amount  present, 
whilst  rain  has  no  influence.  Yery  high  and  very  low  atmospheric 
pressure  are  accompanied  by  an  increase  in  the  amount  of  carbonic 
anhydride,  whilst  the  amount  decreases  as  the  temperature  rises. 

A.  H. 


406  ABSTRACTS   OF  CHEMICAL   PAPERS. 

Constitution  of  the  Metallic  Carbonyls.  By  Antonio  J. 
Ferreiea  da  Silva  (Bull.  Soc.  Chim.,  1897,  [iii],  15,  835—838).— 
The  author  discusses  the  results  which  have  already  been  obtained  by 
others.  He  is  of  the  opinion  that  in  the  carbonyl  derivatives  of  iron, 
nickel,  and  platinum,  the  carbon  atoms  do  not  form  a  chain,  but  are 
connected  directly  to  the  metallic  atom.  M.  W.  T. 

Influence  of  Pressure  on  the  Solubility  of  Quartz  in  Water. 
By  Giorgio  Spezia  {Zeits.  Eryst.  Min.,  1897,  28,  200—201 ;  from 
Atti  Accad.  Sci,  Torino,  1896,  31,  246—250.  Compare  Abstr.,  1896, 
ii,  257). — Pfaff  found  at  a  temperature  of  18°,  and  under  a  pressure 
of  290  atmospheres,  one  part  of  quartz  to  be  dissolved  in  4700  parts 
of  water  ;  the  present  author  points  out  that,  owing  to  experimental 
errors,  this  solubility  is  too  high.  He  found  that  plates  of  quartz  kept 
for  several  months  in  water  at  27°  under  pressures  of  1750  and  1850 
atmospheres  did  not  diminish  in  weight,  and  showed  no  etch  figures. 
Pressure  alone  has  therefore  little  influence  on  the  solubility  of  quartz. 

L.  J.  S. 

Constitution  of  Metallic  Alloys.  By  Georges  Charpy  {Compt. 
rend.,  1897, 124,  957 — 959). — Micrographic  examination  shows  that 
eutectic  alloys  are  not  definite  compounds,  but  contain  two  constituents 
in  juxtaposition  in  the  form  of  extremely  thin  lamellae,  which  are  only 
distinguishable  under  high  magnification.  The  thinness  of  the  crys- 
tals explains  the  homogeneous  appearance  of  the  alloys,  which  often 
have  a  conchoidal  fracture.  It  follows  that  eutectic  alloys  are  analo- 
gous in  constitution  to  the  cryohydrates,  and  are  to  be  regarded  as 
mixtures  of  constant  condensation,  like  mixtures  of  liquids  which  dis- 
til at  a  fixed  temperature. 

The  constituent  of  steel,  called  jyerlite  by  Osmond,  has  a  constitution 
similar  to  that  of  eutectic  alloys,  and  this  is  another  reason  against 
Arnold's  view  that  it  is  a  definite  iron  carbide. 

The  same  method  of  examination,  however,  also  proves  the  existence 
of  certain  definite  compounds.  The  compound  SnCug  is  readily  recog- 
nisable in  tin-copper  alloys  containing  5  per  cent,  of  copper,  and  forms 
hard,  white  crystals,  generally  six-pointed  stars  similar  to  snow  crystals, 
their  proportion  increasing  with  the  percentage  of  copper,  and  ulti- 
mately constituting  the  whole  mass  when  it  has  the  exact  composition 
SnCug.  The  compound  SbCu^  is  likewise  readily  recognisable  in 
copper  antimony  alloys.  The  method  indicates  the  existence  of  several 
definite  compounds  that  have  not  yet  been  isolated,  for  example,  a 
compound  of  tin  and  antimony  containing  50  per  cent,  of  the  former 
and  isomorphous  with  the  latter ;  a  compound  of  antimony  and  silver 
containing  20  per  cent,  of  the  former  and  isomorphous  with  the  latter  ; 
a  compound  of  tin  and  silver  containing  30  per  cent,  of  the  former  and 
isomorphous  with  the  latter. 

In  the  microscopic  examination  of  an  alloy,  colour,  hardness,  and 
behaviour  towards  various  reagents  are  often  of  more  value  than  the 
form  of  the  constituents,  and  they  often,  in  fact,  enable  a  proximate 
analysis  to  be  made. 

There  are  two  normal  types  of  binary  alloys.  One  shows  crystals  of 
a  definite  constituent,  which  may  be  either  a  single  metal  or  a  definite 
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compound  of  two,  embedded  in  a  second  constituent  which,  as  a  rule, 
is  an  eutectic  mixture  with  the  structure  already  described.  The 
second  type  contains  isomorphous  mixtures  formed  throughout  its 
mass  of  a  single  kind  of  crystal,  the  composition  and  properties  usually 
varying  continuously  from  the  exterior  to  the  interior  of  each  crystal. 
This  type  is  somewhat  common,  for  whilst  there  are  a  few  metals  that 
form  isomorphous  mixtures,  there  are  several  instances  of  definite 
compounds  of  two  metals  which  are  isomorphous  with  one  of  their 
constituents.  C.  H.  B. 

Action  of  Potassium  Permanganate  on  Cupric  Bromide. 
By  Henri  Baubigny  and  Paul  Rivals  (Compt.  rend.^  1897,  124, 
954 — 956). — When  the  solution  in  which  cupric  bromide  has  been 
decomposed  by  potassium  permanganate  is  evaporated  to  dryness  and 
treated  with  water,  an  insoluble  residue  is  left  which,  after  being  dried 
at  120 — 125°,  contains  no  alkali,  but  cupric  oxide,  manganese  peroxide, 
sulphuric  anhydride,  and  water,  in  the  proportions  21CuO,8Mn02, 
5863,1 8H2O.  The  sulphuric  acid  is  wholly  in  combination  with  the 
copper  in  the  form  of  the  basic  salt,  CuSO^,3Cu(OH)2,  whilst  the 
remaining  elements  are  in  the  proportions  required  to  form  the  com- 
pound, Cu(H3Mn^OjQ)2,  corresponding  with  the  potassium  salt  which  is 
always  formed  when  potassium  permanganate  oxidises  carbon  com- 
pounds in  neutral  solution.  It  follows  that  the  action  of  the  per- 
manganate on  the  cupric  bromide  is  strictly  analogous  to  its  action  on 
carbon  compounds.  The  complete  equation  is  24KBr  +  8KMn04-^- 
21CuS04  -1-  I8H2O  =  12Br2  +  Cu(H3Mn40io)2  +  5[CuS04,3Cu(OH)2]-f 
I6K2SO4.  The  presence  of  an  excess  of  cupric  sulphate  is  necessary  in 
brder  to  prevent  formation  of  the  oxybromide  and  also  to  compensate 
for  the  fact  that  part  of  the  copper  combines  with  the  manganese 
oxide.  Cupric  chloride  is  as  effective  from  this  point  of  view  as  the 
sulphate.  An  excess  of  permanganate  is  also  desirable  in  order  to 
ensure  complete  and  rapid  decomposition.  C.  H.  B. 

Preparation  of  Aluminium  Chloride.  By  Richard  Escales  {Ber., 
1897,  30,  1314— 1317).— The  author  finds  that  in  Stockhausen  and 
Gattermann's  method  of  preparing  aluminium  chloride,  it  is  unnecessary 
to  heat  the  aluminium  throughout  the  reaction,  since  the  action, 
when  once  started, is  carried  on  by  the  heat  arising  from  the  combination. 
He  therefore  prepares  this  compound  in  the  following  way.  A  stream 
of  dry  hydrogen  chloride  is  passed  into  a  tubulated  bell-jar  in  which  a 
large  glass  dish  is  placed,  having  in  the  centre  a  glass  tripod  supporting  a 
plate  of  asbestos,  on  the  asbestos  is  placed  about  20  grams  of  aluminium 
filings,  the  hydrogen  chloride  is  then  passed  in,  and  the  action  started 
by  pouring  in  a  small  quantity  of  strongly  heated  aluminium  through 
the  opening  in  the  bell-jar  on  to  the  asbestos  plate ;  the  action  then 
continues  until  all  the  aluminium  has  been  converted  into  chloride. 
It  can  be  collected  from  the  sides  of  the  jar  and  from  the  glass  dish, 
the  yield  being  about  70 — 75  per  cent.  J.  F.  T. 

Saturation  of  Iron  by  Carbon.  By  Hanns  von  Juptner  {Chem. 
Centr.,    1896,  ii,   653;  from   OsUrr.   Zeit.   Berg-IIiitL,  4.4:,  447—449). 
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— "Whilst  the  presence  of  manganese  and  chromium  in  iron  increases 
its  capacity  of  taking  up  carbon,  on  the  other  hand,  sulphur,  silicon, 
most  metalloids,  as  well  as  phosphorus,  arsenic,  antimony,  tin  and 
aluminium,  have  an  opposite  effect.  For  pure  iron,  Percy  gives  the 
maximum  content  of  iron  =  4*63  per  cent,  corresponding  with  Fe^.^C. 
From  Ledebur's  data  for  the  maximum  content  of  carbon  in  iron  con- 
taining various  amounts  of  manganese  and  chromium,  the  author  finds 
the  carbon  saturation  power  of  the  latter  by  calculation  to  be  re- 
spectively 7*75  per  cent.,  corresponding  with  Mng-sC  and  11*6  per  cent, 
corresponding  with  CrgC.  These  values  appear  to  be  quite  independent 
of  the  iron  present.  The  diminution  in  the  carbon  saturation  power 
of  iron  caused  by  silicon,  &c.,  depends  probably  on  the  substitution  of 
the  one  element  for  the  other  in  the  ratio  of  their  atomic  weights 
although  this  power  of  taking  up  carbon  is  never  entirely  destroyed  by 
these  elements.  In  a  carbon  saturated  iron  containing  83 '53  per  cent, 
of  iron,  5*17  manganese,  10 '19  phosphorus,  and  I'll  carbon,  the 
theoretical  percentage  of  carbon  corresponding  with  the  iron  and 
manganese  present  is  4*47  per  cent.  Hence  the  presence  of  10*19  per 
cent,  of  phosphorus  has  diminished  the  saturation  power  by  3*36  per 
cent.,  which  corresponds  with  P :  0*850.  The  author  regards  E. 
Donath's  hypothesis  of  the  presence  of  closed  chain  compounds  in  iron 
containing  carbon  as  the  best  explanation,  and  suggests  that  silicon, 
sulphur,  phosphorus,  &c.,  may  also  be  contained  in  such  compounds. 

E.  W.  W. 

Ferric  Hydroxide  in  Precipitation.  By  Yernon  J.  Hall  {Amer. 
Chem.  J.,  1897,  19,  512 — 525). — The  author  has  studied  the  precipita- 
tion of  ferric  hydroxide  with  reference  to  its  eifect  in  carrying  down 
potassium  sulphate.  The  results  of  the  work  show  that  the  equation 
Fe^Cl^  +  6K0H  -h  4X^^04  =  Fe,(OH)e  +  6KC1  +  4K2SO4,  which  has  been 
suggested,  does  not  completely  represent  the  reaction.  As  was  the  case 
with  aluminium,  the  results  show  the  mechanical  inclusion  theory  to 
be  inadequate,  and  point  towards  a  phenomenon  of  a  strictly  chemical 
nature,  such  as  the  formation  of  a  salt  of  ferric  hydroxide  and 
potassium,  analogous  to  potassium  aluminate.  A.  W.  C. 

Tungsten  Hexabromide.  By  Herbert  A.  Schaffer  and  Edgar 
F.  Smith  {J.  Aimr.  Chem.  Soc.,lQ,  \Om~l\m).— Tungsten  hexa- 
bromide is  obtained  by  gently  heating  tungsten  with  bromine  in  an 
atmosphere  of  nitrogen.  It  forms  bluish-black,  crystalline  masses,  melts 
readily,  and  when  carefully  resublimed  forms  blue-black  needles.  It  is 
decomposed  when  heated  at  a  high  temperature,  fumes  when  brought 
into  contact  with  the  air,  is  decomposed  by  water  with  the  formation 
of  a  royal-blue  oxide,  and  dissolves  in  aqueous  ammonia  to  a  colourless 
solution.  E.  C.  R. 

Action  of  Ferric  Chloride  on  Metallic  Gold.  By  Parker  C. 
McIlhiney  {Amer.  J.  Sci.,  [iv],  2,  293 — 294). — Hydrochloric  acid  in 
the  presence  of  air  is  without  action  on  metallic  gold,  but  if  a  small  quan- 
tity of  ferric  chloride  is  present  (about  J^th  of  the  weight  of  the  gold) 
gold  is  dissolved.  The  solution  is  due  to  the  action  of  the  oxygen, 
which  reacts  with  the  hydrochloric  acid  and  the  gold  to  produce  water 
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and  gold  chloride,  provided  that  ferric  chloride  is  present  to  act  as  a 
carrier  of  chlorine. 

A  mixture  of  hydrochloric  acid  and  ferric  chloride  free  from  oxygen 
and  protected  from  the  air  does  not  dissolve  the  slightest  trace  of 
gold.  E.  C.  R. 
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Artificial  Cotunnite.  By  F.  Stober  (Zeit.  KrysL  Min.,  1897,  28, 
108—109  ;  from  Bull.  Acad.  Belg.,  1895,  30,  345).— Very  good  ortho- 
rhombic  crystals  of  cotunnite  (PbClo)  are  deposited  from  a  solution  of 
lead  chloride  in  concentrated  hydrochloric  acid,  the  crystals  being 
grown  on  a  glass  float  in  the  liquid.  The  results  of  detailed  crystallo- 
graphic  and  optical  measurements  are  given.  a:b:G  =  0'5013  : 1  :  0'8423. 
Twinning  on  (021)  is  frequent.  There  is  a  fairly  perfect  cleavage 
parallel  to  (010).  When  a  hot,  aqueous  solution  of  lead  chloride  is 
slowly  cooled,  tabular  crystals  are  obtained,  but  when  quickly  cooled, 
acicular  crystals  result.  Becquerel's  "  cubic  "  crystals  of  lead  chloride 
are  probably  only  cotunnite  with  the  forms  {100},  {010}  and  {001}. 

L.  J.  S. 

Altaite  from  Burma.  By  Henry  Louis  (Min.  Mag.,  1897,  11, 
215 — 216). — Altaite  occurs  in  minute,  crystalline  grains  in  the  gold 
mines  at  Choukpazat,  Wuntho,  Upper  Burma,  where  it  is  associated 
with  quartz,  calcite,  pyrites,  mispickel  and  native  gold.  The  colour  is 
tin-white,  with  a  somewhat  yellowish  tinge,  and  a  high  metallic  lustre. 
There  is  a  perfect  cubic  cleavage.  The  mineral  appears  to  be  brittle 
(altaite  is  usually  stated  to  be  sectile) ;  H  =  2 — 3.  Analysis  gave  the 
results  under  I,  and  after  deducting  impurities,  II ;  this  agrees  very 
closely  with  the  formula  PbTe. 

Te.  Pb.  Fe.  Ag.  CaCOg.      SiO.,.         Total. 

I.     34-2         57-4         0-2         trace         3-8         2-1         97-7 
II.     37-4         62-6         _  _  —  _       100-00 

The  altaite  occurs  in  the  richer  auriferous  portions  of  the  veins,  and 
films  of  gold  are  sometimes  deposited  between  the  cleavage  planes  of 
the  altaite.  L.  J.  S. 

Nemalite  from  Afghanistan.  By  Frederick  R.  Mallet  (Min. 
Mag.,  1897,  11,  211 — 214). — Specimens  of  nemalite  from  Afghanistan 
consist  of  a  mass  of  straight,  very  fine,  highly  flexible  and  elastic, 
easily  separable  fibres  8  inches  long,  which  seem  clearly  to  have 
formed  part  of  a  vein  in  serpentine.  The  colour  is  sea-green  with  a 
silky  lustre,  and  the  fibres  are  inclined  at  an  angle  of  about  20°  to  the 
walls  of  the  vein.     The  fresh  central  portion  gave  on  analysis  : 

MgO.         FeO.         MnO.         CaO.         H2O.         SiOo.         Total.         Sp.  gr. 
6200       7-87       trace      trace      29'55      0*38        99-80       2-454 

When  the  mineral  is  decomposed  by  hydrochloric  acid,  the  silica  is 
VOL.  LXXI.  ii.  30 
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left  in  a  fibrous  form,  as  is  the  case  with  chrysotile ;  the  0  38  per  cent, 
of  silica  is  therefore  considered  to  represent  0"88  per  cent,  of  admixed 
chrysotile,  which  may  be  original  or  secondary.  The  material  forming 
the  outer  portions  of  the  veins  is  somewhat  altered,  being  reddish  or 
white  and  opaque.  It  contains  0'26  per  cent,  of  silica  with  some 
carbonic  anhydride  and  ferric  oxide,  and  passes  into  scaly  hydro- 
magnesite  enclosing  magnetite.  L.  J.  S. 

[Brown  Spar  from  Goldkronach,  Bavaria.]  By  Fridolin  von 
Sandbergkr  {Ber.  Akad.  Milnchen,  1894,  24,  244). —  In  a  paper 
(pp.  231 — 248)  describing  the  ore  deposits  at  Goldkronach  near 
Berneck  in  the  Fichtelgebirge,  and  all  the  minerals  found  there,  the 
following  analysis  by  Hilger  is  given  of  "brown  spar"  [ankerite] 
which  is  of  a  pale,  flesh-red  colour  on  the  exterior,  but  is  white  on  the 
cleavage  surfaces.     Sp.  gr.  3  05. 

FeCOg.  MuCOg.  CaCOg.  MgCOg.  Total. 

18-470  3063  56-066         21-997         99-596 

L.  J.  S. 

A  Neutral  **  Phosphor eisensinter."  By  0.  Eau  {Zeit.  Ko-yst. 
Min.,  1895,  24,  613 — 614). — In  the  coal  mine  Konigin  Luise,  Pacht- 
feld,  near  Zabrze,  in  Upper  Silesia,  not  far  from  the  clay  slate,  are 
cavities  filled  with  a  reddish-brown  to  light-yellow,  glassy,  transparent 
mineral ;  it  is  very  brittle,  and  has  a  conchoidal  fracture.  It  has  no 
action  on  polarised  light.  Sp.  gr.  2-18;  11  =  3 — 3-5.  In  the  air,  it 
lost  0-46  per  cent,  of  moisture  in  7  days;  over  sulpuric  acid  for 
10  days,  there  was  a  loss  of  12-11  per  cent.  At  100°,  a  loss  of  17  69, 
and  at  150°  of  22*03  per  cent,  without  attaining  a  constant  weight. 
The  mean  amount  of  the  total  water  was  32  01  per  cent.  Pieces 
which  were  clouded  by  the  presence  of  numerous  fractures  gave  slightly 
different  amounts  of  water.  Analyses  of  the  transparent  material  are 
given  under  I  and  II. 

Fe.Og.  P,05.  SOg.  H^O. 

I.  3205  2000  14-38  33-02 

II.  33-12  20-12  14-33  3362 

III.     0-80  000  10-72  — 

Hot  water  extracted  from  the  powdered  mineral  the  amounts  given 
under  III.  The  formula  is  given  as  5(Fe203,P20.)  +  2(Fe20..,3S03) -I- 
6OH2O.  This  is  near  to  diadochite,  which,  however,  has  a  slight 
excess  of  iron  beyond  that  required  by  the  above  neutral  formula. 

L.  J.  S. 

Derbylite  from  Tripuhy,  Brazil.  By  Eugen  Hussak  and  George 
T.  Prior  {Min.  Mag.,  1897,  11,  176— 179).— The  new  antimono- 
titanate  of  iron  (Abstr.,  1895,  ii,  508),  which  is  found  with  lewisite  in 
the  cinnabar-bearing  gravels  of  Tripuhy,  Minas  Geraes,  has  now  been 
obtained  in  sufficient  quantity  for  detailed  determination,  and  it  is 
here  called  derbylite. 

The  small  orthorhombic  crystals  are  frequently  twinned  on  (Oil), 
giving  rise  to  staurolite-like  forms.  a:b  :c  =  0-96612  :  1  :  0-55025.  The 
mineral  is  pitch-black  in  colour,  with  a  resinous  lustre ;  it  is  trans- 
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lucent  in  very  thin  splinters  only,  and  is  biaxial.  There  is  a  eon- 
choidal  fracture  parallel  to  (001).  Sp.  gr.  4-530;  hardness  about  5, 
but  very  brittle.  It  is  insoluble  in  acids,  but  is  decomposed  by  fusion 
with  potassium  hydrogen  sulphate.  The  more  complete  of  the  two 
analyses  by  G.  T.  Prior  is  given  below. 

Loss  on 
SbaOg.       TiOo.       SiOg.       AL^Og.     FeO.       CaO.     NaaO.     KoO.      ignition.     Total. 
24-19     34-56     3-50      3-l7    32-10    0-32     0-76    0-28        0-50     99-38. 

Neglecting  the  silica,  alumina  and  alkalis  as  due  to  the  presence  of 
muscovite,  the  formula  is  given  as  FeO,Sb205  + 5(FeO,TiOo).  Details 
are  given  of  the  methods  of  analysis ;  the  mineral  was  first  decomposed 
by  heating  in  a  current  of  hydrogen.  Lewisite  and  derbylite  have 
recently  been  found  in  the  cinnabar-bearing  gravels  enclosed  in  frag- 
ments of  muscovite-schist.  L.  J.  S. 

Composition  of  Zirkelite.  By  George  T.  Prior  {Min.  Mag.^ 
1897,  11,  180— 183).— The  previous  analysis  (Abstr.,  1895,  ii,  508)  of 
this  new  isometric  mineral  from  Jacupiranga,  Brazil,  was  unsatisfac- 
tory, owing  to  the  difficulties  of  separation  with  the  small  amount  of 
material  then  available.  A  new  analysis  on  more  material  (0-4716 
gram)  gave  : 

Loss  on 
ZrOa.      TiOg.     ThOo.  Qq^)^.    YgOg?-    UO.,.    FeO.      CaO.     MgO.  ignition.  Total. 
52-89    14-95    7-31     2-52    0-21     1-40    7*72    10-79    0-22    102    9903. 

The  formula  is  given  as  IlO,2(Zr,Ti,Th)0,.     Sp.  gr.  4-741. 

The  mineral  was  decomposed  hj  fuming  hydrofluoric  acid,  and  the 
titanium  estimated  by  Weller's  colorimetric  method.  Full  details  of 
the  methods  of  analysis  are  given.  L.  J.  S. 

Celsian,  a  Barium  Felspar  corresponding  with  Anorthite. 
By  S.  A.  Hjalmar  Sjogren  {Geol.  Foren.  i  Stockholm  Fork.,  1895,  17, 
578 — 582). — Barium  felspar  from  Jakobsberg,  Sweden,  has  been  pre- 
viously described  by  Igelstrom  under  the  name  of  hyalophane,  but  no 
optical  determinations  were  made.  The  mineral  now  described  from 
this  locality  occurs  in  the  massive  state  with  schefferite  and  mangano- 
phyllite  ;  it  is  clear  and  colourless,  and  shows  the  ordinary  felspar 
cleavages,  c(OOl),  6(010),  together  with  w(llO)  andJ/(110)  less  distinct ; 
the  cleavage  angle  cb  is  about  89^°.  On  c(OOl)  the  angle  of  optical, 
extinction  is  3^  10',  and  on  6(010)  26°  45'  referred  to  the  edge  ch  ; 
an  acute  bisectrix  emerges  obliquely  through  c ;  these  characters  show 
the  mineral  to  be  anorthic.  Sp.  gr.  3-37  ;  H  over  6.  It  is  easily  and 
almost  completely  decomposed  by  hydrochloric  acid.  Analysis  by  E. 
Mauzelius  on  material  dried  at  110°  gave  : 

Total  less 

SiOg.    FeaOg.  AlA-      BaO.      CaO.    MgO.    K.,0.  NaaO.    H^O.      F.      0  for  F. 
32-43   0-12    26-55    39-72    023   Oil    0-22    016    0-64   0-64  100-55. 

At  370°,  0  44  per  cent,  of  the  water  is  lost.  This  agrees  closely  with 
BaAl2Si20g,  and  it  is  thus  an  almost  pure  barium  felspar  analogous  to 
anorthite.  L.  J.  S. 

Phenakite  from  Silesia.  By  Carl  Hintze  {Zeit.  Kryst.  3Iin., 
1897,  28,   174 — 176). — The  occurrence   of  crystallised  phenakite  in 

30—2 
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cavities  of  the  Striegau  granite  is  recorded.     Frenzel  found  BeO,  45  46  ; 
SiOg,  54*54  per  cent.,  and  a  trace  of  iron.     Sp.  gr.  3*02. 

L.  J.  S. 

Beryl  containing  Caesium  from  Galicia.  By  Federico  Chaves 
Y  PfeREZ  DEL  PuLGAR  and  Federico  Eelimpio  y  Ortega  (Anal.  Soc. 
Uspafi.  Hist.  Nat.,  1895,  24,  Actas  7). — Csesium  has  been  detected  by 
a  microchemical  reaction  (with  stannic  chloride)  in  a  clear  crystal  of 
light  green  beryl  from  Galicia,  Spain.  L.  J.  S. 

Gonnardite.  By  Alfred  Lacroix  [Bull.  soc.  fran.  min.,  1896, 
19,  426 — 429). — The  doleritic  basalts  near  Gignat,  Puy-de-D6me, 
which  form  the  plateau  of  Chaux-de-Bergonne,  contain  numerous 
zeolites  in  their  cavities ;  one  of  these,  which  has  been  described  as 
mesolite  by  Gonnard  {Compt.  rend.,  1871,  73,  1147),  is  shown  by  its 
optical  characters  to  be  a  new  species,  to  which  the  name  gonnardite  is 
here  given.  It  is  white  and  fibrous,  and  forms  spherical  concretions 
about  the  size  of  a  pea.  The  acute  positive  bisectrix  is  parallel  to  the 
length  of  the  fibres,  this  character  distinguishing  the  mineral  from 
mesolite  and  thomsonite.  The  optic  axial  angle  is  very  small  and  is 
sometimes  zero ;  the  birefringence  is  weaker  than  that  of  mesolite  and 
thomsonite.  The  crystalline  system  is  possibly  orthorhombic.  The 
formula,  (Ca,Na2)2Al2Si50i5  +  5 JHp  with  CaO:Na20  =  5  :  3,  deduced 
from  Pisani's  old  analysis,  is  doubtful,  since,  under  the  microscopic,  the 
mineral  is  seen  to  be  intergrown  with  scolecite  1  and  sometimes  with 
thomsonite.     Gonnard  has  given  the  sp.  gr.  as  2*246 — 2*357. 

L.  J.  S. 

Asbestos  and  Asbestiform  Minerals.  By  George  P.  Merrill 
(Proc.  U.S.  National  Museum,  1896,  18,  (1895),  281— 292).^It  is 
shown  that  the  name  asbestos,  as  commercially  used,  includes  at  least 
four  distinct  minerals,  which  only  have  in  common  a  fibrous  structure 
and  more  or  less  fire-  and  acid-proof  properties;  they  are  (1)  tremolite 
or  asbestos  proper,  (2)  serpentine  (amianthus),  (3)  anthophyllite,  and 
(4)  crocidolite.  The  first  two  of  these  are,  as  a  rule,  easily  dis- 
tinguished, but  tremolite  and  anthophyllite  are  easily  confused,  and 
can  only  be  distinguished  by  optical  and  chemical  means.  Of  the 
twenty-four  analyses  made  by  the  author  and  E.  L.  Packard,  twelve  are 
of  anthophyllite,  seven  of  asbestiform  tremolite,  and  two  of  uralitic 
augite.  It  is  considered  that  the  fibrous  structure  of  these  minerals 
has  been  produced  by  a  process  of  shearing,  the  original  minerals  being 
amphiboles  and  probably  sometimes  pyroxenes.  L.  J.  S. 

Mica  from  Co.  Dublin.  By  J.  P.  O'Reilly  {Min.  Mag.,  1897,  11, 
199— 210).— The  white  mica  of  the  Three  Rock  Mountain,  Co.  Dublin, 
often  encloses,  zonally  arranged,  black  and  brown  specks  which  some- 
times show  hexagonal  outlines,  and  may  possibly  be  melaconite.  The 
microscopic  characters  of  blue  and  green  spots  are  also  described  in 
detail.  After  the  separation  of  the  black  particles,  the  white  mica 
gave  analysis  I  by  Miss  M.  W.  Robertson :  at  100°,  there  is  a  loss  of 
0*2506,  and  between  100—240°  of  0*1058  per  cent.  Hydrochloric  acid 
dissolves  out  the  colouring  matter  from  the  black  particles,  leaving  a 
residue  of  white  mica,   the  soluble  portion  consisting  of  9*78 — 22*5 


MINERALOGICAL  CHEMISTRY.  413 

CU2O,  and  25-35— 45-U  Fe203  per  cent.  In  a  note  by  W.  N.  Hartley 
it  is  stated  that  there  were  no  black  specks,  but  only  bright  red 
spangles,  in  the  material  analysed,  and  that  the  copper  was  shown  to 
be  present  as  cuprous  and  not  as  cupric  oxide. 

I. 
11. 


SiOg.          AI2O3.       FeoOg.    FeO. 

MnO. 

CU2O. 

CaO.        MgO. 

.  39-414     33-738     1-418     — 

1-244 

3-654 

0-955     1-344 

.  42-99       34-44         —      2-69 

0-06 

0-10 

Loss  on 

0-54       0-77 

K2O.            Na-p.         LioO. 

F. 

ignition. 

Total. 

-I.     9-430         2-675       0-642 

trace 

4-710 

99-224 

II.   13-29           trace          — 

— 

5-05 

99-91 

Analysis  by  C.  Darling  of  a  mica  containing  copper  from  Glencullen, 
Co.  Wicklow,  is  given  under  II.  L.  J.  S. 

[Forsterite,  Hornblende,  Nontronite,  Batavite,  and  Garnet 
from  Bavaria.]  By  Eknst  Weinschenk  {Zeit.  Kryst.  Min.,  1897, 
28,  135 — 164). — Various  minerals  which  occur  in  connection  with  the 
graphite  deposits  in  the  gneiss  to  the  north  of  Passau  are  described ; 
analyses  are  given  of  the  following.  Blue  quartz  occurs,  with  other 
minerals,  embedded  in  the  graphite  itself ;  when  treated  with  hydro- 
fluoric acid,  there  was  a  residue  of  0-056  per  cent,  which  contained  iron 
and  manganese.  In  the  associated  metamorphic  limestone  are,  amongst 
other  minerals,  colourless  forsterite  (anal.  I)  and  crystals  of  hornblende 
(*' pargasite,"  anal.  II);  in  I  is  included  a  residue  of  1-92  per  cent, 
which  was  unattacked  by  hydrochloric  acid,  Nontronite  occurs  in  the 
syenites  as  a  decomposition  product  and  as  pseudomorphs  after  horn- 
blende ;  after  deducting  hornblende,  its  composition  is  given  under  III, 
from  which  the  formula  is  deduced  as  H^Fe2SioO().  Owing  to  the 
hygroscopic  nature  of  the  material,  the  water  given  off  at  110°  varies 
from  500  to  10-62  per  cent.  ;  the  remainder  of  the  water,  which  is 
that  shown  in  the  analysis,  is  given  off  on  ignition.  The  optical 
characters  agree  with  monoclinic  symmetry.  Batavite  is  the  name 
given  to  a  white,  scaly  decomposition  product  which  occurs  with  the 
nontronite  and  with  kaolin.  It  closely  resembles  nacrite  (kaolin)  in 
appearance,  but  differs  from  it  in  giving  a  bulky  precipitate  of  mag- 
nesia when  decomposed  by  a  solution  of  caustic  soda.  The  mean  of 
two  analyses  on  material  dried  at  110°  is  given  under  IV,  from  this 
the  formula  is  given  as  2[Al(OH)2]4(MgOH)Si^Oio.  It  appears  to  be 
somewhat  related  to  the  micas,  and  under  the  microscope  sometimes 
shows  hexagonal  outlines. 


SiOo. 

AlA- 

FeaOg.  FeO. 

MnO. 

CaO. 

MgO. 

Na.p. 

H.O. 

Total. 

Sp.  gr. 

L 

43-37 



—        4-17 

1-41 

0-00 

48-40 



— 

99-27 

3-242 

IL 

46-38 

15-33 

0-00     1-51 



13-14 

20-24 

1-78 

1-21 

99-59 

3-048 

III. 

38-97 

1-26 

.48-34       — 









11-43 

100-00 



IV. 

42-33 

16-35 

—          — 





28-17 



13-19 

100-04 

2-183 

V. 

48-58 

17-52 

4-74     0-00 

trace 

11-21 

13-24 

— 

5-00 

100-29 

3-052 

VL 

36-88 

19-58 

2-14    13-48 

27-14 

1-71 

— 

— 

— 

100-93 

— 

VII. 

38-77 

19-32 

36-67 

trace 

4-17 

— 

— 

— 

98-93 

— 

A  mineral  from  Bodenmais,  which  has  been  called  anthrophyllite, 
is  shown  to  be  common  hornblende  (anal.  V)  with  the  formula 
3R"4Si40p2  +  2R"4R"'4Si20i2.  Spessartite,  which  occurs  as  isotropic 
crystals  in  pegmatite  near  Aschaffenburg  (compare  Abstr.,   1896,  ii. 
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310,  312),  gave  analysis  VI,  by  E.  Schroder.     Almandine  from  granite 
near  Aschaffenburg  gave  VII,  by  0.  Wehr.  L.  J.  S. 

Tourmaline  from  Caprera,  Sardinia.  By  Domenico  Lovisato 
(Zeit.  Kryst.  Min.,  1897,  28,  183  ;  from  Atti  E.  Accad.  Lincei,  Rend.  • 
1895,  [v],  4,  (1),  84 — 87). — Tourmaline,  which  has  previously  been 
known  from  only  one  locality  in  Sardinia,  has  been  found  by  the 
author  at  several  places  in  the  orbicular  granite  and  in  the  adjacent 
schists  and  gneisses.  On  the  island  of  Caprera,  it  occurs  as  black 
crystals  of  sp.  gr.  2-95 — 3*05  ;  analysis  by  M.  Fasolo,  on  material  con- 
taining some  quartz,  gave 

SiO^.      AI2O3.    Fe^Og.      FeO.     MiigOg.   MgO.      CaO.     NaoO.     B.Pg.     F.        Total. 
40-09      36-41        816        1'56       079       2-40       0-28       1-25       7-14     1'93     100-01 

At  a  dull  red  heat  there  is  a  loss  of  215  per  cent.  Potassium  was 
detected  spectroscopically.  L.  J.  S. 

[Hedenbergite  and  Epidote]  from  Sardinia.  By  Domenico 
Lovisato  (Zeit.  Kryst.  Min.,  1897,  28,  184—185  ;  from  Atti  B.  Accad. 
Lincei,  Rend.  1895,  [v],  4,  (1),  111— 116).— In  the  schists  of  Su 
Porru,  between  Fonni  and  Cereboi,  is  a  mineral  having  the  appearance 
of  epidote  but  which  is  shown  by  the  analysis  (I)  of  Fasolo  to  be 
hedenbergite  with  the  formula  2MnO,3FeO,5CaO,10SiO2.  Before 
the  blowpipe  it  fuses  to  a  black,  magnetic  mass.  It  is  decomposed  by 
warm  hydrochloric  acid,  giving  a  yellow  solution,  gelatinous  silica,  and 
an  insoluble  residue. 

In  the  same  rock  are  greenish-yellow,  translucent  needles,  which  are 
shown  by  Fasolo's  analysis  (II)  to  have  the  formula 
MnO,8CaO,Fe203,6Al203,16Si02, 
and  so  to  be  epidote  poor  in  iron.  In  the  older  trachyte  are  spheroids 
which  in  the  interior  consist  of  green,  translucent  epidote  ;  analysis  by 
Frasolo  gave  the  results  under  III ;  the  loss  of  2*83  per  cent,  takes 
place  between  210°  and  red  heat. 

CaO.  MgO.  NagO.  TiOg.  HgO.    Total.      Sp.  gr. 

22-62      0-32      —  —     0-32    100-12       3446 

19-55  trace      —  —     0-71      99*41       3-126 

18-65      2-13     1-47  0-02    2-83      99-88  3-04-3-16 

Epidote  is  found  in  all  the  crystalline  rocks  of  Sardinia. 

L.  J.  S. 

Simple  Massive  Minerals.  By  John  W.  Judd  (Min.  Mag.,  1895, 
11,  56 — 63). — Several  simple  crystalline  rocks,  each  composed  essen- 
tially of  a  single  mineral,  are  described  ;  these  include  a  purple  corun- 
dum rock  from  Pipra  in  South  Rewah,  India,  and  a  grey  corundum 
rock  from  the  Mysore  State ;  a  fibrolite  rock  and  a  tourmaline  rock 
from  India  ;  a  green  garnet  rock  and  a  picotite  rock,  which  occur  as 
dykes  in  the  serpentine  at  Bingera,  New  South  Wales.  The  black 
tourmaline  or  schorl  rock  is  dull  and  fibrous  and  in  part  velvety,  and 
under  the  microscope  is  seen  to  consist  of  small,  acicular  crystals  of 
tourmaline.     An  analysis  gave  : 

SiOg.        AI0O3.        FeO,     CaO.      MgO.    NagO.      Li..O.       H2O.      B0O3.       Total. 
35-94      31-22      9-23     1-66     553     3-96     trace      3-55     9-08     100-17 

Fluorine,  phosphoric  acid,    manganese,  potassium  and   titanium    are 
absent.     Sp.  gr.  302— 3-11.  L.  J.  S. 


iSiOa. 

AI2O3. 

Fe^Os. 

FeO.  MnO. 

I. 

48-48 

17-46  10-92 

11. 

41-97 

28-60 

5-48 

—  3-10 

II. 

42-25 

20-35 

11-87 

0-31   — 
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Andradite  from  Ontario.  By  Bernard  J.  Harrington  {Canadian 
Record  Sci,  1896,  6,  479— 481).— The  magnetite  of  the  "Paxton 
Iron  Mine,"  Lutterworth  township,  Ontario,  is  associated  with  garnet, 
pyroxene,  hornblende,  &c.  The  garnet  is  black,  and  is  mostly  massive, 
but  also  in  crystals.     Sp.  gr.  3 "8 13.     Analysis  gave  : 


Loss  on 

SiO^.    AI2O3. 

Fe,0,. 

FeO. 

MuO. 

CaO. 

MgO. 

ignition. 

Total. 

55-68     5-88 

23-70 

3-65 

0-81 

29-64 

0-35 

0-28 

99-99 

This  reduces  to  the  garnet  formula.    Titanium  is  absent.       L.  J.  S. 

Synthesis  of  Iron  Silicates.  By  Federico  Chaves  y  Perez  del 
Pqlgar  {Anal.  Soc.  Espah.  Hist.  Nat,  1896,  24,  Actas  157—158). — 
The  following  experiment  was  made  in  connection  with  the  study  of 
glauconite.  A  syrupy  solution  of  sodium  silicate  and  small  fragments 
of  ferrous  sulphate  were  kept  in  an  open  vessel  for  20  months,  water 
being  added  as  evaporation  took  place.  Besides  sodium  sulphate, 
white  grains  and  a  greenish-grey,  crystalline  powder  were  formed ; 
these  were  insoluble  in  water,  but  decomposed  by  nitric  acid  with 
separation  of  pulverulent  silica,  the  solution  containing  iron,  sodium, 
and  potassium  (the  potassium  was  introduced  as  an  impurity  in  the 
sodium  silicate).  L.  J.  S. 

Analysis  of  a  Bar3rtes  Rock.  By  Federico  Chaves  y  Perez  del 
PuLGAR  {Anal.  Soc.  Usjxiii.  Hist.  Nat.,  1895,  23,  Actas  260—261).— 
A  grey,  compact,  granular  barytes  rock  from  Pefiaflor,  Seville,  described 
by   Caldercju  {Anal.   Soc.   Es])an.   Hist.   Nat.,   1894,  23,  20)  gave  on 

analysis  : 

BaS04.  FeaOg.         HoO  (at  170°).      SiO^.  Ca,  Alkalis.     Al,  Mn,  Co. 

80-6505     16-7752  0-0320  not  estimated.        traces. 

Sp.  gr.  4  02.  Thin  sections  under  the  microscope  show  plates  of 
barytes,  with  magnetite,  and  as  accessories,  calcite,  leucoxene,  garnet, 
chlorite  and  felspar.  L.  J.  S. 

Gypsum  Rocks  from  Kansas.  By  Edgar  H.  S.  Bailey  and 
W.  M.  Whitten  {Kansas  Univ.  Quart.,  1897,  6,  A,  29— 34).— Seven 
analyses  are  given  of  average  commercial  samples  of  gypsum  rock  and 
"  dirt,"  which  are  quarried  and  mined  in  Kansas  for  the  manufacture 
of  cement.  Besides  calcium  sulphate  and  water,  the  rock  contains  only 
small  quantities  of  silica,  iron  oxide,  alumina,  magnesia,  and  carbonic 
anhydride.  The  "  dirt,"  which  is  a  light  brown,  soft,  disintegrated 
material,  is  less  pure.  L.  J.  S. 

Clay.  By  Jefferson  Middleton(17^A  Ann.  Rept.  U.S.  Geol.  Survey 
(for  1895—6),  1896,  Part  III.,  816— 880).— In  this  report  on  ''the 
statistics  of  the  clay-working  industries  of  the  United  States,"  several 
analyses  of  clay,  commercial  felspar,  (fcc,  are  given.  L.  J.  S. 

Permian  and  Triassic  Rocks  from  near  Liverpool.  By  Philip 
Holland  and  Edmund  Dickson  {Proc.  Liverpool  Geol.  Soc,  1896,  7, 
443 — 452). — Analyses  are  given  of  marls  and  sandstones  of  Permian 
and  Triassic  age  from  the  neighbourhood  of  Liverpool ;  they  were  made 
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with  the  object  of  ascertaining  the  source  of  the  rocks,  and  of  deter- 
mining the  nature  and  amount  of  the  cementing  material.  The  fine 
material  between  the  grains  of  the  sandstones  was  separated  and  shown 
to  consist  mainly  of  small  splinters  of  quartz,  with  some  mica  and 
felspar,  but  very  little  clay  and  no  carbonates ;  traces  of  barium  sul- 
phate were  sometimes  present.  L.  J.  S. 

Meteoric  Iron  from  Forsyth  Co.,  Georgia.  By  Emil  W. 
Cohen  {Silz.-Ber.  Akad.  Berlin,  1897,  386—396.  Compare  Abstr., 
1896,  ii,  375). — This  iron  is  remarkable,  since  it  shows  in  the  same 
mass  two  distinct  structures ;  these  are  sharply  separated  from  each 
other,  but  have  intricate  boundaries.  One  portion  has  a  granular 
structure,  and  the  grains,  which  are  all  \ — \  mm.  diam.,  themselves 
consist  of  grams  0*02 — 0'03  mm.  diam.,  some  of  which  are  more 
readily  etched  than  others ;  the  other  portion  of  the  iron  appears  to 
be  almost  compact,  and  consists  of  grains  0*02  mm.  across.  The 
granular  variety  is  easily  etched  by  dilute  acid,  whilst  the  compact 
variety  is  only  slowly  attacked  even  by  strong  acids.  Accessory  con- 
stituents are  comparatively  rare,  and  are  mostly  confined  to  the  com- 
pact portion  ;  troilite  is  the  most  frequent,  but  graphite,  schreibersite, 
and  small,  spindle-shaped  bodies  are  also  present.  The  iron,  especially 
the  granular  variety,  rusts  very  quickly,  this  being  due  to  the  presence 
of  lawrencite,  which  oozes  out  on  the  surface  in  greenish  drops  and  is 
then  oxidised  to  ferric  chloride  and  oxychloride.  From  the  rust, 
3'55  per  cent,  of  chlorine  was  extracted  by  water,  and  4*99  per  cent, 
by  sulphuric  acid.  Analyses  were  made  by  0.  Sjostrom  of  the 
granular  (anal.  I)  and  compact  (II)  varieties,  taken  from  widely 
separated  portions  of  the  mass,  and  free  from  visible  accessories  and 
rust. 

Fe.  Ni.  Co.  Cu.  C.  S.  P.  CI.  Total. 

I.  94-18      5-56      0-60      0-02      0-04      0-05-   0-19     0-17      100-81 
II.  94-03      5-55      0-53  not  est.    0-02      0-03     0-23     trace.     100-41 

The  granular  portion  was  tested  for  manganese  and  chromium,  but 
•with  negative  results.    The  corresponding  mineralogical  composition  is  : 

Nickel-iron  Schreibersite  Troilite  Lawrencite 

(Kamacite).       (FegNiP).  (FeS).  (FeCJg).  Sp.  gr. 

I.  (Granular).     98-33             1'23  0-14  0*30  7*3357 

II.  (Compact).      98-42             1-49  0-08  O'Ol  7-4954 

As  the  composition  of  the  two  varieties  is  essentially  the  same,  the 
differences  in  sp.  gr.  and  the  action  of  acids  can  only  be  due  to 
differences  of  structure.  The  low  sp.  gr.  is  due  to  the  porosity  of  the 
iron,  which  is  also  indicated  by  the  presence  of  enclosed  gases. 

Like  the  Locust  Grove  iron  (this  vol.,  ii,  272),  this  iron  belongs  to 
the  rare  group  of  meteorites  called  '^ataxite"  by  the  author.  Ac- 
cessories are  small  in  amount,  and  apparently  do  not  include  cohenite, 
chromite  and  daubreelite.  The  differences  in  structure  must  be  due 
to  the  rate  of  cooling,  and  the  fragment  found  is  probably  only  a 
portion  of  a  mass  originally  larger.  L.  J.  S. 

The  Bendego  Meteorite.  By  Orville  A.  Derby  {Archivos  Museu 
Nacional,    Rio  de  Janeiro,  1896,  9,   87 — 184). — This  iron,  found    in 
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1784,  weighs  5360  kilos.,  and  has  the  extreme  dimensions  2*2  x  1'45  x 
0'58  metres ;  it  is  now  in  the  Rio  de  Janeiro  Museum.  Detailed 
accounts  are  given  of  the  history  and  external  form.  Some  planes  of 
easy  fracture,  which  mark  the  junctions  of  different  crystalline  indi- 
viduals of  the  iron,  are  called  "Wollaston  planes."  With  the  excep- 
tion of  troilite-nodules  and  patches  of  cohenite,  the  iron  consists 
essentially  of  kamacite,  there  being  very  little  tsenite  (about  O'l  per 
cent.)  and  probably  no  plessite,  so  that  the  Widmanstiitten  figures  do 
not  stand  out  in  relief  on  the  etched  surface,  but  are  visible  as  an 
oriented  sheen.  On  the  etched  surfaces  of  the  kamacite  individuals 
are  the  so-called  file  markings,  together  with  systems  of  fine  raised 
lines,  called  "  Bendego  lines,"  which  are  apparently  due  to  lamellar 
twinning  (parallel  to  the  faces  of  the  hexakisoctahedron  {421})  as  are 
the  Neumann  lines  of  hexahedral  irons.  Analysis  of  the  bulk  of  the 
iron,  which  represents  almost  pure  kamacite,  gave  I  (by  Dafert),  and 
a  partial  analysis  by  G.  Florence  is  given  under  II ;  this  agrees  with 
the  usual  formula,  Fe^^Ni,  for  kamacite.  The  troilite  gave  the  results 
under  III  (also  a  trace  of  silica) ;  the  residue  probably  consists  of 
daubreelite  and  schreibersite.  Cohenite  is  abundant,  and  is  seen  on 
the  cut  surface  as  embroidery-like  patches ;  measurements  by  E. 
Hussak  of  the  imperfect  crystals  show  them  to  be  isometric :  sp.  gr. 
6-1805  ;  analysis  IV,  by  Dafert,  after  deducting  5*72  per  cent,  of 
schreibersite.  The  schreibersite  and  rhabdite  gave  analysis  V  (also  a 
trace  of  tin) ;  measurements  are  given  of  the  tetragonal  rhabdite 
needles.  Analyses  were  made  of  another  phosphide  of  iron  and  nickel 
of  uncertain  nature,  which  remains  as  a  black  powder  when  the  iron 
is  dissolved  in  dilute  acid.  Some  chromite,  rich  in  crystal  faces, 
hypersthene  and  "magnetic  globules"  are  also  present.  Carbon  was 
shown  to  be  absent  in  the  gas  evolved  when  the  iron  is  dissolved  in 
dilute  acid. 

Fe.  Ni.  Co.  Cu.  P.  C.  S.        Insol.       Total. 

—  trace  —       0-33    100-22 
0-0045        _____ 

—  —         —      33-24    5-26    101-01 

—  trace     6-39       _        —      100-17 
0-25         15-09      _         _        _      101-27 

L.  J.  S. 

[Hungarian  Ores,  Waters,  &c.]  By  Alexander  von  Kalecsinszky 

{Jahresber.  L  ung.  geoL  Anstalt,  1894  (for  1892),  197—201  ;  1895  (for 
1893),  170 — 176). — In  these  annual  reports  of  the  work  done  in  the 
chemical  laboratory  of  the  Hungarian  Geological  Institute,  analyses  of 
rocks,  ores,  waters,  coals,  &c.,  are  given.  L.  J.  S. 

Argentine  Waters.  By  Juan  J.  J.  Kyle  (Anal.  Soc.  Gient. 
Argentina,  l^^l ,  4:3,  19—25,  111—121,  161—171,  280— 285).— The 
results  of  numerous  analyses  of  waters  from  rivers,  streams,  surface 
and  artesian  wells  in  Argentina  are  given.  L,  J.  S. 


I. 

93-06 

6-83 

II. 

— 

6-36      0-79 

III. 

62-51 

trace     trace 

IV. 

90-16 

3-62 

Y. 

52-42 

33-51 
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Physiological   Chemistry. 


The  Relation  of  the  Respiratory  Exchanges  to  Tempera- 
ture in  Cold-blooded  Animals.  By  Horace  Middleton  Vernon 
{J.  Physiol,  1897,  21,  443— 496).— In  cold-blooded  animals,  the  car- 
bonic anhydride  discharge  does  not  vary  directly  with  rise  and  fall  of 
temperature.  There  are  ranges  in  which  metabolism  remains  nearly 
constant ;  this  range  is  most  marked  in  newts  and  earthworms,  and 
comprises  from  10°  to  22 '5°  on  warming,  and  a  rather  shorter  rang( 
on  cooling,  the  animals.  The  same  is  true  for  either  a  somewhat 
shorter  or  a  somewhat  different  range  in  toads,  blindworms,  axolotls, 
and  frogs.  In  Rana  temporaria,  the  range  is  much  shorter,  12 "5°  to 
17 "5°.  In  snails,  the  discharge  increases  from  2°  to  20°,  and  then 
remains  constant  up  to  30°.  In  the  cockroach,  the  metabolism  in- 
creases uniformly  with  the  temperature. 

In  frogs,  this  was  found  to  be  due  to  a  nervous  mechanism  in  the 
bulb,  since  division  of  the  brain  above,  and  of  the  cord  below  the  bulb, 
respectively  do  not  and  do  abolish  the  range  of  constancy.  Curare, 
however,  unless  given  in  excessive  doses,  does  not  abolish  it.  Mor- 
phine has  but  little  action ;  strychnine  causes  a  rapid  increase  of 
carbonic  anhydride  discharge  on  warming  from  2°  to  10°,  but  from  this 
point  up  to  30°  it  remains  constant.  Yeratrine  causes  the  discharge 
to  be  constant  up  to  22°,  beyond  which  point  it  increases  much  more 
rapidly  than  in  normal  frogs.  Taking  the  average  carbonic  anhydride 
discharge  of  normal  frogs  from  2°  to  30°  as  1,  that  of  the  cockroach  is 
303,  of  the  newt  1*6,  of  the  toad  1-32,  axolotl  M4,  snail  0  88,  Bana 
esculenta  0*74,  blindworm  0*52,  earthworm  0*45,  frogs  with  the  cord 
divided  just  below  the  bulb  0  5  to  0*65,  curarised  frogs  0'43  to  0*58, 
according  to  the  dose,  strychnised  frogs  2-56,  and  veratrinised  frogs 
1-22. 

The  mean  respiratory  quotient  for  both  normal  and  curarised  frogs  is 
0-85,  frogs  with  the  bulb  divided  at  either  its  upper  or  lower  border 
0'94,  strychnised  frogs  1*22.  The  other  animals  examined  had  quo- 
tients varying  from  the  maximal  value  of  0*9  for  the  earthworm  to 
one  of  0-72  for  the  blindworm.  W.  D.  H. 

Increased  Absorption  of  Oxygen  by  the  Blood,  and  the 
Therapeutic  Use  of  Oxygen.  By  Georg  Kassner  [Chem.  Centr., 
1896,  ii,  307  ;  from  AiMh.  Zeitung,  11,  404— 405).— The  use  of  oxygen 
rather  than  compressed  air  is  recommended  in  disease,  as  arguing 
principally  from  the  high  percentage  of  oxygen  in  the  swimming-bladder 
of  fishes,  the  blood  appears  to  have  the  power  of  taking  up  more  oxy- 
gen than  nitrogen  by  absorption,  and  to  take  up  more  oxygen  than  is 
necessary  for  the  life  of  the  organism,  such  surplus  being  available  on 
emergencies.  W.  D.  H. 

Osmotic  Pressure  as  the  Cause  of  Exchanges  between  Red 
Blood-corpuscles  and  Salt  Solutions.  By  Hans  Koeppe  {PJluyer's 
Archiv,  1897,  67,  189— 206).— The  behaviour  of  red  blood-corpuscles 
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in  solutions  of  urea,  ammonium  carbonate,  ammonium  chloride,  and 
other  salts  is  in  accord  with  the  hypothesis  that  osmotic  pressure 
comes  into  play  between  blood-corpuscles  and  blood-plasma,  and  that 
the  osmotic  pressure  gives  the  measure  of  the  volume  of  the  blood 
discs.  Small  exceptions  to  this  rule,  noted  when  solutions  of  chloride 
and  carbonate  of  sodium  or  potassium  are  employed,  are  explicable  on 
the  ''  theory  of  solutions  "  of  van't  Hoff  and  the  "  theory  of  electrical 
dissociation  "  of  Arrhenius.  W.  D.  H. 

Physiological  Action  of  certain  Ethereal  Salts.  By  G.  Yogel 
{Pjiuger's  Archiv,  1897,  67,  141— 162).— The  following  substances 
were  injected  intravenously  in  rabbits  :  ethylic  formate,  ethylic  acetate, 
isobiitylic  acetate,  amylic  acetate,  ethylic  propionate,  ethylic  butyrate, 
isobutylic  butyrate,  ethylic  valerate,  amylic  valerate,  ethylic  oenan- 
thate,  ethylic  sebacate.  In  small  quantities,  they  quickly  cause  an 
energetic  increase  of  the  respiratory  activity.  In  large  doses,  they 
paralyse  the  nerve  centres  without  preceding  convulsions. 

W.  D.  H. 

Influence  of  ^-Tetrahydronaphthylamine  on  the  Body  Tem- 
perature. By  John  Fawcett  and  W.  Hale  White  (J.  Physiol.,  1897, 
21,  435  -442).— Stern  {Virchow's  Archiv,  1889,  115,  14)  called  atten- 
tion to  the  fact  that  this  drug  causes  a  rise  of  temperature  in  rabbits. 
Tills  is  confirmed  in  the  present  research ;  3  or  4  c.c.  of  a  3  per  cent, 
solution  injected  under  the  skin  causes  pyrexia,  a  rise  of  from  2  to  5°, 
occurring  within  two  or  three  hours.  There  is,  simultaneously,  in- 
crease in  the  rapidity  of  the  heart  and  respiration.  In  animals 
poisoned  by  curare,  or  kept  alive  by  artificial  respiration  after  division 
of  the  spinal  cord  high  up,  this  does  not  occur.  Curare,  and  the 
operation,  and  even  artificial  respiration  when  the  animal  is  etherised 
and  tied  down,  produce  a  fall  in  temperature.  The  way  in  which 
the  drug  produces  fever  is  therefore  uncertain.  It  is,  however,  not 
due  to  increased  muscular  activity.  W.  D.  H. 

Changes  which  some  Acids  of  the  Oxalic  Series  undergo 
in  the  Organism.  By  Pio  Marfori  {Chem.  Centr.,  1896,  ii,  106  ] 
from  Ann.  Chim.  Farm.,  23,  193 — 203), — Malonic  acid,  given  either  as 
such  or  as  the  sodium  salt,  passes  only  in  small  quantities  into  the 
urine ;  it  leads  to  an  increase  of  the  urinary  carbonates.  Barbituric 
acid  also  arises  from  it,  as  oxaluric  does  from  oxalic  acid.  Succinic 
acid  does  not  pass  into  the  urine.  Glutaric  acid  passes  only  in  small 
quantities  into  the  urine  ;  the  greatest  part  is  oxidised,  and  lessens 
the  urinary  acidity.  No  increase  of  volatile  fatty  acids  was  observed 
as  the  result  of  administering  these  dibasic  acids.  W.  D.  H. 

Occurrence  of  Hydrogen  Sulphide  and  Indole  in  the 
Human  Stomach.  By  Hermann  Strauss  {Chem.  Centr.,  1896,  ii, 
109  ]  from  Berl.  Uin.  Woch.,  33,  385 — 389). — Certain  cases  of  disordered 
digestion  resulting  from  obstruction  are  described  in  which  colonies 
of  bacteria  (of  the  Bacterium  coli  group)  obtained  from  the  stomach, 
produced  indole  and  hydrogen  sulphide.  This  can  be  produced  in  a 
peptone  solution  with  or  without  the  presence  of  sugar. 

In    other   cases,    hydrogen    sulphide   was    absent,   and    the    smell 
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produced  was  like  that  of  putrid  cheese.     A  back-flow  of  pancreatic 
juice  into  the  stomach  was  suspected  in  some  cases.  W.  D.  H. 

Action  of  Suprarenal  Extracts.  By  Swale  Vincent  {Proc. 
physiol.  Soc,  1897,  25 — 26). — Large  doses  of  extracts  of  the  supra- 
renals  of  mammals,  injected  subcutaneously,  cause  death ;  the  most 
marked  symptom  is  muscular  paralysis,  of  central  origin.  Blood  in 
the  urine,  and  from  the  nose,  occasionally  convulsions,  and  fall  of  tem- 
perature, were  also  observed.  Glycerol  extracts  cause  local  ulceration. 
Extracts  of  the  cortex  of  the  gland,  or  of  the  liver,  spleen,  and  kidney 
are  inactive.     After  a  sub-fatal  dose,  a  partial  immunity  is  set  up. 

W.  D.  H. 

Effect  of  Work  on  the  Quality  and  Composition  of  Cows'  Milk. 
By  P.  DoRNic  {Bied.  Centr.,  1896,  26,  197—198  ;  from  Milchzeit,  1896, 
331, and  L'ind.Latiere,  12  April,  1896). — Experiments  lasting  two  weeks 
were  made  with  two  cows,  which  were  used  for  ploughing  for  the  first 
week,  and  rested  the  second  week.  During  the  period  of  work,  the  cows 
received,  besides  the  usual  food,  1  kilo,  of  rye  per  head  per  day.  The 
effect  of  work  on  the  composition  of  the  milk  was  only  slight.  The 
dry  matter  and  acid  increased  a  little,  whilst  the  yield  of  milk 
diminished  slightly.  The  milk  produced  during  the  period  of  work 
frequently  curdled  at  45°,  whilst  that  obtained  during  the  period  of 
rest  curdled  at  70—75°.  N.  H.  J.  M. 

The  Reason  why  Milk  Coagulates  when  Heated.  By  Bkuno 
Bardach  (i/o?^««s7i.,  1897,  18,  199—216). — About  12  hours' heating 
at  100°  is  necessary  to  coagulate  quite  fresh  milk;  at  150°,  3  minutes 
suffice.  Most  of  the  experiments  were  carried  out  at  130°,  at  which 
temperature  1  hour's  heating  is  necessary.  It  was  found  that  but  the 
merest  traces  of  volatile  (formic)  acid  are  formed ;  further,  that  the 
total  acid  formed  is  insufficient  to  coagulate  the  milk  at  the  ordinary 
temperature.  When  a  5  per  cent,  solution  of  lactose  is  heated  for  1 
hour  at  130°,  no  acid  is  formed;  if  0*5  per  cent,  of  sodium  hydrogen 
phosphate  is  added  in  addition,  then  the  reaction  is  found  to  have 
changed  from  alkaline  to  acid.  A  4 — 8  per  cent,  solution  of  casein 
in  water  containing  0*4 — 0'8  per  cent,  of  sodium  hydrogen  phosphate 
is  unchanged  when  it  is  heated  for  a  short  time  with  the  lactose  solu- 
tion that  has  been  heated  for  an  hour  already ;  if  the  casein  solution 
has  also  been  heated  for  an  hour  previously,  then  coagulation  at  once 
takes  place  when  the  two  solutions  are  heated  together,  and  if  a  freshly 
made  solution  containing  casein,  lactose,  and  sodium  hydrogen  phos- 
phate is  heated  for  an  hour,  coagulation  takes  place.  The  coagulation 
that  milk  undergoes  when  heated  is  thus  a  complex  process ;  coagula- 
tion is  brought  about  by  the  action,  at  the  high  temperature,  of  the 
small  quantities  of  acid  formed  from  the  lactose,  but  these  are 
powerless  to  coagulate  the  original,  unchanged  casein,  and  it  is  only 
after  the  casein  itself  has  also  been  changed  by  the  heating  that  it 
becomes  coagulated.  C.  F.  B. 


•&" 


The  Proteids  of  Cows'  Milk.  By  Karl  Storch  (Monatsh.y 
1897,  18,  244— 281).— If  cows'  milk  is  freed  from  fat  by  skimming 
after  it  has  remained  for  24  hours,  or  after  it  has  been  centrifugalised. 
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and  is  then  mixed  with  three  times  its  volume  of  a  saturated  solution 
of  sodium  sulphate  and  a  few  drops  of  egg-albumin,  and  heated  to 
100°,  coagulation  takes  place.  When  the  filtrate  from  the  coagulum 
is  carefully  neutralised  with  a  saturated  solution  of  sodium  sulphate 
to  which  a  very  little  acetic  acid  has  been  added,  and  is  then  stirred 
with  excess  of  solid  sodium  sulphate,  a  substance,  a,  is  salted  out ;  in 
the  filtrate  from  this,  another  substance,  h,  can  be  precipitated  by  the 
addition  of  strong  acetic  acid  ;  if  this  is  filtered  off,  the  filtrate  is  now 
found  to  be  free  from  proteids.  If  the  milk,  without  previous  coagu- 
lation, is  at  once  saturated  with  solid  sodium  sulphate,  a  separates  as 
before,  and  in  the  filtrate  from  it,  acetic  acid  precipitates  h,  but  the 
filtrate  from  this  is  now  found  to  contain  a  proteid,  which  must  be  the 
lactalbumin  of  other  authors  (mixed,  perhaps,  with  lactoglobulin, 
assuming  that  such  a  substance  can  really  be  obtained  from  milk). 
It  is  thus  evident  that,  in  the  first  method,  the  lactalbumin  (and 
lactoglobulin)  is  removed  by  the  preliminary  coagulation.  Both  a  and 
h  contain  phosphoric  acid.  a  contains  calcium,  and  is  soluble  in 
water ;  it  is  precipitated  from  the  aqueous  solution  by  the  addition  of 
acetic  acid,  but  it  is  then  free  from  calcium,  and  is  insoluble  in  water, 
although  soluble  in  very  dilute  solutions  of  alkalis  ]  it  has  the  character 
of  a  caseinogen,  and  is  coagulated  when  it  is  warmed  with  rennet 
extract.  h  contains  no  calcium,  and  is  insoluble  in  water,  but 
soluble  in  very  dilute  alkalis  ;  it  is  not  appreciably  coagulated  by 
rennet. 

As  regards  the  power  of  salting  out  possessed  by  sodium  sulphate, 
no  precipitate  can  be  obtained  at  the  ordinary  temperature  when,  not 
the  solid  salt,  but  a  concentrated  solution  of  it  is  used,  no  matter  how 
much  is  added;  at  50°,  19  volumes  of  the  solution  to  1  of  the  milk 
suffice  to  produce  a  precipitate  ;  at  100°,  1  volume  suffices.  Magne- 
sium sulphate  may  also  be  used  for  salting  out ;  of  a  saturated  solution 
of  this  salt,  IJ,  |,  and  \  volumes  suffice  to  produce  a  precipitate 
respectively  at  the  ordinary  temperature,  50°,  and  100°.  Sodium 
chloride  may  also  be  used  ;  the  numbers  in  this  case  are  8  and  2 
volumes  respectively  at  50°  and  100°  ;  at  the  ordinary  temperature,  no 
precipitate  can  be  produced  by  use  of  a  saturated  solution.  When, 
however,  magnesium  sulphate  or  sodium  chloride  is  used  in  the  same 
way  as  sodium  sulphate,  a  is  found  to  be  precipitated  in  the  prelimi- 
nary coagulation  with  egg-albumin,  but  the  lactalbumin  (and  lacto- 
globulin) is  not  so  precipitated,  but  remains  in  the  filtrate  from  b.  If, 
on  the  other  hand,  the  preliminary  coagulation  is  carried  out  with 
sodium  sulphate  and  egg-albumin  as  at  first,  a  can  then  be  salted  out 
from  the  filtrate  with  either  magnesium  sulphate  or  sodium  chloride, 
and,  in  the  filtrate  from  it,  h  can  be  separated  as  usual.  In  all  cases 
the  weight  of  a  obtained  is  047 — 0'56  gram  from  20  c.c.  of  milk ;  of  6, 
0-05— 0-08  gram. 

After  preliminary  coagulation  with  sodium  sulphate  and  egg- 
albumin,  acetic  acid  produces  a  precipitate  equal  in  weight  to  a  and  h 
together,  and  the  filtrate  contains  no  proteids.  But  a  large  quantity 
of  acetic  acid  is  necessary  for  this  ;  otherwise  the  precipitation  is  only 
partial,  and  from  the  filtrate  a  and  h  can  be  obtained  by  successive 
treatment  with  sodium  sulphate  and  acetic  acid.     The  presumption  is, 
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then,  that  the  substance  precipitated  by  acetic  acid  from  the  original 
milk  is  the  true  caseinogen,  and  that  it  is  decomposed  by  metallic 
salts  into  the  substances  a  and  h.  These  two  substances  can  be  salted 
out  together  by  saturating  the  milk  with  two  of  the  salts  at  the  same 
time ;  or  one  can  be  salted  out  with  one  salt,  and,  in  the  filtrate  from 
it,  the  other  can  be  salted  out  with  another  salt.  C.  F.  B. 

Action  of  Oxalic  Acid  and  its  Derivatives  on  the  Kidneys. 
By  WiLHELM  Ebstein  and  Arthur  Nicolaier  {Virchow's  Archiv, 
1897,  148,  366 — 388). — The  investigation  was  undertaken  with  a 
view  to  the  artificial  production  of  urinary  calculi.  This  was  not 
accomplished,  and  the  present  communication  relates  to  the  action  of 
oxalic  acid  and  certain  of  its  derivatives  on  the  kidneys  when  ad- 
ministered in  a  succession  of  small  doses  to  dogs  and  rabbits.  Oxalic 
acid  was  found  to  cause  the  appearance  of  a  deposit  of  calcium  oxalate 
in  the  urinary  tubules  ;  these  deposits  are  frequently  visible  ,to  the 
naked  eye.  Oxamic  acid  is  eliminated  as  a  calcium  salt  in  the  urine. 
A  similar  result  followed  the  administration  of  ammonium  oxamate 
and  oxamaethane ;  the  kidneys  were  usually  healthy.  The  adminis- 
tration of  oxamide  did  not  lead  to  the  deposition  of  concretions ;  in 
many  cases,  the  kidneys,  however,  were  of  the  granular  contracted 
kind.  W.  D.  H. 

The  Work  of  Digestion  and  the  Excretion  of  Nitrogen  in 
the  Urine.  By  N.  Y.  Riazantseff  {Chem.  Centr.,  1896,  ii,  746 ; 
from  Arch,  des  Sci.  hiol.  St.  Petersburg ^  4,  393 — 414). — The  increase 
in  the  urinary  nitrogen  which  immediately  follows  a  meal  is  believed 
to  be  due  to  the  increased  work  of  digestion.  Foods  which  produce  an 
increased  activity  of  the  secreting  glands  act  in  this  way  more  effica- 
ciously than  those  which  produce  less  activity,  but  even  acidified  water 
(introduced,  in  a  dog,  into  the  stomach  by  a  fistula)  causes  the  glands 
to  secrete,  and  this  is  followed  by  a  rise  in  the  nitrogen  excreted  in 
the  urine.  W.  D.  H. 

Acetonuria.  By  Felix  Hirschfeld  {Chem.  Centr.^  1896,  ii, 
394—395  ;  from  Centr.  klin.  med.,  17,  617— 620).— In  healthy  persons, 
a  diet  of  proteid  and  fat  leads  to  an  increase  of  acetone  in  the  urine.  The 
addition  of  carbohydrate  to  the  diet  causes  this  to  disappear.  This  is 
explained  by  its  "  sparing  "  action  on  proteid  metabolism.  The  same 
holds  in  the  acetonuria  of  disease,  and  explains  the  occurrence  of 
acetone  in  diabetics,  in  whom  carbohydrate  metabolism  is  upset. 

W.  D.  H. 

Poisonous  Action  of  Sulphurous  Acid  and  its  Salts,  and  the 
Admissibility  of  their  Use  in  Foods.  By  Heinrich  Kionka 
{Chem.  Centr.,  1896,  ii,  902  ;  from  Zeit.  Ilyg.,  22,  351— 397).— The 
"  meat  preserve  crystals"  prepared  by  Heyden  and  Co.  contain  7'5  per 
cent,  of  sulphurous  acid.  This  led  to  an  investigation  of  this  gas  and 
its  compounds  as  a  poison.  Contained  in  the  inspired  air,  quite  small 
quantities  prove  fatal.  Small  doses  (0'02  to  0*04  gram)  of  sodium  sul- 
phite injected  into  frogs  paralyse  the  heart,  the  central,  and  to  some 
extent  the  peripheral  nervous  system.  Dogs  fed  on  the  salt,  or  on  food 
preserved  by  its  use,  suffer  from  injuries  to  various  organs,  especially 
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the  lungs  and  kidneys  ;  there  is  local  irritation  of  the  stomach,  and  a 
fall  of  blood  pressure,  and  haemorrhages  tend  to  occur.  The  use  of 
the  salt  as  a  preservative  is  most  reprehensible.  W.  D.  H. 


I 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


r 


Permentability  of  Galactose.  By  A.  Bau  {Bled.  Centr.,  1896, 
26,  213—214;  from  Zeit.  Spiritus  Ind.,  1896,  Nos.  38  and  39).— 
<i-Gralactose  is  not  fermentable  by  Saccharomyces  jyroductivus,  S.  mem- 
hixmcefaciens,  S.  apiculatus,  and  Schizosaccharomi/ces  Fombe,  Under 
suitable  conditions,  it  is  completely  fermented  by  Saccharomyces  cere- 
visice,  by  aS'.  Logos,  S.  Pastorianus  /,  //,  and  ///,  S.  ellipsoideus  I  and 
//,  S.  Marxianus,  lactose  yeast,  and  also,  but  only  slowly,  by  Monila 
Candida.     cZ-Galactose  ferments  with  greater  difficulty  than  d^-glucose. 

N.  H.  J.  M. 

Effect  of  Temperature  on  the  Production  of  Free  Oxalic 
Acid  in  Cultivations  of  Aspergillus  niger  (van  Thiegh).  By 
Cakl  Wehmer  {Bied.  Centr.,  1896,  26,  191—192;  from  Ber.  deut. 
hot.  Ges.,  1896,  163). — Aspergillus  niger,  on  peptone  solution,  produces 
free  oxalic  acid  abundantly  in  presence  of  potassium,  sodium,  calcium, 
and  ammonium  nitrates,  and  ammonium  phosphate,  but  not  in  presence 
of  ammonium  sulphate  and  chloride. 

With  ammonium  nitrate,  the  amount  of  oxalic  acid  increases  at 
15 — 20°,  and  is  gradually  destroyed  by  the  fungus.  At  33 — 35°,  free 
oxalic  acid  is  no  longer  formed,  but  oxalates  are  sometimes  found  in 
small  quantities.  When  calcium  carbonate  is  added,  calcium  oxalate 
is  produced  in  considerable  amount,  but  under  these  conditions  the 
fungus  does  not  thrive. 

When  the  fungus  is  cultivated  on  ammonium  tartrate,  the  production 
of  spores  ceases  at  33 — 35°.  Oxalic  acid  could  not  be  detected,  and  the 
liquid  showed  an  alkaline  reaction,  the  tartrate  being  converted  into 
carbonate.  In  sugar  solutions,  free  acid  is  formed  in  abundance  at 
8 — 10°,  but  is  destroyed  at  a  higher  temperature  (15°). 

The  change  in  amount  of  acid  observed  in  Crassulacece  during 
night  and  day  is  probably  due  to  the  change  of  temperature,  the  acid 
accumulating  in  the  night  and  being  destroyed  in  the  daytime. 

N.  H.  J.  M. 

Latent  Vitality  of  Seeds.  By  J.  Giglioli  {Ann.  Agron.,  1897, 
23,  190—191  ;  from  La  Nature,  1895,  52,  544).— A  number  of  seeds 
were  kept  for  15  years  in  various  gases.  Seeds  of  lucerne,  wheat, 
vetch,  and  coriander  completely  lost  the  power  of  germinating 
when  kept  in  hydrogen,  which  was  probably  not  absolutely  dry.  The 
following  percentage  of  lucerne  seeds  germinated  after  being  kept  in 
the  diiferent  gases.  In  oxygen,  0*68  per  cent.  ;  nitrogen,  55*56  ; 
chlorine    and    hydrogen    chloride,    6  2;    hydrogen     sulphide,     0*99; 
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hydrogen  arsenide,  70*98  and  68"82  ;  carbonic  oxide,  84"2  ;  nitrogen  per- 
oxide, 0'97  and  0*62  per  cent.  None  of  the  seeds  kept  in  carbonic  anhy- 
dride germinated,  possibly  owing  to  the  presence  of  too  much  moisture. 

After  being  kept  in  different  alcoholic  solutions,  the  following 
amounts  of  lucerne  seed  germinated:  alcohol,  alone  66  6  per  cent.; 
concentrated  solution  of  mercuric  chloride,  20*2  ;  sulphurous  acid, 
0*15;  hydrogen  sulphide,  7*03;  nitrogen  peroxide,  4'16.  In  alcoholic 
solutions  of  chloroform  and  phenol,  all  the  seeds  were  destroyed. 
Many  of  the  seeds  which  germinated  were  planted,  and  produced 
normal  plants. 

If  the  gases  and  the  seeds  had  been  more  thoroughly  dried,  more  of 
them  would  probably  have  retained  their  vitality.  N.  H.  J.  M. 

Nitrogen  Assimilation  in  the  Cotton  Plant.  By  Charles  E. 
CoATES  and  W.  R.  Dodson  {Journ.  Amer.  Chem.  Soc,  1896,  18, 
425 — 428). — Experiments  were  made  to  ascertain  whether  the  cotton 
plant,  which,  like  the  Leguminosce,  is  highly  nitrogenous,  can  assimi- 
late free  nitrogen. 

The  plants  were  grown  in  pots  each  containing  about  6  lbs.  of 
ignited  white  sand,  with  and  without  minerals.  Pots  1 — 2  had  nothing 
added ;  pots  3 — 4  had  mineral  food  ;  pots  5 — 7  had  minerals,  and,  in 
addition,  25  c.c.  of  soil  extract  (from  cotton  soil,  and  containing  in 
25  c.c.  N  =  0-0003  gram). 

In  pots  1,  2,  and  3,  the  plants  died  in  three  or  four  weeks,  apparently 
from  nitrogen  starvation.  The  plant  of  pot  4  stopped  growing  after  about 
six  and  a  half  weeks  and  lived  two  weeks  longer,  when  it  was  taken 
up ;  the  plants  of  pots  5  and  6  were  taken  up  at  the  same  time,  having 
stopped  growing.  The  following  analytical  results  show  that,  under 
the  conditions  of  the  experiments,  there  was  no  fixation  of  nitro- 
gen, either  with  or  without  soil  extract,  the  slight  gain  being  within 
the  limits  of  experimental  error.     The  results  are  in  grams : 

Pot  4.  Pot  5.        Pot  6.  Pot  7. 

Nitrogen  in  seed  sown 0-004  0-0038  00039  0-0036 

Nitrogen  found  in  seed  (?  in  total 

produce*) 0-0068  0-0056  0-0074  0-0080 

Dry  matter  in  seed  (?  in  total  pro- 
duce)      0-5050  0-4768  0-8350  0-9664 

N.  H.  J.  M. 

Relation  between  the  Transpiration  of  Plants  and  the  Con- 
centration of  the  Nutritive  Solutions.  By  B.  Heinrioh  {Ann. 
Agron.f  1897,  23,  186 — 187  ;  from  J3er.  Landw.  Ver sucks. -Stat.  Rostock, 
1895,  2,  170). — In  a  damp  atmosphere,  oats  evaporated  102  grams  of 
water  per  gram  of  dry  substance,  whilst  in  dry  air  the  water  evaporated 
amounted  to  618  grams. 

In  order  to  ascertain  the  effect  of  the  concentration  of  nutritive 
solutions  on  evaporation,  oats  were  grown  in  solutions  containing 
different   amounts    of    a    mixture   corresponding   with    the   formula 

*  This  would  accord  with  the  gain  of  nitrogen  as  given  in  the  text :  N  =  0-0028, 
0-0018,  0-0035,  and  0*0044  gram. 
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4HK2PO4  +  CaCl^  +  5Ca(N03)2  +  2MgS04  +  ^e2^k'  The  following  results 
were  obtained  : 

Strength  of  solution  per  cent 3  1  0*5  0*25  0*1 

Dry  produce  (grams) 134  74  44  28  18 

Evaporation  (c.c.  per  gram  of  dry  pro- 
duce)   515  550  684  688  629 

The  evaporation  increased  up  to  the  period  of  flowering,  after  which 
it  diminished.  The  results  recall  those  of  Hellriegel  {Ann.  Agron.f  11, 
59),  who  showed  that,  according  to  the  amount  of  calcium  nitrate 
supplied,  barley  evaporated  from  250  to  800  c.c.  of  water  per  gram  of 
dry  substance.     (Compare  also  Deherain,  ibid.j  18,  465.) 

N.  H.  J.  M. 

Migration  of  Calcium  Phosphate  in  Plants.  By  L.  Yaudin 
(A7in.  Agron.,  1897,  23,  232—233;  from  Ann.  Inst.  Pasteur,  1895, 
636). — The  results  of  previous  experiments  having  shown  that  in 
presence  of  alkali  malates,  the  sugars  may  keep  calcium  phosphate  in 
solution,  it  seemed  possible  that  the  organic  acids  of  plants  may  have 
a  share  in  assisting  the  migration  of  calcium  phosphate.  The  phos- 
phoric acid  of  the  stems  of  wheat  accumulates  in  the  seeds  at  the  time 
of  maturation,  and  migrates  from  the  seeds,  when  they  germinate, 
towards  the  organs  in  course  of  development. 

An  examination  of  aqueous  extracts  of  wheat  grain  and  ears  at 
different  periods,  from  the  time  when  the  ears  formed  (June  15)  to  the 
time  of  cutting,  showed  the  presence  of  malic  acid  in  the  ears  in  June, 
succinic  and  malic  acids  in  July,  whilst  in  August  the  seeds  contained 
a  small  amount  of  succinic  acid,  but  no  malic  acid.  The  acidity  (as 
P^Oj)  in  June  was  0*75,  and  in  August  0'286  per  cent,  on  the  dry 
substance. 

The  dry  grain  contained  1*6  per  cent,  of  sugar,  and  traces  of 
succinic  acid.  During  germination,  starch  is  converted  into  sugar,  and 
the  succinic  acid  is  replaced  by  malic  acid.  The  calcium  phosphate 
thus  becomes  soluble.  When  the  sugars  of  the  grain  are  converted 
into  starch,  succinic  acid  appears  (produced,  probably,  from  the  malic 
acid,  which  disappears  at  the  same  time).  During  this  period  of 
maturation,  the  calcium  phosphate  becomes  insoluble,  owing  to  the  de- 
composition of  the  solvents,  sugar  and  malic  acid ;  there  is  thus  a 
simultaneous  deposition  of  calcium  phosphate  and  of  starch. 

Malic  acid  is  found  also  in  maize  and  barley  at  the  time  when  the 
ears  are  formed ;  and,  like  wheat,  ripe  barley  grains  contain  succinic 
acid.  In  leguminous  plants,  citric  acid  has  the  same  rdle  as  malic  acid 
in  cereals.  N.  H.  J.  M. 

Composition  and  Analysis  of  Wheats.  By  Aime  Giraud 
[Comiyt.  rend.,  1897,  124,  926— 932).— Since  the  bye-products  of  the 
manufacture  of  flour  are  largely  used  as  feeding  stuffs  for  stock,  it 
follows  that  the  same  general  principles  should  be  applied  in  their 
analysis  as  in  that  of  the  whole  wheat  and  the  flour  (this  vol.,  ii,  382). 
The  chief  point  is  to  separate  the  nitrogenous  constituents  from  the 
carbohydrates  of  the  woody  fibre,  but  at  present  no  process  is  known 
which  permits  this  to  be  done  completely  and  accurately.  In  order  to 
separate  the  starch  from  the  integuments,  <fec.,  of  the  seeds,  the  bye- 
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products  are  mixed  with  ten  times  their  weight  of  ice-cold  water,  and 
subjected  for  20  hours  to  the  action  of  an  agitator  with  paddles,  the 
temperature  being  kept  at  0°.  The  liquid  is  after\Yards  passed  through 
a  sieve,  which  arrests  everything  but  the  starch  and  gluten.  The  latter 
are  dried  and  weighed,  and  afterwards  separated  in  the  manner  pre- 
viously described  (loc.  cit.).  If  this  separation  is  found  to  be  difficult 
owing  to  the  physical  condition  of  the  gluten,  it  should  be  mixed  with 
a  definite  quantity  of  flour  from  the  same  wheat,  the  proportions  of 
starch  and  gluten  in  which  have  already  been  determined. 

In  order  to  determine  the  soluble  matter,  the  best  plan  is  to  agitate 
the  substance  with  ice-cold  water,  as  in  the  determination  of  the  starch 
and  gluten,  the  liquid  being  filtered  and  the  soluble  matter  determined 
in  the  filtrate.     Agitation  for  4  hours  is  sufficient. 

When  estimating  the  fat,  it  is  advisable  to  adopt  the  plan  recom- 
mended by  the  author  some  years  ago,  of  treating  the  material  with  a 
5  per  cent,  solution  of  hydrochloric  acid,  and  again  drying  before  treat- 
ing with  benzene.  Since  some  of  the  fat  is  removed  during  the 
mechanical  separation  of  the  starch  and  gluten,  a  separate  estimation 
of  the  fat  in  the  residue  is  desirable.  Indirect  estimations  of  cellulose 
and  the  like  are  unsatisfactory,  and  it  is  better  to  make  a  direct  deter- 
mination of  the  nitrogenous  and  inorganic  matter  on  the  residue  from 
which  starch  and  gluten  have  been  separated. 

Analyses  of  the  bye-products  from  four  French  wheats  {loc.  cit.)  gave 
the  following  results  :  Water,  14-33  to  15*12.  Matter  soluble  in  water  : 
proteids,  2*48 — 2*92  ;  carbohydrates,  5*74 — 6'58  ;  inorganic  matter, 
r50 — 2*04.  Matter  insoluble  in  water:  gluten,  4 "31 — 4*78;  starch, 
26-36— 29-79  ;  nitrogenous  woody  matter,  4-88— 6'52  ;  fats,  2-68—3-65; 
celluloses,  29'06 — 31-38;  inorganic  matter,  1-81 — 2-12;  loss,  &c., 
0-66— 1-75  =  100. 

The  composition  of  the  whole  wheat  was  as  follows :  mean  weight  of 
a  grain,  0-038  to  0*051  gram;  kernel,  83*04  to  85*98;  germ,  1*16  to 
1*50;  envelope,  12*52—15*61  =  100;  water,  14*50—15*12;  gluten, 
6*64—7*13;  soluble  diastases,  &c.,  1*37— 1*74 ;  lignoses,  1-46— 1-95; 
starch,  56-84—58-78;  fats,  1-58—1*81  ;  sugars,  0*75-1-33;  galactin, 
0-36-0*69;  other  soluble  carbohydrates,  1*77—1*97;  celluloses, 
8*88—9*56;  inorganic  matter,  1*49— 1*54;  loss,  &c.,  0-74—1-94  =  100. 

a  H.  B. 

Physiological  Study  of  the  Cyclamen.  By  Alexandre  Hubert 
and  G.  Truffaut  {Bull.  Soc.  Chim.,  1897,  [iii],  15,  850— 855).— A 
study  of  the  changes  of  weight  and  composition  produced  in  the 
different  organs  of  the  plant  when  grown  in  different  kinds  of  soil. 

M.  W.  T. 

Lime  and  Lupins.  By  Heinrich  {Bied.  Centr.,  1896,  26, 
231—232  ;  from  Deut.  landw.  Presse,  1896,  No.  91,  809  and  816).— 
The  results  of  the  addition  of  0  5,  1,5  and  10  per  cent,  of  chalk  to  sandy 
soil  in  which  lupins  were  grown,  showed  that  even  the  smallest 
amount  was  injurious  to  the  plants,  whilst  with  10  percent,  the  amount 
of  dry  produce  was  reduced  from  150  grams  to  27  grams.  Gypsum 
(1  per  cent.)  reduced  the  produce  to  about  half.  Calcium  phosphate 
(0-5  per  cent.)  was  injurious,  whilst  in  larger  quantity  (1  per  cent.)  it 
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completely  destroyed  the  vegetation.     Magnesium  carbonate  (0*5  per 
cent.)  also  killed  the  plants. 

The  injurious  effect  of  calcium  carbonate  is  to  some  extent 
diminished,  but  not  eliminated,  by  the  addition  of  kainite,  or  sodium 
nitrate.  N.  H.  J.  M. 

Mineral  Constituents  of  the  Watermelon.  By  George  F. 
Payne  {J.  Amer.  Chem.  Soc,  1896,  18,  1061— 1063).— The  water- 
melon contains  about  0-3  per  cent,  of  mineral  matter,  containing 

SOg.      CaO.      MgO.       KgO.      NaaO.      SiO^.       P2O5.        CI.       Fe^Og.    Total. 
4-41     5-54     6-74     6M8     4-31     2-15     1025     4'94     0-48     100. 

In  selecting  a  suitable  manure,  the  grower  must  pay  particular 
attention  to  the  amount  of  potash,  which  should  largely  exceed  the 
phosphoric  acid.  L.  de  K. 

Effect  of  Manure  on  the  [Botanical]  Composition  of  Crops. 
By  H.  A.  MoRiTZ  Fleischer  {Bied.  Cenlr.,  1897,  26,  161—164  ;  from 
Mitteil.  Ver.  Ford.  Moorkultur  in  Deut.  Reich.,  1896,  No.  23,  441). — 
Whilst  it  is  generally  acknowledged  that  the  application  of  nitrogenous 
manures  to  meadows  induces  an  increased  growth  of  the  grasses,  and, 
in  consequence,  a  decrease  of  leguminous  herbage,  it  is  still  uncertain 
what  effect  phosphoric  acid,  and  potash,  respectively  have  on  the 
relation  between  the  amount  of  Gramineoe  and  Leguminosw.  Maercker 
assumes  that  it  is  potash,  and  not  phosphoric  acid,  which  promotes  the 
growth  of  leguminous  plants  rather  than  that  of  the  grasses  (Mentzel 
and  von  Lengercke's,  Landw.  Kalender,  1897,  69). 

The  results  of  experiments  made  on  peaty  land  showed  an  increase 
in  the  percentage  of  Leguminosce  only  after  the  simultaneous  applica- 
tion of  potash  and  phosphates,  but  it  seems  to  be  more  important  to 
apply  large  amounts  of  phosphoric  acid  than  large  amounts  of  potash. 
Whilst  potash  (150  kilos,  per  hectare)  in  conjunction  with  basic  slag 
(50  and  100  kilos.)  raised  the  percentage  of  leguminous  herbage  by 
14-9  and  30'4  per  cent,  respectively,  the  percentage  was  increased  by 
28*29  after  application  of  basic  slag  (100  kilos.)  and  potash  (75  kilos.), 
and  the  addition  of  greater  amounts  of  potash  had  no  essential  effect. 

It  is  concluded  that,  on  peaty  soil,  phosphoric  acid  is  at  least  as  im- 
portant as  potash  in  increasing  the  growth  of  the  Leguminosce,  and 
that  it  must  be  of  still  greater  importance  in  the  case  of  ordinary  mineral 
soils.  The  Rothamsted  experiments,  which  Maercker  quotes  {loc.  cit.) 
as  supporting  his  view,  do  not  include  plots  manured  exclusively  with 
potash.  N.  H.  J.  M. 

Note. — Although  there  is  no  exclusively  potash  plot  in  the  grass 
experiments  at  Bothamsted,  the  results  of  botanical  separations  of  the 
herbage  of  plots  receiving  mineral  manures,  including  and  excluding 
potash,  show  conclusively  that  it  is  the  potash  and  not  the  phosphoric 
acid  to  which  increased  growth  of  the  Leguminosce  must  be  attributed. 
The  following  is  a  summary  of  results  obtained  in  1877  from  a  few 
plots  : — Plot  3  (unmanured  since  1856),  plot  7  (complete  minerals  since 

31—2 


428.  ABSTRACTS   OF   CHEMICAL   PAPERS. 

1856),  plot  8  (complete  minerals  1856 — 1861,  but  without  potash  since)> 
and  plot  41  (superphosphate  1859  and  since). 

Plots.  Plot?.         Plots.         Plot  41. 

Graminese  , 71-75         74-38    .     8M9         7178 

Leguminosa}  8-54         13-71  4-01  5-53 

MiscellaDeous    20-31         11-91  14-80         22-69 

N.  H.  J.  M. 

Relative  Manurial  Value  and  the  Preservation  of  the  Nitro- 
gen of  Stable  Manure.  By  Julius  H.  Aeby,  R.  Dorsch,  Fr.  Matz 
and  Paul  Wagner  {Landw.  Versuchs.-Stat.,  1897,  48,  247—360).— 
A  large  number  of  vegetation  and  other  experiments  are  described 
from  which  the  following  conclusions  are  drawn.  The  nitrogen  of 
stable  manure  is  utilised  to  a  considerably  less  extent  than  that  of 
ammonia  and  nitrates,  and  to  a  less  extent  than  that  of  green  manure. 
Whilst  the  nitrogen  of  faeces  and  litter  acts  very  slowly,  the  nitrogen 
of  urine  is  very  rapidly  converted  into  ammonia,  especially  in  presence 
of  fa3ces,  and  the  straw  of  cereals.  The  abundant  application  of  fresh 
faeces  immediately  before  sowing  quickly  growing  plants,  may  give  rise 
to  diminished  production  owing  to  the  liberation  of  free  nitrogen  which 
would  otherwise  be  available  to  the  plant.  Destruction  of  nitrates  is 
brought  about  by  stable  manure,  as  well  as  by  fresh  faeces,  and  even, 
although  extremely  slowly,  by  garden  soil,  by  arable  soil  containing 
humus,  and  by  the  straw  of  cereals.  The  decomposition  of  nitrates  by 
faeces  is  increased  by  addition  of  straw. 

For  every  100  parts  of  nitrogen  in  faeces  and  litter,  stable  manure 
receives  not  less  than  100  parts  of  urine-nitrogen;  in  practice,  how- 
ever, stable  manure  does  not  usually  contain  more  than  25  to  35,  fre- 
quently only  10,  parts  of  the  urine-nitrogen  for  every  100  parts  of 
fieces-  and  litter-nitrogen.  This  is  owing  to  the  separation  of  liquid 
manure,  to  loss  as  ammonia,  and  to  elimination  of  free  nitrogen. 

Formation  of  ammonia  in  mixtures  of  faeces  and  straw  is  so  slow 
that  it  need  not  be  taken  into  account.  When  such  mixtures  are  kept 
in  layers  of  80  to  100  cm.  high,  only  slight  changes  take  place  during 
12  months  when  it  is  trodden  down.  If  turned  over  so  as  to  admit 
air,  decomposition  takes  place  which  may  result  in  a  loss  of  50  per  cent, 
of  the  organic  mattei\  The  usual  preservatives  (gypsum,  superphos- 
phate and  kainite)  mixed  with  the  manure  in  the  usual  quantities  have 
no  effect  on  the  process  of  humification. 

As  humification  proceeds,  the  power  of  destroying  nitrates 
diminishes,  and  it  is  probable  that  the  better  results  obtained  with 
rotten  manure  as  compared  with  fresh  manure  is  essentially  connected 
with  the  diminished  power  of  decomposing  nitrates. 

Carbon  bisulphide  applied  to  stable  manure  renders  it  unable  to 
destroy  nitrates,  but  the  process  is  practically  useless  owing  to  the 
amount  of  bisulphide  required  and  the  length  of  time  necessary  for  its 
action.  Sulphuric  acid  and  copper  sulphate  both  act  vigorously  on  the 
micro-organisms  of  stable  manure,  but  it  remains  to  be  seen  whether 
their  use  is  practicable.  N.  H.  J.  M. 

Decompositions  during  the  Putrefaction  of  Nitrogenous 
Organic  Matter.     By  F.   W.  Theodor  C.  Pfeifjter,  E.  Franke,  C* 
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GoTZE  and  H.  Thurmann  {Landw.  Versuchs.-Stat.,  1897,48,  189 — 245). 
— In  the  first  series  of  experiments,  the  loss  of  nitrogen  in  cow's  excre- 
ment (mixed  with  peat),  both  alone,  and  after  admixture  of  gypsum,  and 
of  gypsum  with  superphosphate,  respectively,  was  determined  under  the 
following  conditions.  (1)  The  manures  were  kept  in  two  sets  of  flasks 
through  both  of  which  air  was  passed  twice  a  week  for  five  months, 
and  through  one  of  which  air  was  passed  continuously  for  five  months 
longer.  (2)  The  manures  were  kept  in  zinc  boxes,  («)  in  a  compressed 
and  (h)  in  a  loose  state,  for  five  months. 

The  next  series  of  experiments  were  made  to  ascertain  the  effect 
of  sulphuric  acid  (0"3  to  1  per  cent.),  superphosphate,  potassium 
fluoride,  and  calcium  hypochlorite  respectively  on  the  ammoniacal  fer- 
mentation in  solutions  of  urea,  and  of  urea  mixed  with  peat  litter  and 
liquid  manure.  The  mixtures  were  kept  for  five  months  in  bottles 
through  which  air  was  drawn  continuously. 

A  third  set  of  experiments  was  made  to  study  the  effect  of  lime  and 
calcium  carbonate  on  denitrification.  Fresh  horse-dung  (100  grams), 
both  alone  and  after  addition  of  (1)  lime  (1  and  3  grams),  (2)  calcium 
carbonate  (1  and  3  grams)  respectively  with  a  mixture  of  butyric, 
capric,  and  caproic  acids  (0*5  gram),  and  (3)  sulphuric  acid  (0*5  gram), 
was  kept  for  some  weeks  with  0*25  per  cent,  nitrate  solution  (1500  c.c.) 
in  loosely  stoppered  bottles  at  the  ordinary  temperature,  and  the 
amount  of  nitrate  determined  from  time  to  time. 

In  a  fourth  series,  the  amount  of  ammonia  formed  at  the  ordinary 
temperature,  and  at  30 — 32°,  in  peat  saturated  with  urine  and  liquid 
manure,  without  further  addition,  and  with  addition  of  superphosphate, 
lime,  calcium  carbonate,  and  butyric  acid,  tfec,  respectively  was  deter- 
mined. The  manures  were  kept  in  bottles  through  which  air  was 
drawn  continuously.  The  ammonia  determinations  were  made  at 
intervals  of  from  two  weeks  to  two  months  during  the  six  months  which 
the  experiments  lasted. 

A  series  of  pot  experiments  was  made  in  which  oats  were  grown  in 
sandy  soil  (N  =  0*062  per  cent.),  manured  with  potassium  nitrate  alone, 
with  horse-,  sheep-  and  cow-dung  respectively,  both  alone  and  with 
addition  of  (1)  potassium  nitrate,  (2)  potassium  nitrate  and  lime,  (3) 
potassium  nitrate  and  marl.  The  total  produce  and  nitrogen  in  the 
produce  were  determined. 

The  following  conclusions  are  drawn  from  the  results  of  the  various 
experiments : 

Loss  of  nitrogen  did  not  occur  to  any  great  extent  when  air  has 
only  limited  access  to  the  decomposing  substance,  but  with  increased 
and  prolonged  aeration  as  much  as  42*6  per  cent,  of  the  total  nitrogen 
was  lost. 

The  effect  of  preservatives  was  uncertain.  When  used  under  con- 
ditions of  vigorous  aeration,  the  loss  of  nitrogen,  although  lessened,  was 
nevertheless  greater  than  the  loss  without  preservatives  and  with  less 
aeration.  The  mechanical  treatment  of  manure  is  therefore  of  far 
greater  importance  than  the  use  of  chemical  preservatives.  In  most 
of  the  experiments,  the  nitrogen  lost  was  in  the  free  state.  Losses  of 
ammonia  were  relatively  slight. 

The  presence  of  lime  (2  per  cent.)  prevented  the  denitrifying  action 
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of  fresh  horse-dung  on  nitrate  solution,  whilst  calcium  carbonate  (3 
per  cent.),  and  sulphuric  acid  (05  per  cent.)  had  no  effect.  In  vege- 
tation experiments,  3  per  cent,  of  lime,  or  5  per  cent,  of  marl,  sufficed 
to  limit  the  denitrifying  action  of  cow-dung. 

Oxidation  of  ammonia  was  only  hindered  by  addition  of  sufficient 
superphosphate  to  completely  combine  with  it.  This  result  is,  however, 
not  opposed  to  the  observed  favourable  effect  of  the  addition  of  small 
quantities  of  superphosphate  to  manure,  since  in  practice  the  oxidation 
of  ammonia  would  be  much  less  vigorous  than  in  these  experiments. 

Addition  of  lime  or  calcium  carbonate  to  decomposing  manure  at  the 
ordinary  temperature  almost  completely  stopped  the  liberation  of  free 
nitrogen,  and  this  gain  exceeded  the  increased  loss  of  ammonia.  It  is 
probable  that  loss  of  free  nitrogen  in  stable  manure  might  be  diminished 
by  layers  of  lime  or  marl,  whilst  loss  through  evolution  of  ammonia 
might  possibly  be  to  some  extent  hindered  by  covering  the  manure 
heap  with  soil. 

Ammoniacal  fermentation  was  rather  increased  than  diminished  by 
addition  of  large  amounts  of  lime  or  superphosphate,  and  was  only 
slightly  hindered  by  1  per  cent,  of  sulphuric  acid.  N.  H.  J.  M. 
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Detection  of  Halogens  in  Organic  Compounds.  By  J.  H. 
Kastle  and  W.  A.  Beatty  {Amer.  Chem.  J.,  1897,  19,  412—414).— 
About  0-1  gram  of  the  substance  to  be  examined  is  heated  in  a  test- 
tube  with  about  0*5  gram  of  a  mixture  of  silver  and  copper  nitrates 
and  a  few  drops  of  water  until  the  nitrates  are  completely  decomposed, 
the  temperature  not  being  allowed  to  rise  above  a  dull  red  heat.  Dilute 
sulphuric  acid  is  added  to  the  residue,  and  then  zinc ;  after  5 — 10 
minutes,  the  liquid  is  filtered,  and  tested  with  silver  nitrate  and  nitric 
acid  for  the  presence  of  halogens.  If  a  volatile  substance  has  to  be 
examined,  the  tube  employed  is  6  x  ^  inches  long,  closed  at  one  end, 
and  divided  into  three  roughly  equal  parts  by  two  bends  at  right  angles. 
About  0-25  gram  of  the  substance  is  introduced  into  the  closed  end, 
and  the  tube  is  clamped  with  the  limb  next  the  open  end  pointing 
slightly  upwards  ;  about  0*5  gram  of  the  dry,  mixed  nitrates  is  then 
introduced  into  the  bend  at  the  end  of  this  limb,  and  the  substance 
and  nitrates  are  heated  alternately  (the  former  very  gently)  until  all 
the  substance  has  volatilised,  and  all  the  nitrates  are  decomposed  ;  the 
residue  is  then  examined  as  before.  C.  F.  B. 

Estimation  of  Oxygen  dissolved  in  Sea  Water.  By  Albert 
L^VY  and  Felix  Marboutin  {Comjyt.  rend.,  1897,  124,  959 — 961). — 
One  of  the  authors  described  some  time  ago  a  method  of  estimating 
oxygen  in  natural  waters  by  allowing  it  to  oxidise  a  standard  ferrous 
solution,  the  excess  of  ferrous  salt  being  afterwards  determined  by 
means  of  permanganate  solution.     With  spring  or  river  water,  the 
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results  are  identical  with  those  obtained  by  extracting  the  gas  as 
such,  and  they  are  the  same  whether  permanganate  or  dichromate 
solution  is  used  for  the  final  titration.  With  sea-water,  however,  it  is 
difficult  to  obtain  accurate  results  with  permanganate  owing  to  the 
liberation  of  chlorine,  but  dichromate  gives  results  identical  with  those 
obtained  by  the  pump.  Magnesium  compounds  do  not  interfere  if  the 
precipitate  and  liquid  are  thoroughly  mixed.  0.  H.  B. 

Estimation  of  Sulphur  in  Cast-iron.  By  Francis  C.  Phillips 
(J.  Amer.  Gliem.  Soc,  1896,  18,  1079— 1086.)— About  1-5  gram  of 
of  the  finely  powdered  and  sifted  metal  is  mixed  with  8  grams  of  a 
mixture  of  45  parts  each  of  sodium  dioxide  and  sodium  nitrate,  to- 
gether with  10  parts  of  sodium  carbonate  ;  or  4  grams  each  of  sodium 
nitrate  and  carbonate  may  be  employed.  On  heating,  a  somewhat 
violent  action  occurs,  and  after  20  minutes  the  contents  are  fully 
oxidised.  After  cooling,  the  mass  is  softened  in  water,  the  solution 
decanted,  and  the  residue  ground,  while  wet,  in  a  mortar.  The  solution 
and  residue  are  then  digested  in  a  beaker  on  the  water  bath  for  1  hour, 
after  adding  2  c.c.  of  strong  bromine  water.  The  filtrate  is  acidified 
with  hydrochloric  acid,  any  silica  is  removed  by  evaporating  to  dry- 
ness, and  the  sulphuric  acid  is  finally  determined  in  the  usual  manner. 

When  testing  ferromanganese,  it  is  better  to  use  a  mixture  of  equal 
parts  of  sodium  nitrate,  and  carbonate,  omitting  the  sodium  peroxide ; 
under  these  circumstances,  sodium  manganate  is  not  formed.  Some  grey 
irons  cannot  be  crushed  or  ground  ;  to  these,  the  method  is  not  applic- 
able, but  in  their  case  the  evolution  method  answers  all  requirements. 

L.   DE  K. 

Optical  Method  for  the  Estimation  of  Sulphuric  Acid.  By 
Aqlot  (Bull.  Soc.  Chim.,  1897,  [iii],  15,  855— 862).— This  method 
depends  on  the  opacity  produced  by  the  addition  of  barium  chloride  to 
a  solution  of  sulphuric  acid,  as  measured  by  means  of  an  apparatus 
described  by  the  author  in  another  paper.  Accurate  results  can  only 
be  obtained  in  alcoholic  solution,  impurities  vitiate  the  results. 

M.  W.  T. 

Modification  of  the  Gunning  Method  for  Nitrates.  By  John 
Fields  {J.  Amer.  Chem.  Soc,  1896,  18,  1102— 1104).— From  0-7  to 
3*5  grams  of  the  sample  is  introduced  into  a  250 — 500  c.c.  digestion 
flask,  and  30  c.c.  of  sulphuric  acid  containing  1  gram  of  salicylic  acid 
is  added,  and  the  whole  gently  heated  to  dissolve  the  nitrates ;  6 — 7 
grams  of  potassium  sulphide  is  then  added  in  small  portions,  the  flask 
being  .well  shaken  after  each  addition.  The  heat  is  now  rapidly  in- 
creased until  the  mixture  boils,  and  after  the  end  of  an  hour  the  liquid 
is  allowed  to  cool ;  it  is  then  diluted,  rendered  alkaline-,  and  the 
ammonia  distilled  off  in  the  usual  manner. 

The  chief  advantage  of  the  modification  appears  to  be  the  short 
time  of  boiling  and  the  obviation  of  frothing.  L.  de  K. 

Quantitative  Separation  of  Arsenic  and  Antimony.  By 
Oscar  Piloty  and  Alfred  Stock  {Ber.,  1897,  30,  1649— 1655).— The 
substance  is  placed  in  a  round-bottomed  flask  of  about  300  c.c.  capacity. 
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and  is  then  dissolved  in  100  c.c.  of  concentrated  hydrochloric  acid, 
the  flask  is  fitted  up  as  if  for  steam  distillation,  except  that  the  longer 
tube  is  provided  with  a  T-piece  at  its  upper  extremity  to  allow  of  the 
introduction  of  both  hydrogen  chloride  and  hydrogen  sulphide  gases, 
and  that  the  shorter  tube  is  bent  and  passes  into  a  receiver  of  about 
600  c.c.  capacity  surrounded  with  ice.  The  contents  of  the  round 
flask  are  heated  to  boiling,  and  a  rapid  stream  of  hydrogen  chloride  is 
passed  through.  When  the  whole  apparatus  has  become  filled  with 
steam,  the  hydrogen  sulphide  is  admitted  at  the  rate  of  about  two 
small  bubbles  per  second.  The  distillation  is  continued  until  only  a 
few  c.c.  of  liquid  remain  in  the  flask,  an  operation  which  requires  ^ — J 
of  an  hour.  All  the  arsenic  is  found  in  the  receiver  in  the  form  of 
the  trisulphide,  mixed  with  free  sulphur ;  it  is  collected,  dissolved 
in  as  little  dilute  potash  as  possible,  and  then  oxidised  with  bromine 
water,  a  slight  excess  of  hydrochloric  acid  is  added,  and  the  contents 
of  the  flask  briskly  boiled  until  all  traces  of  free  bromine  have  dis- 
appeared. The  clear  hydrochloric  acid  solution  is  then  heated  at  70° 
for  3  hours  while  a  stream  of  hydrogen  sulphide  is  passed  through, 
the  gas  is  also  kept  passing  through  as  the  solutions  cools,  and  the 
saturated  solution  is  then  put  aside  for  12  hours,  when  the  arsenic 
pentasulphide  may  be  collected  on  to  a  Gooch  crucible,  washed  with 
water,  absolute  alcohol,  pure  carbon  bisulphide,  alcohol,  and  dry  ether, 
then  dried  at  105°  and  weighed.  The  antimony  may  be  estimated  in 
the  clear  solution  left  in  the  round- bottomed  flask  by  precipitating  as 
sulphide,  and  treating  in  exactly  the  same  way  as  the  arsenic  penta- 
sulphide. The  results  are  correct,  and  the  complete  operation  occupies 
but  9  hours.  It  presents  several  advantages  over  E.  Fischer's  method 
(Amudeji,  1881,  208,  186),  or  the  various  modifications  suggested  by 
Huf Schmidt,  or  by  Classen  and  Ludwig  (Abstr.,  1885,  932).  It  is 
also  much  quicker  than  the  method  suggested  by  Friedheim  and 
Michaelis  (Abstr.,  1895,  ii,  415).  J.  J.  S. 

Estimation  of  Carbon  in  Pig  Iron.  By  Bertrand  S.  Summers 
(J.  Amer.  Chem.  Soc,  1896,  18,  1087— 1091).— The  old  oxygen  com- 
bustion process  has  never  been  excelled  as  regards  accuracy,  but  with 
refractory  residues  the  time  required  for  a  combustion  may  be  about 
3  hours,  which  renders  the  process  unsuitable  to  works  chemists. 

The  author  has  substituted  a  platinum  tube  for  the  usual  porcelain 
or  glass  tube,  and  uses  a  specially  constructed  purifying  and  absorption 
apparatus,  for  details  of  which  the  original  paper  should  be  consulted. 
The  chief  characteristic  is  that  rubber  connections  are  avoided,  the  only 
rubber  in  use  being  at  the  ends  of  the  combustion  tube. 

An  analysis  may  be  completed  in  something  like  20  minutes. 

L.  DE  K. 

Simplification  of  Organic  Elementary  Analysis.  By  Maxi- 
MiLiANO  Dennstedt  {Bev.,  1897,  30,  1590— 1597).— The  author's 
method  of  analysis  admits  of  the  simultaneous  determination  of  carbon, 
hydrogen,  sulphur,  and  halogen.  The  combustion  tube  is  83  cm.  in 
length,  and  rests  in  an  iron  trough  which  is  heated  by  Teclu  burners, 
the  usual  form  of  combustion  furnace  being  discarded.  A  layer  of 
platinum  black,  6 — 8  cm.  long,  occupies  the  middle  of  the  tube,  the 
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organic  compound  being  weighed  in  a  platinum  or  porcelain  boat 
placed  at  a  convenient  distance  from  the  metal ;  the  usual  form  of 
apparatus  for  absorbing  carbonic  anhydride  and  water  is  attached  to 
the  end  of  the  tube,  and  the  combustion  is  carried  out  from  the  begin- 
ning in  an  atmosphere  of  oxygen.  Supposing  the  substance  to  contain 
carbon,  hydrogen,  nitrogen,  sulphur,  and  halogen,  there  are  inserted 
between  the  platinum  black  and  absorption  apparatus  four  weighed 
boats,  two  of  silver  foil  containing  molecular  silver,  the  others  being  of 
porcelain,  and  filled  with  lead  peroxide.  Then  the  increase  in  the 
weight  of  the  silver  boats  is  regarded  as  halogen  and  SO^,  whilst  the 
lead  peroxide  boats  take  up  NO^  and  SO^ ;  the  lead  peroxide  must  then 
be  extracted  with  33  per  cent,  alcohol  to  remove  lead  nitrate,  the 
quantity  of  which  is  thereby  determined.  From  these  data  the  per- 
centage of  carbon,  hydrogen,  sulphur,  and  halogen  may  be  calculated. 

M.  0.  F. 

Perrocyanides  of  Zinc  and  Manganese.  By  Edmund  II. 
Miller  {J.  Amer.  Chem.  Soc.y  1896,  18,  1100 — 1102). — A  preliminary 
note  regarding  the  composition  of  metallic  ferrocyanides.  The  author 
is  of  opinion  that  when  titrating  a  zinc  solution  by  means  of  potassium 
ferrocyanide,  the  precipitate  does  not  consist  of  pure  zinc  ferrocyanide, 
but  that  it  invariably  contains  potassium. 

The  pure  compound  can  only  be  obtained  by  the  direct  action  of 
hydrogen  ferrocyanide  on  zinc  oxide;  the  same  is  the  case  with 
manganese. 

The  author  recommends  a  hydrochloric  acid  solution  of  platinic 
chloride  as  a  very  satisfactory  indicator  during  the  titration.  It  is 
used  in  the  same  way  as  uranium  acetate,  in  a  hot  solution.  The  end 
reaction  is  a  bright  emerald-green  which  takes  a  few  seconds  to 
develop.  L.  de  K. 

Estimation  of  Mercury.  By  Georges  Deniges.  {Bull.  Soc. 
Chim.,  1897,  [iii],  15,  862 — 871). — To  a  solution  containing  any 
mercuric  salt,  a  known  quantity  of  potassium  cyanide  is  added.  After 
addition  of  ammonia  and  some  potassium  iodide,  the  mixture  is  titrated 
with  decinormal  silver  nitrate  solution,  the  appearance  of  silver  iodide 
indicating  the  end  of  the  reaction.  The  quantity  of  mercuric  salt  can 
be  calculated  from  the  equation  :  2mKCN  -{-  mUgX."  4-  (/i  —  ?«)  AgNO.^  = 
7MHg(CN)o  +  K^X"  +  7i~-  mAgCN,KCN  +  {n  -  7>i)KN03.  The  reaction, 
as  might  be  expected,  is  not  quite  complete,  and  consequently  a  cor- 
rection must  be  applied  to  the  results.  M.  W.  T. 

Microchemical  Reaction  for  Didymium.  By  Federico  Chaves 
Y  Perez  del  Pulgar  and  Federico  Relimpio  y  Ortega  (Anal.  Soc. 
Esjmn.  Hist.  Nat.,  1895,  24,  Actas  75—77). — The  crystals  obtained 
with  potassium  ferrocyanide  in  the  method  described  by  Behrens  are 
figured  and  described  ;  they  consist  of  a  hexagonal  prism  and  basal 
plane  with  rounded  faces,  and  are  sometimes  twinoed.  The  optical 
characters  conform  with  the  hexagonal  symmetry,  and  the  birefrin- 
gence is  strong.  L.  J.  S. 

Separation  of  Manganese  from  Tungstio  Acid ;  Estimation 
of  Molybdenum.     By  Wauter  T.  Taggart  and  Edgar  F.  Smith  (/. 
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Amer.  Chem.  Soc,  3  896,  18,  1053— 1054).— The  authors  state  that 
manganese  chloride  cannot  be  separated  from  sodium  tungstate  by- 
means  of  yellow  ammonium  sulphide  in  the  presence  of  ammonium 
chloride ;  no  better  results  were  obtained  by  using  a  solution  of  potas- 
sium carbonate.  It  is,  however,  probable  that  fusion  with  an  alkali 
carbonate  might  be  successful. 

In  the  course  of  an  analysis,  molybdenum  is  often  obtained  as  sul- 
phide, which  it  is  difficult  to  convert  into  a  weighable  form.  The 
authors  find  that  the  dry  sulphide,  when  ignited  with  anhydrous 
oxalic  acid,  rapidly  burns  to  the  pure  tri oxide.  L.  de  K. 

Separation  of  Vanadium  from  Arsenic.  By  Charles  Field 
and  Edgar  E.  Smith  {J.  Amer.  Chem.  Soc,  1896,  18,  1051—1052).— 
The  authors  have  found  that  arsenic  may  be  completely  separated 
from  vanadium  by  heating  the  mixed  sulphides  in  a  current  of  hydrogen 
chloride  at  a  temperature  not  exceeding  250°. 

The  arsenic  is  completely  volatilised,  whilst  the  vanadium  is  left 
behind  in  the  boat.  The  method,  in  addition  to  being  satisfactory 
from  an  analytical  point  of  view,  certainly  forms  a  very  excellent 
means  of  freeing  vanadium  from  arsenic.  L.  de  K. 

Metal  Separations  by  means  of  Gaseous  Hydrogen  Chloride. 
By  J.  Bird  Moyer  (/.  Amer.  Chem.  ^'oc,  1896,  18,  1029—1044).— 
The  author  calls  attention  to  the  use  of  gaseous  hydrogen  chloride 
in  analysis.  The  most  convenient  way  of  preparing  it  is  to  drop  sul- 
phuric acid  from  a  tap  funnel  into  strong  hydrochloric  acid  contained 
in  a  3-litre  flask.  The  gas  is  then  dried  by  passing  it  through  two 
wash  bottles  containing  sulphuric  acid,  and  finally  through  a  calcium 
chloride  tower.  The  substance  to  be  acted  on  is  weighed  out  in  a 
porcelain  boat,  and  the  latter  is  placed  in  a  combustion  tube  made  of 
hard  glass. 

The  oxides  of  antimony,  bismuth,  and  arsenic  are  completely  vola- 
tilised as  chlorides  at  a  temperature  varying  from  130°  to  180°,  whilst 
those  of  lead,  copper,  cadmium,  zinc,  silver,  nickel,  and  copper  are  not 
volatilised  at  that  temperature,  so  that  their  chlorides  remain  in  the 
boat  and  may  be  weighed.  Copper  oxide  is,  however,  but  superficially 
acted  on,  and,  if  it  is  mixed  with  bismuth  oxide,  it  should  be  dissolved 
in  a  little  hydrochloric  acid  before  heating  it  in  the  current  of  hydro- 
gen chloride  to  volatilise  the  bismuth. 

The  process  is,  therefore,  a  very  convenient  one  for  the  separation 
of  antimony,  arsenic,  or  bismuth  from  any  of  the  others.  "When  iron 
is  present  it  cannot  be  employed,  as  it  is  very  difficult  to  prevent  the 
volatilisation  of  a  little  ferric  chloride.  The  only  drawback  seems  to 
be  the  very  long  time  (average  7  hours)  necessary  to  expel  the  volatile 
chlorides.  L.  de  K. 

Solubility  of  Bismuth  Sulphide  in  Alkali  Sulphides.  By 
George  C.  Stone  {J.  Amer.  Chem.  Soc,  1896,  18,  1091).— Stillman 
(this  vol.,  ii,  127)  has  proved  that  when  a  solution  of  a  bismuth  salt  is 
neutralised  with  aqueous  soda  and  then  heated  with  excess  of  sodium 
sulphide,  a  considerable  amount  of  bismuth  sulphide  dissolves  in  that 
reagent. 
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The  author  confirms  this  statement,  but  he  also  finds  that  bismuth 
sulphide  precipitated  from  an  acid  solution  by  means  of  hydrogen  sul- 
phide is  not  soluble  when  heated  with  excess  of  an  alkali  sulphide. 

L.  DE   K. 

Separation  of  Bismuth  from  Lead.  By  Arthur  L.  Benkert 
and  Edgar  F.  Smith  {J.  Amer.  Chem.  Soc,  1896,  18,  1055—1056). 
— The  authors  state  that  bismuth  may  be  completely  separated  from 
lead  by  boiling  the  nearly  neutralised  solution  with  excess  of  a  solution 
of  sodium  formate  containing  a  little  formic  acid.  The  precipitate 
contains  a  little  lead  from  which  it  may  be  completely  freed  by  redis- 
solving  in  nitric  acid  and  precipitating  a  second  time.  The  basic  bis- 
muth formate  thus  obtained  is  then  dissolved  in  dilute  nitric  acid,  and 
precipitated  as  usual  with  ammonium  carbonate.  L.  de  K. 

Quantitative  Testing  of  Ethereal  Oils.  By  Sciiimmel  and  Co. 
{Chem.  (7e?i^r.,1896,ii,977— 978;  from  Schimmel and  Co.'s ^eWc/i«,  1896, 
October.  Compare  Abstr,,  1895,  ii,  333 — 540). — Bergamot  oil  has  a  sp. 
gr.  =  0-882— 0-886  at  15°,  and  a  rotatory  power  =  +8°  to  +20°  at 
15 — 20°  (100  mm.  tube).  The  specific  gravity  is  reduced  by  adulteration 
with  turpentine  oil,  citron  oil,  orange  oil,  alcohol,  and  distilled  bergamot 
oil,  whilst  fatty  oils,  cedar- wood  oil  and  gurjun  balsam  oil  increase  it. 
The  pure  oil  dissolves  in  half  a  part  or  more  of  90  per  cent,  alcohol, 
but  80  per  cent,  alcohol  does  not  form  a  clear  solution  with  all  oils, 
probably  owing  to  the  presence  of  wax-like  substances  introduced  into 
the  oil  by  pressing  the  rind.  The  residue  after  evaporation  amounts 
to  5 — 6  per  cent.,  and  consists  mostly  of  bergaptene  ;  more  than  6  per 
cent,  residue  indicates  the  presence  of  fatty  oil.  The  essential  con- 
stituent of  the  oil  is  linalylic  acetate,  Cj^Hj^OAc,  which  amounts 
to  30 — 40  per  cent.  This  is  determined  by  boiling  2  grams  of  oil  with 
10  c.c.  of  semi-normal  alcoholic  potassium  hydroxide  solution  for  half 
an  hour  and  determining  the  excess  of  alkali  in  the  cold  solution  after 
addition  of  water  by  means  of  semi-normal  sulphuric  acid,  using 
phenolphthalein  as  indicator.  The  percentage  of  acetate  x  is  formed 
from  the  formula  x  =  o^^^^ ,  where  y  is  the  number  of  c.c.  of  alkali  used 
and  (J  the  weight  of  oil  taken. 

Oil  of  lemon  has  a  sp.  gr.  =  0-858— 0-861  at  15°,  and  the  rotatory 
power  at  20°=  -1-59°  to  +67°,  usually  only  64°  (the  difference  in  the 
angle  of  rotation  at  temperatures  from  10—20°,  for  1°=  -9',  from 
20 — 30°=  -8*2°).  Adulteration  with  turpentine  oil  alone  is  easily 
detected  by  the  decreased  rotation.  The  presence  of  orange  oil  with 
turpentine  oil  may  be  proved  by  slow  distillation,  when  the  first  distil- 
late which  contains  the  pinene  of  boiling  point  lower  than  that  of 
limonene,  possesses  a  considerably  lower  rotatory  power  than  that  of 
the  original  oil. 

Orange  oil  has  a  sp.  gr.  =  0*848 — 0-852  at  15°,  and  a  rotatory  power 
at  20°  =  +96°  to  +98°  (100  mm.  tube).  All  adulterants,  such  as 
turpentine  oil,  alcohol,  and  oil  of  lemon,  cause  a  considerable  reduction  of 
rotatory  power.  Turpentine  oil  may  be  recognised  by  the  same  method 
as  that  used  in  the  case  of  oil  of  lemon. 

Lavender  oil  has  a  sp.  gr.  =  0*883 — 0'895  at  15°,  and  the  rotatory 
power  at  20°  =  -4°  to  -8°  (100  mm.  tube).     The  pure  oil  forms  a 
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clear  solution  in  three  times  its  volume  and  more  of  70  per  cent, 
alcohol.  Linalylic  acetate  with  some  geranylic  acetate  is  the  main 
constituent  of  the  oil.  The  former  is  determined  as  in  the  case  of 
bergamot  oil,  and  should  amount  at  least  to  30  per  cent.  ;  very  good 
oils  contain  40  per  cent,  and  more. 

In  oil  of  clov^es,  methylic  alcohol  and  furfuraldehyde  have  been  de- 
tected; the  latter  is  perhaps  the  cause  of  the  darkening  of  various 
ethereal  oils. 

In  American  peppermint  oil,  amylic  alcohol  and  small  quantities  of 
sulphur  compounds,  probably  for  the  most  part  dimethylic  sulphide, 
were  detected. 

Oil  of  rue  has  a  sp.  gr.  =0-833 — 0*840,  and  a  rotatory  power 
=  +0°  13'  to  +2°  10'  (100  mm.  tube).  The  pure  oil  forms  a  clear 
solution  in  70  per  cent,  alcohol,  and  solidifies  at  8 — 10°  inconsequence 
of  the  separation  of  its  main  constituent,  methyl  nonyl  ketone. 

French  or  Italian  oil  of  rosemary  has  a  sp.  gr.  of  more  than  0*900, 
and  a  slight  dextrorotatory  power.  The  pure  oil  forms  a  clear  solu- 
tion in  half  a  part  and  more  of  90  per  cent,  alcohol,  as  also  in  10  parts 
of  80  per  cent,  alcohol.  E.  W.  W. 

Chemico-legal  Detection  of  Alkaloids  and  Narcotic  Sub- 
stances. By  Albert  Hilger  and  K.  Jansen  {Zeit.  anal.  Ghem.j 
1897,  36,  344 — 346;  from  Forschungsher.  iiher  Lehensmittel,  1,  14,  30).— 
The  authors  have  applied  the  method  of  Kiister  {Zeit.  anal.  Chem.,  29, 
118)  to  the  separation  of  the  above  substances.  The  method  consists 
in  treating  the  material  to  be  examined  with  alcoholic  tartaric  acid, 
evaporating  the  filtered  extract  with  plaster  of  Paris,  and  extracting 
the  powdered  mass,  first  in  an  acid  condition,  and  then  after  making 
alkaline,  with  ether  and  with  chloroform  in  a  Soxhlet  extractor. 

Strychnine  is  not  extracted  by  ether,  whether  acid  or  alkaline. 
Chloroform  extracts  notable  proportions  from  the  acid  mass,  but  the 
greater  part  after  rendering  alkaline.  When  strychnine  or  brucine 
has  been  mixed  with  decomposed  animal  matter,  the  ethereal  extracts 
contain  only  ptomaines.  When  potato  or  beer  is  present,  the  ethereal 
extract  from  the  acid  mass  will  contain  solanidine  or  hop-resin,  the 
alkaline  ether  extract,  and  the  chloroform  extracts  contain  the 
alkaloids. 

From  animal  and  vegetable  matters  mixed  with  atropine,  the  acid 
ether  extracts  only  traces  of  the  alkaloid  ;  the  acid  chloroform  extracts 
the  bulk  of  the  atropine.     The  alkaline  extracts  contain  only  traces. 

Veratrine  is  extracted  by  both  solvents,  from  both  acid  and  alkaline 
masses,  but  chloroform  is  the  better  solvent. 

Colchicine  and  digitalin  are  best  extracted  by  chloroform  after 
making  alkaline,  although  traces  are  extracted  in  the  other  three  cases. 

Morphine  is  not  extracted  by  either  solvent  from  an  acid  mass,  but 
both  solvents,  as  well  as  amylic  alcohol,  remove  it  from  the  alkaline 
mass. 

The  extracts  containing  the  alkaloids  are  as  a  rule  colourless. 

M.  J.  S. 
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Cheraical  Action  of  Light.  By  John  Gibson  {Zeit,  physikal. 
{Jhem.,  1897,  23,  349 — 354). — The  author  contends  that  in  all  cases 
the  chemical  action  of  light  is  such  that  the  new  products  have  a 
higher  conductivity  than  the  original.  Thus  the  effects  on  selenium, 
sulphur,  phosphorus,  and  mercuric  sulphide  are  all  of  this  nature.  By 
the  combination  of  hydrogen  and  chlorine,  and  the  decomposition  of 
silver  and  mercury  salts,  the  resulting  products  have  increased  con- 
ductivity. Under  the  influence  of  light,  lead  oxide  changes  to  the 
peroxide,  and  manganous  hydrate  oxidises,  in  each  case  with  increase 
of  conductivity.  The  action  on  solutions  of  chlorine,  potassium  iodide, 
and  bromine  is  of  the  same  nature,  but  an  apparent  exception  is 
found  in  the  case  of  nitric  acid,  which  is  decomposed  by  light.  This 
is,  however,  not  an  exception,  as  the  conductivity  of  nitric  acid  solu- 
tions increases  up  to  32  per  cent.,  when  the  maximum  is  reached, 
whilst  the  decomposition  by  light  ceases  when  the  concentration  has 
fallen  to  47  per  cent.  Other  examples  are  also  given,  but  the  author 
points  out  that  this  simple  and  general  law  may  be  masked  by 
secondary  reactions  between  the  products  initially  formed. 

L.  M.  J. 

Action  of  Light  on  Gaseous  Mixtures,  "with  Special  Reference 
to  Hydrogen  and  Chlorine.  By  Armand  Gautier  and  H.  Helier 
{Compt.  rend.,  1897,  124,  1128 — 1133).— The  experiments  were  made 
with  pure  hydrogen  prepared  in  the  usual  way,  and  chlorine  prepared 
by  the  action  of  hydrochloric  acid  on  manganese  peroxide  precipitated 
by  dilute  nitric  acid  from  solutions  of  the  (?)  "bichloride."  Whether 
dry  or  moist,  the  two  gases  do  not  combine  in  the  dark,  no  matter 
how  long  they  may  remain  in  contact. 

Direct  experiments  showed  that  practically  no  combination  of  the  two 
gases  takes  place  under  the  influence  of  the  light  of  a  candle  equivalent 
to  0*1  of  a  carcel,  and  placed  at  a  distance  of  1  metre,  and  only  traces 
of  hydrogen  chloride  are  formed  even  after  exposure  to  this  light  for 
several  days,  provided  the  gases  are  pure  and  dry. 

C.  H.  B. 

Isomerism  of  Position  and  Rotatory  Power.  By  Philippe  A. 
GuYE  {Bull  Soc.  Chim.,  1896,  [iii],  15,  1157— 1160).— From  the 
results  of  Frankland  and  Wharton  (Trans.,  1896,  1309  and  1583)  and 
others,  it  appears  that  para-  derivatives  are  more  active  than  meta-, 
a,nd  meta-  more  active  than  ortho-.  This  result  is  in  harmony  with  the 
relative  position  of  the  centre  of  gravity  in  the  several  groups,  but,  as 
the  author  points  out,  the  variation  of  the  product  of  asymmetry 
might  occur  in  such  a  manner  that  the  ortho-compound  would  exhibit 
the  greatest,  and  the  para-compound  the  smallest  activity.  From  the 
relative  position  of  the  centre  of  gravity  in  the  different  groups,  it 
might  be  inferred  that  a  compound  containing  the  phenyl  group  would 
liave  a  greater  or  smaller  rotatory  power  than  a  compound  containing 
•the  tolyl  group.     This  is,  however,  not  always  the  case,  as  the  phenyl 
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derivative  sometimes  occupies  an  intermediate  position  among  the 
three  tolyl  derivatives,  showing  that  the  constitution  as  well  as  the 
mass  of  a  substituting  group  influences  the  rotation.  H.  C. 

Two  Methods  for  the  Measurement  of  the  Dielectric  Con- 
stant and  Electrical  Absorption  with  Rapid  Vibrations.     By 
Tajji^Brhbb  {Zeit.  jjhysikal.  C hem.,  1897,  23,   267 — 325). — The   more 
rapid  vibrations  are  more  convenient  than  the  ordinary  slower  dis- 
charges owing  to  their  applicability  in  the  case  of  conductors.     The 
method  first  described  consists  of  the  determination  of  the  ratio  of  the 
wave-length  in  air  and  in  the  liquid  examined.     An  ordinary  form  of 
Hertzian  oscillator  is  employed,  and  the  position  of  the  nodes  determined 
(1)  when  the  wires  are  in  air,  (2)  when  they  pass  through  a  trough  of 
the  liquid.     For  non-absorbing  liquids,  the  dielectric  constant  is  given 
by   the    square    of  this    ratio,  in    the    case  of  absorbing  liquids  by 
r^(l  —  a^)  where  a  is  the  absorption  coefficient.     For  conductors,  the 
absorption  coefficient  can  be  calculated  from  the  conductivity,  but  in 
the  case  of  liquids    showing    anomalous    absorption,    that   is,    which 
absorb,  but  do  not  conduct,  the  absorption  was  determined  by  the  pre- 
paration of  aqueous  solutions  of  equal  absorbing  power,  as  shown  by 
the  number  of  nodes  observable.     In  the  second  method,  condensers, 
filled  with  (1)  air,  (2)  the  compound  required,  were,  by  means  of  an 
adjustable  length  of  wire,  brought  into  resonance  with  the  oscillator  and 
their  capacities,  and  in  this  way  the  dielectric  constant  was  determined. 
This  method  could  also  be  employed  for  solids,  and  is  well  adapted  for 
finding  the  temperature  coefficient,  and  for  rare  liquids.     The  results 
of  the  author  for  varying  mixtures  of  methylic  alcohol  and  water  give 
a  perfect,  unbroken  line,  and  thus  differ  from  those  obtained  by  Thwing,. 
which  exhibited  many  breaks.     Unbroken  or  regular  curves  in  close 
agreement   with  the  numbers  calculated  by  the  mixture  rule  were 
obtained  also  for  propionic  acid  and  water,  acetone  and  benzene,  and 
acetone  and  water.       A    large  number   of   liquids   and    solids    were 
examined,  and  tables  are  given,  but  the  results  are  frequently  not  in 
accord  with  those  of  other  observers.     This,  however,  is  in  many  cases 
probably  due  to  the  difference  in  the  wave-length,  as  experiments 
with  acetaldehyde,  benzaldehyde,  acetone,  and  diethyl  ketone  show  the 
variability  of  the  dielectric  constant  with  the  wave-length,  that  is, 
measure  the  electric  dispersion.     The  connection  between  the  anoma- 
lous dispersion  and  chemical  constitution  is  also  discussed,  the  effect 
being  apparently  indicative  of  hydroxyl  groups  (see  this  vol.,  ii,  303). 

L.  M.  J. 

Influence  of  Proximity  of  Substances  on  Voltaic  Action. 
By  George  Gore  {Phil.  Mag.,  1897,  [v],  43,  440— 457).— The  author 
has,  on  a  previous  occasion,  shown  that  the  difference  of  pressure  due 
to  gravity  at  the  upper  and  lower  ends  of  a  vertical  column  of  an 
electrolyte  about  3  metres  high,  on  two  perfectly  similar  electrodes 
of  the  same  metal  at  the  upper  and  lower  ends  of  the  column,  produced 
a  very  feeble  current.  If  gravity,  by  producing  pressure,  exerts  an 
extremely  minute  influence  on  chemical  and  voltaic  action,  similar 
effects,  although  excessively  minute  ones,  must  be  produced  by  the 
gravitative  action  of  a  large  mass  of  metal  or  other  substance  on  a 
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voltaic  electrode  at  the  end  of  a  horizontal  column  of  electrolyte 
presented  to  it.  Experiments  confirming  this  view  are  described  in 
the  paper.  H.  C. 

Effect  of  Great  Current-strength  on  the  Conductivity  of 
Electrolytes.  By  Theodore  W.  Richards  and  John  Trowbridge 
{Phil.  Mag.,  1897,  [v],  43,  376— 378).— As  the  authors'  method  of 
determining  resistance  by  measuring  its  damping  effect  on  electric 
oscillations  applies  to  electrolytes,  provided  that  the  resistance  to  be 
measured  is  less  than  20  ohms,  experiments  were  made  to  ascertain 
whether  the  intense  current  involved  in  the  discharge  of  a  large  con- 
denser is  capable  of  causing  any  change  in  the  condition  of  an  electro- 
lyte. It  was  found  that  the  resistance  of  concentrated  copper  sulphate 
and  zinc  sulphate  solutions  is  not  essentially  altered  by  great  alterations 
in  the  strength  of  the  current.  That  the  strong  instantaneous  current, 
which  alters  so  much  the  resistance  of  gases,  has  so  little  effect  on 
solutions,  is  no  doubt  due  to  the  great  mass  and  specific  heat  of  the 
material,  which  must  be  warmed  in  the  latter  case.  H.  C. 

Thermo-electric  Properties  of  some  Liquid  Metals.  By 
William  Beckit  Burnie  {Phil.  Mag.,  1897,  [v],43,  397— 410).— Tin, 
lead,  bismuth,  and  mercury  were  each  thermo-electrically  compared 
with  copper,  the  tested  metal  being  contained  in  a  hard  glass  tube,  so 
that  the  observations  could  be  pushed  to  temperatures  considerably 
above  those  of  the  melting  metals,  and  the  changes  in  the  thermo- 
electric properties  during  the  process  of  melting  observed.  About  the 
melting  point,  a  small  variation  of  temperature  produces  a  considerable 
change  in  the  direction  of  the  thermo-electric  curve.  The  effect  is 
smallest  with  lead,  with  tin  it  is  larger,  and  with  bismuth  it  is  very 
remarkable,  that  metal  changing  during  melting  from  an  exceedingly 
active  thermo-electric  metal  to  one  very  similar  to  lead  in  its  thermo- 
electric properties.  With  mercury,  also,  a  great  change  takes  place  at 
the  melting  point.  H.  C. 

Heats  of  Vaporisation  of  Liquids.     By  S.  Roslington  Milner 

{Phil.  Mag.,  1897,  [v]  43,  291— 304).— The  author  shows  that  the 
internal   heat  of  vaporisation   of  a  liquid  may  be   expressed   byHhe 

formula,     L,  =  H  {  _2_  log,„  ^*  +  J_  _  _L_  J  i„  which  v  and 

v  are  the  specific  volumes  of  the  liquid  and  saturated  vapour  respec- 
tively. The  quantity  h,  although  not  constant,  has  a  value  satisfying 
van  der  Waals's  equation,  {p  -f  a/v^){v  -h)  —  BT/M,  v  being  the  volume 
of  the  liquid  and  a  an  absolute  constant.  H.  C. 

Dynamics  of  Homogeneous  Endothermic  and  Exothermic 
Chemical  Reactions.  By  Michel  Petrovitch  {Compt.  rend.,  1897, 
124,  1344 — 1346). — A  calculation  of  approximate  relationships  be- 
tween temperature,  time,  and  the  masses  of  reacting  substances  in  any 
homogeneous  system  in  which  chemical  changes  are  taking  place.     - -i 

H.  C.    . 

Gradual   Change   and   Thermodynamics.     By  Pierre  Duhem 

{Zeit.  physikal.  Chem.,  1897,  23,  193 — 266). — The  author  investigates 
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at  considerable  length  the  thermodynamical  equations  applicable  to 
the  case  of  the  slow  alteration  of  a  substance  which  tends  to  reach  a 
final  natural  state.  Such  a  slow  change  is  well  illustrated  in  the  case 
of  sulphur,  for  which  the  freezing  point  is  a  maximum  when  the  sulphur 
is  previously  kept  at  a  temperature  of  121°.  On  the  assumption  that 
the  melted  sulphur  gradually  changes  to  a  modification  containing  the 
element  in  two  states,  and  that  the  freezing  point  depends  on  the  ratio 
of  these,  the  author  applies  his  previous  thermodynamical  deductions 
to  the  sulphur  changes.  The  velocity  of  solidification  of  overcooled 
melted  sulphur  at  any  particular  temperature  varies  according  to  its 
previous  history,  and  the  dependence  of  this  velocity  on  (1)  the  tem- 
perature of  the  melted  sulphur,  (2)  the  time  during  which  it  was  kept 
at  this  temperature,  and  (3)  the  time  of  overcooling  are  all  proved  to 
be  in  accord  with  the  theoretical  deductions.  The  velocity  of  the 
change  from  monoclinic  to  rhombic  sulphur  is,  in  a  similar  manner, 
dependent  on  the  previous  history,  and  the  results  are  again  found  to 
be  in  accord  with  the  theory.  The  changes  in  monoclinic  sulphur 
when  kept  for  a  long  time  at  the  ordinary  temperature  and  the  effect 
of  repeated  crystallisations  are  considered,  and  also  the  slow  changes  of 
rhombic  sulphur  at  different  temperatures  and  the  effect  of  repeated 
melting  and  solidification.  The  author  finally  investigates  the  cyclical 
change  by  which  the  sulphur  finally  returns  to  its  original  state,  and 
shows  that  in  this  case  the  well  known  Clausius  inequality  holds  good. 

L.  M.  J. 

Reduction  of  the  Freezing  Point  of  an  Aqueous  Solution. 
By  A.  PoNSOT  {Bull.  Soc.  Chim.,  1896,  [iii],  15,  1073—1078.  Compare 
Abstr.,  1896,  ii,  636.) — The  author  describes  the  ideal  conditions  which 
should  be  as  far  as  possible  maintained  in  determining  the  freezing 
points  of  dilute  solutions,  the  prevention  of  any  loss  of  heat  by 
radiation  from  the  solution  beiDg  one  of  the  most  important.  He 
criticises  Raoult's  conclusions  on  this  subject.  H.  C. 

Means  of  Recognising  a  Good  Method  of  Cryoscopy.  By  A. 
PoNSOT  {Compt.  rend.,  1897,  124,  1227— 1230).— A  mathematical 
discussion  of  the  influence  of  superfusion  on  determiDations  of  the 
freezing  points  of  solutions,  and  the  correction  thereby  rendered 
necessary.  C.  H.  B. 

Heat  of  Formation  of  Zinc  Hydroxide.     By  Gustave  Massol 
{Bull.  Soc.  Chim.,  1896,  [iii],  15,  1104— 1105).— Since 
CgH^Oo  +  ZnO  sol.  =   +15-37  Cal. 
C3H^0^"+  Zn(OH),  sol.  =   +  1 1  -05  Cal. 
and  the  heat  of  fusion  of  HgO^    -  1'43  Cal.,  it  follows  that 

ZnO  sol.  +  HoO  sol.  =  Zn(0H)2  sol.  +  2-89  Cal. 
The  heat  of  hydration  of  zinc  oxide  is  therefore  exothermic,  as  is  the 
case  with  most  other  oxides.  J.  J.  S. 

Thermochemistry  of  the  Sodioacetylenes.  ByCAMiLLE  Matignon 
{Compt.  rend.,  1897,  124,  1026— 1028).— The  violent  action  of  water 
on  the  sodioicetylenes  was  regulated  by  placing  the  compressed  sub- 
stance in  a   small  inverted   glass  vessel  which  was  immersed  in  the 
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calorimeter.    In  some  experiments,  the  sodioacetylene  was  decomposed 
by  dilute  hydrochloric  acid  and  in  others  by  water. 

CHNa  sol.  +  HCl  diss.  =  C,Ho  gas  +  NaCl  diss,  develops  +  28-3  Cal. 
C^HNa  sol.  +  H2O  =  C0H2  gas  +  NaOH  diss,  develops  +  145  Cal. 

and  it  follows  that 

C2{diamond)  +  H  +  JN"a  sol.  =  CgHNa  sol.  absorbs  -  29 '2  Cal. 

Further  : 

C,Na.,  sol.  +  2HC1  diss.  =  0,11,  gas  +  2NaCl  diss,  develops  +  6496  Cal. 
C2Na2  sol.  +  2H2O  =  C2H2  gas  +  2NaOH  diss,  develops  +  37-6  Cal. 

and  hence 

C2(diamond)  +  !N'a2  sol.  =  C2N'a2  sol.  absorbs  -8 "8  Cal. 

It  follows  that 

C2H2  gas  +  Na  =  CglSTaH  sol.  +  H  develops  +  28  -9  Cal. 
C2H2  gas  +  ^Si,  =  C2Na2  sol.  +  H2  develops  +  49-3  Cal. 

The  thermal  value  of  the  first  hydrogen  is  comparable  with  that  of 
the  alcoholic  function  of  the  tertiary  alcohols  ;  the  value  of  the  second 
hydrogen  is  distinctly  lower. 

Both  the  sodium  derivatives  are  endothermic  and  retain  part  of  the 
energy  of  the  acetylene  molecule,  which  they  resemble  in  decomposing 
with  liberation  of  carbon  when  their  temperature  is  raised  rapidly. 
When  pure,  they  can  be  handled  without  danger,  and  are  not  seusitive 
to  percussion  or  friction,  but  if  mixed  with  oxidising  agents  they  be- 
come violently  explosive  and  as  a  rule  are  sensitive  to  friction. 

C.  H.  B. 

Heat  of  Formation  of  Sodioacetylenes.  By  Robert  de  Forcrand 
{Compt.  rend.,  1897,  124,  1153 — 1155).— If  Matignon's  results  (pre- 
ceding abstract)  are  recalculated  with  -l- 43-08  Cal.  as  the  value  of  the 
reaction  Na  +  Aq,  the  numbers  -{-28"58,  -t- 48*56,  and  -f  19*98  are  ob- 
tained instead  of  those  given  by  Matignon  ( -f-  28*9,  -f  49*3,  and  +  20*4) 
who  probably  took  Na  +  Aq=  +43*45  Cal. 

Matignon's  conclusion  that  the  thermal  value  of  the  first  displace- 
able  hydrogen  approximates  to  that  of  tertiary  alcohols,  can  only  be 
arrived  at  if  the  heat  of  solidification  of  the  acetylene  is  neglected. 
From  Yillard's  results  on  the  heats  of  formation  of  hydrates  of  gases, 
and  the  known  heat  of  solidification  of  carbonic  anhydride,  it  seems 
very  probable  that  the  heat  of  solidification  of  acetylene  is  about 
-i-6*54  Cal.,  and  if  this  value  is  adopted,  the  following  results  are 
obtained  : 

Q^,  sol.  +  Na  sol.  =  CgHNa  sol.  -f  H  gas  develops  -f  22*04  Cal. 
C2H2  sol.+Na,  sol.  =  C2Na2  sol.  +  H  gas       „  +42*02  Cal. 

C2HNa  sol.  +  Na  sol.  =  C2Na2  sol.  +  H  gas      „  +  19*98  Cal. 

^CgHg  sol.  +  Na  sol.  =  JC2Na2  sol.  +  H  gas      „  +21*01  Cal. 

It  is  clear  that,  when  calculated  on  this  basis,  the  thermal  value  of 
the  first  hydrogen  is  considerably  less  than  that  of  tertiary  alcohols. 
At  the  same  time,  it  is  also  clear  that  the  difference  between  the  first 
and  second  hydrogen  is  much  greater  than  can  be  attributed  to  ex- 
perimental errors,  but  many  analogous  cases  are  known.      C.  H.  B. 
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Calculation  of  the  Calorific  Power  of  Coals  by  Dulong's 
Law.  By  Georges  Arth  {Bull.  Soc.  Chim.,  1896,  [iii],  15, 
1112—1116.  Compare  ibid.,  1895,  [iii],  13,  820).— The  author  has 
examined  13  specimens  of  coal  from  Bascoup  {ibid.,  [iii],  7,  478)  and 
finds  that  in  each  case  the  calorific  power  as  determined  by  experiment 
agrees  with  that  deduced  from  Dulong's  formula.  J.  J.  S. 

Calculation  of  the  CoeflBcient  of  Expansion  of  Gases  based 
on  a  Theory  of  Valency.  By  Joachim  Sperber  [Zeit.  anorg.  Chem., 
1897,  14,  374 — 378). — The  author  makes  use  of  his  theory  of  valency 
(this  vol.,  ii.,  307)  for  the  purpose  of  calculating  the  coefficient  of 
expansion  of  certain  diatomic  gases.  In  this  way,  the  coefficients  of 
expansion  of  fluorine,  chlorine,  bromine,  and  oxygen  are  found  to  give 
values  that  differ  but  slightly  from  0*00365.  H.  C. 

Variation  of  the  Dissociation  Coefficient  with  Temperature. 
By  S.  BosLiNGTON  Milner  {Phil.  Mag.,  1897,  [v],  43,  286— 290).— A 
proof  of  the  law  of  the  variation  of  the  dissociation  coefficient  with 
temperature,  first  worked  out  by  van't  Hoff.  H.  C. 

Non-concentrating  Solutions.  By  Wilhelm  Meyerhoffer 
{Ber.,  1897,  30,  1810— 1812).— Certain  solutions  in  contact  with  the 
dissolving  substance  undergo  no  further  concentration  on  evaporation, 
but  if  water  is  removed  from  the  system  at  all,  this  water  is  lost  by 
the  solid  salt  and  not  by  the  solution.  This  is  the  case  with  any 
solution  in  contact  with  ice,  and  in  many  systems  in  which  an  aqueous 
solution  is  in  contact  with  a  hydrated  salt.  In  the  latter  case,  if  the 
solutions  are  saturated,  they  form  points  on  a  curve  connecting  two 
multiple  points  of  different  order,  a  triple  point  with  a  quadruple 
point,  or  a  quadruple  point  with  a  quintuple.  Such  curves  have  a 
temperature  maximum  in  the  lower  multiple  point.  H.  C. 

Solubilities  of  Several  Readily  Soluble  Salts.  By  Fraxz 
Mylius  and  Robert  Funk  {Ber.,  1897,  30,  1716— 1725). —The 
authors  have  determined  the  solubilities  of  several  readily  soluble 
salts  which  had  hitherto  not  been  studied.  The  results  are  correct  to 
1  per  cent.  The  finely  divided  salt  was  shaken  with  water  at  1 8°  for 
at  least  an  hour,  the  excess  of  salt  was  allowed  to  subside  at  the 
same  temperature,  and  a  portion  of  the  clear  solution  was  removed  by 
a  pipette,  weighed,  and  analysed. 

In  the  Table,  a  gives  the  most  stable  form  of  the  compound  in  the 
presence  of  the  solution  at  18°.  The  molecules  of  salts  of  lithium, 
sodium,  and  potassium,  with  monobasic  acids,  are  doubled  in  order 
that  the  numbers  in  column  e  may  be  comparable,  b  gives  the  sp.  gr. 
of  the  saturated  solutions,  c  the  percentage  of  anhydrous  salt  in  the 
solution,  d  the  amount  of  salt  in  grams  dissolved  in  100  grams  of 
water,  and  e  the  number  of  molecules  of  water  to  one  molecule  of 
anhydrous  salt  in  the  solution,  f  gives  the  melting  point  of  the 
salt  of  the  formula  given  in  the  first  column,  g  gives  the  number  of 
molecules  of  water  required  to  dissolve  one  molecule  of  the  salt,  and  h 
the  water  of  crystallisation  expressed  as  percentage  of  the  water 
required  for  solution. 

Magnesium  iodate  occurs  in  the  anhydrous  form  and  also  crystal- 
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lised  with  4H2O  when  deposited  by  slowly  cooling  a  warm  saturated 
solution.  A  supersaturated  solution,  when  cooled  to  0°  and  well 
stirred,  yields  rhombic  plates  containing  lOHgO.  When  a  small 
quantity  of  this  hydrate  is  warmed,  it  melts  at  50°  to  a  clear  liquid  ; 
on  cooling  to  0°,  the  liquid  becomes  syrupy,  but  does  not  crystallise 
again  unless  rubbed  with  a  glass  rod.  When  the  liquid  is  kept  at 
50°  for  several  seconds,  or  for  a  longer  time  at  the  ordinary  tempera- 
ture, water  is  given  up  and  crystals  of  the  hydrate  Mg(I03)2  +  4H2O 
are  deposited.  The  solubility  of  the  hydrate  Mg(I03)2  +  IOH2O  in- 
creases rapidly  with  the  temperature.  A  saturated  solution  at  0° 
contains  but  3'1  per  cent,  of  anhydrous  salt,  whereas  a  saturated 
solution  at  50°  contains  67*5  per  cent. 

The  only  hydrate  of  zinc  iodate  which  could  be  obtained  wa& 
Zn(I03)2  +  2H20  which,  according  to  Rammelsberg,  requires  114 
parts  of  water  for  solution. 

The  authors  have  obtained  the  hydrate  Ca(I03)2  +  GHgO  described 
by  Rammelsberg,  but  not  the  hydrate  Ca(I03)2  +  4H2O  described  by 
Ditte.  When  the  hydrate  Ca(I03)  +  6H20  is  suspended  in  water 
and  the  mixture  heated  to  boiling,  it  is  converted  into  the  hydrate 
Ca(I03)2  +  H20. 

Saturated  solutions  of  the  hydrate  Ca(I03)2  +  GHgO  at 

0°  10°  18°  30°  40°  50°  54°  60° 

contain...  01       0-17       0-25       0'42       0-61       0-89       1*04       1'36 
per  cent,  anhydrous  salt. 

Saturated  solutions  of  the  hydrate  Ca(I03)2  rf  H2O  at 

21°  35°  40°  45°  50°  60°  80°  100° 

contain...  0-37      0-48       0-52      0-54       0-59       0-65       0*79       0'94 
per  cent,  anhydrous  salt.  J.  J.  S. 

Influence  of  Water  on  the  Solubility  in  Ether  of  Certain 
Compounds.  By  Hugo  Schiff  {Zeit.  physikal.  Chem.j  1897,  23, 
355 — 356). — Phloretin  is  soluble  in  water  to  the  extent  of  0*12  per 
thousand  and  in  ether  to  the  extent  of  4  per  thousand.  By  the 
addition  of  1  per  cent,  of  water  to  the  ether,  the  solubility  increases  to 
50  per  thousand  and  by  saturation  of  the  ether  with  water  it  again 
decreases  to  35  per  thousand.  This  increase  by  addition  of  water 
cannot  be  due  to  the  formation  of  alcohol,  in  which  phloretin  is  easily 
soluble,  as  the  addition  of  1  per  cent,  of  alcohol  to  the  ether  only 
raises  the  solubility  to  24  per  thousand  (compare  Boedtker,  this  vol.,  ii, 
367).  •       L.  M.  J. 

Velocity  of  Solidification.  By  Gustav  Tammann  {Zeit.  physikaL 
Chem.,  1897,  23,  326— 328).— The  velocity  of  solidification  of  over- 
cooled  sulphur  and  phosphorus  was  found  by  Gernez  to  be  proportional 
to  the  overcooling.  Experiments  with  salol,  benzoic  anhydride,  benzo- 
phenone,  diphenylamine,  a-naphthylamine,  hydrocinnamic  acid,  and 
azobenzene,  however,  showed  that,  although  the  velocity  is  at  first  so 
proportionate,  yet  with  further  overcooling  the  velocity  becomes  con- 
stant. When  the  overcooling  is  so  great  that  the  heat  developed  by 
the  solidification  does  not  raise  the  temperature  to  the  freezing  point, 
the  velocity  again  decreases  greatly.  This  is  the  case  for  benzophe- 
none  for  an  overcooling  of  90°  and  at  a  temperature  of  -  40°  ;  melted 
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benzophenone  does  not  solidify  when  touched  by  a  small  portion  of  the 
solid,  whilst  if  then  slowly  heated,  solidification  proceeds,  but  at  first 
with  very  small  velocity.  For  phosphorus,  for  which  the  heat  de- 
veloped by  solidification  is  sufficient  to  raise  the  temperature  26°,  the 
velocity  of  solidification  at  0°  is  only  1/100  of  the  velocity  at  24°,  the 
lowest  temperature  investigated  by  Gernez.  The  maximum  velocity 
is  independent  of  the  containing  vessel,  and  is,  the  author  states,  a 
characteristic  constant  for  each  substance.  L.  M.  J. 

Application  of  the  Laws  of  Chemical  Bquilibriura  to  Com- 
plex Inorganic  Compounds.  By  Wilhelm  Meyerhoffer  {Ber.^ 
1897,  30,  1804— 1809).— Friedheim  (Abstr.,  1894,  ii,  314)  has  pre- 
pared a  number  of  complex  inorganic  compounds  by  the  action  of 
alkali  phosphates  or  arsenates  on  chromates  and  sulphates.  These 
compounds  he  regards,  not  as  molecular  compounds,  but  as  formed  of 
complex  molecules  of  definite  atomic  structure.  This  view  the  author 
opposes  in  the  present  paper,  showing  that  the  formation  of  these  com- 
pounds takes  place  under  conditions  precisely  analogous  to  those  which 
hold  generally  for  the  formation  of  those  double  salts  which  are  usually 
regarded  as  molecular  compounds.  H.  C. 

Precipitation  of  Organic  Compounds  by  Bases.  By  Marcel 
Lachaud  {Bull.  Soc.  Ghim.,  1896,  [iii],  15,  1105— 1108).— Dextrin  is 
partially  precipitated  from  its  aqueous  solutions  by  the  addition  of 
magnesia  or  any  of  the  alkaline  earth  carbonates,  but  at  the  same  time 
a  part  of  the  precipitating  agent  goes  into  solution.  Similar  results 
are  obtained  when  solutions  of  such  salts  as  aluminium  sulphate, 
chrome  alum,  ferric  sulphate  or  lead  nitrate  are  added  to  a  solution  of 
dextrin  and  then  rendered  alkaline  with  ammonia.  Extended  experi- 
ments with  dextrin,  ferric  sulphate,  and  ammonia  showed  that  the 
whole  of  the  dextrin  can  be  precipitated  if  the  ferric  hydroxide  is  in 
large  excess' ;  if,  however,  the  dextrin  is  in  large  excess,  no  precipitate 
is  formed,  and  all  the  iron  remains  in  solution.  Many  other  organic 
compounds  behave  in  much  the  same  way  as  dextrin.  J.  J.  S. 

Precipitation  of  Dextrin  by  Soils.  By  Marcel  Lachaud  {Bull. 
Soc.  Ghim.,  1896,  [iii],  15,  1108— 1110).— The  author  finds  that 
different  vegetable  soils  are  capable  of  precipitating  dextrin  from  its 
solutions,  and  the  same  is  true  of  gelatin  solutions,  but  even  to  a 
greater  extent.  The  amount  precipitated  is  greater  in  the  case  of  a 
barren  soil  or  of  a  soil  which  has  been  calcined  than  with  an  ordinary 
fertile  soil.  J.  J.  S. 

Study  of  Capillary  AflBnity.  By  Marcel  Lachaud  {Bull.  Soc. 
Chim.,  1896,  [iii],  15,  1110 — 1112). — Animal  charcoal  absorbs  atmos- 
pheric moisture,  the  amount  absorbed  depending  on  the  specimen  of 
charcoal,  and  also  on  the  temperature. 

In  the  case  of  solutions,  equilibrium  is  only  slowly  established  if  the 
charcoal  is  coarse  and  of  compact  texture ;  if,  however,  the  charcoal  is 
fine  and  light,  equilibrium  is  established  in  30 — 40  minutes.  The 
chief  factor  in  all  cases  of  absorption  is  the  strength  of  the  solution. 
With  mixtures  of  different  solutions,  the  action  of  animal  charcoal 
differs  considerably  according  to  the  nature  of  the  solutions  ;  in  most 
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cases,  the  charcoal  exerts  a  selective  absorbing  action.  Salicylic  acid  is 
absorbed  more  readily  than  any  of  its  salts,  and  the  absorption  of  the 
salts  increases  roughly  with  the  molecular  weight  of  the  salt.  It  is 
impossible  to  give  any  exact  method  for  estimating  the  values  of 
animal  charcoals.  J.  J.  S. 

A  "New  Laboratory  Turbine.  By  Heinrich  C.  Tryller  {Be7\, 
1897,  30,  1729 — 1731). — A  turbine  is  described  in  which  the  ordinary 
form  of  propeller  is  replaced  by  a  disc  of  iron  wire  gauze.  The  machine 
is  more  easily  regulated,  works  more  quietly,  and  requires  less  water 
than  those  constructed  on  the  old  principle.  M.  0.  F. 

A  New  Extraction  Apparatus.  By  Emil  Diepolder  (Ber.,  1897, 
30,  1797 — 1798). — The  new  apparatus  is  an  improvement  on  the  form 
described  by  Schwarz  (Zeit.  anal.  Chem.,  1884,  23,  369).  The  vessel 
which  contains  the  aqueous  solution  is  a  tall  cylinder,  and  from  the 
surface  of  the  liquid  the  extracting  agent  is  syphoned  by  means  of  a 
side-tube  which  leads  into  a  distilling  flask,  the  contents  of  which  can  be 
boiled.  The  vapour  is  then  led  to  the  condenser,  from  which  the  distillate 
passes  to  the  bottom  of  the  cylinder,  and  works  up  through  the  aqueous 
solution  to  the  surface.  Obviously,  this  form  is  applicable  only  in  the 
case  of  specifically  light  extracting  agents.  When  the  liquid  employed  has 
a  density  greater  than  that  of  water,  the  syphon  tube  leads  to  the 
bottom  of  the  cylinder,  and  the  distillate  is  returned  to  the  surface  of 
the  liquid. 

A  figure  illustrates  the  proportions  of  the  apparatus.         M.  0.  F. 
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Liquefaction  of  Fluorine.  By  Henri  Moissan  and  James  Dewar 
{Compt.  rend.,  1897,  124,  1202 — 1205). — Fluorine  under  atmospheric 
pressure  does  not  liquefy  at  -  183°,  the  temperature  of  liquid  oxygen 
boiling  under  atmospheric  pressure,  but  if  the  pressure  on  the  oxygen 
be  reduced  so  that  the  temperature  falls  to  about  -  185°,  the  fluorine 
condenses  to  a  very  mobile,  yellowish  liquid,  the  colour  of  which 
resembles  that  of  a  long  column  of  the  gas. 

Fluorine  at  these  low  temperatures  has  no  action  on  glass,  and  if 
silicon,  boron,  carbon,  sulphur,  phosphorus,  or  iron  is  cooled  in  liquid 
oxygen  and  then  thrown  into  an  atmosphere  of  fluorine,  it  does  not  take 
fire,  nor  is  iodine  displaced  from  iodides.  Benzene  and  terebenthene, 
however,  are  decomposed  with  incandescence  if  the  temperature  exceeds 
-  180°,  and  hence  it  would  seem  that  the  attraction  of  fluorine  for 
hydrogen  is  the  last  to  disappear  at  low  temperatures. 

When  gaseous  fluorine  is  passed  into  liquid  oxygen,  a  white,  floccu- 
lent  precipitate  forms  rapidly,  and  if  collected  on  a  filter  it  deflagrates 
violently  as  soon  as  its  temperature  rises.  This  product  is  under 
investigation.  C.  H.  B. 
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Composition  of  Nitrogen  Chloride.  By  W.  Hentschel  {Ber., 
1897,  30,  1792— 1795).— The  author's  modification  of  Balard's  method 
of  preparing  nitrogen  chloride  consists  in  mixing  solutions  of  ammonium 
chloride  and  sodium  hypochlorite,  and  extracting  the  product  with  ben- 
zene. If  the  quantity  of  ammonium  chloride  is  limited,  solutions  of 
chlorine  in  nitrogen  chloride  are  obtained,  and  are  found  to  be  of 
indefinite  composition,  but  a  homogeneous  product  is  always  formed  if 
the  molecular  proportion  of  ammonium  chloride  to  chlorine  is  equal  to 
or  greater  than  2:3;  the  compound  then  has  the  normal  composition, 
NClg,  even  if  the  proportion  just  indicated  reaches  16:3. 

A  sketch  of  the  apparatus  employed  for  determining  nitrogen  in 
nitrogen  chloride  is  given  in  the  paper.  M.  O.  F. 

Action  of  Water  on  Phosphoryl  Chloride.  By  J.  Adolphe 
Besson  {Compt.  rend.,  1897,  124,  1099— 1102).— When  a  current  of 
moist  air  is  passed  through  phosphoryl  chloride,  metaphosphoryl  and 
pyrophosphoryl  chlorides  are  formed  as  well  as  phosphoric  acids,  and 
the  same  result  follows  when  cold  water  is  allowed  to  fall  drop  by  drop 
into  well  cooled  phosphoryl  chloride.  The  products  are  difficult  to 
isolate,  but  when  distilled  under  very  low  pressure  the  residue  consists 
of  phosphoric  acid  and  metaphosphoryl  chloride,  whilst  the  distillate 
consists  of  the  pyrophosphoryl  chloride  mixed  with  some  unaltered 
phosphoryl  chloride.  At  1 10°,  pyrophosphoryl  chloride  decomposes  into 
phosphoryl  and  metaphosphoryl  chlorides,  and  the  latter  at  a  higher 
temperature  splits  up  into  phosphoryl  chloride  and  phosphoric  anhy- 
dride. Pyrophosphoryl  chloride,  P.^O.^Cl^,  does  not  solidify  at  -  50° ; 
it  dissolves  very  rapidly  in  water  with  production  of  a  slight  turbidity 
which,  however,  disappears  almost  immediately.  The  regulated  action 
of  water  on  phosphoryl  chloride  yields  pyrophosphoryl  chloride,  meta- 
phosphoryl chloride,  and  phosphoric  acid  in  proportions  which  vary 
with  the  conditions.  The  author  has  previously  obtained,  by  the  action 
of  hydrogen  sulphide  on  phosphoryl  chloride,  a  compound,  P2O2SCI4, 
which  is  analogous  to  pyrophosphoryl  chloride,  P.^OgCl^  (this  vol.,  ii, 
208).  "  C.  H.  B. 

Graphite,  Graphitite,  and  Graphitoid.  By  Ernst  Weinschenk 
{Zeits.  Xrijst  Min.,  1897,  28,  291—304.  Compare  Abstr.,  1892,  406; 
1893,  ii,  320,  &c.). — From  a  review  of  the  evidence  put  forward  for  the 
existence  of  graphitite  and  graphitoid  as  distinct  modifications  or 
varieties  of  graphite,  and  from  his  own  observations  made  on  natural 
and  artificial  material,  the  author  considers  that  there  is  no  essential 
difference  between  these  and  graphite,  and  that  they  must  therefore  be 
taken  as  being  identical  with  the  latter. 

The  property  of  not  swelling  up  when  moistened  with  nitric  acid  and 
ignited,  on  which  the  name  graphitite  was  based,  is  explained  by  the 
crystals  of  "  graphitite  "  being  smaller  and  more  compact,  and  therefore 
freer  from  cleavage  cracks  into  which  the  acid  could  penetrate.  The 
so-called  graphititic  acid  has  been  obtained  in  crystals  having  the  out- 
lines of  the  original  graphitite,  and  with  the  same  optical  characters 
as  graphitic  acid.  Graphitic  acid  has  also  been  prepared  from  graphitoid. 
There  is  no  difference  between  the  readiness  with  which  graphite  and 
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graphitite  burn,  the  rate  of  burning  depending  on  the  size  of  the  scales 
and  on  the  purity  of  the  material.  L.  J.  S. 

Purification  of  Commercial  Potash  and  Soda.  By  Ernst 
MuRMANN  {Zeit.  anal.  Chein.,  1897,  36,  379— 380).— Potash  and  soda 
sold  as  "purified  by  alcohol  "  still  contain  traces  of  copper,  lead,  iron, 
alumina,  and  silica.  The  three  former  are  best  removed  by  cautiously 
treating  the  warm  solution  with  hydrogen  sulphide.  An  excess  is 
easily  avoided,  or  it  may  be  afterwards  removed  by  hydrogen  peroxide. 

M.  J.  S. 

Lithium  Borate.  By  Henri  L.  le  Chatelier  {Compt.re^id.,  1897, 
124,  1091 — 1094). — When  boric  acid  and  lithium  carbonate  are  fused 
together  in  any  proportions  whatever,  only  one  borate,  LigOjB^Og,  is 
obtained,  and  in  this  respect  lithium  is  analogous  to  the  alkali  metals 
and  differs  from  the  metals  of  the  calcium  group.  The  salt  crystallises 
in  nacreous,  triclinic  lamellae. 

In  presence  of  water,  boric  acid  displaces  the  carbonic  anhydride 
from  lithium  carbonate,  and  forms  a  salt  which  is  analogous  to  borax, 
but  which  is  so  soluble  in  water  that  it  could  not  be  isolated. 

When  the  anhydrous  borate  is  dissolved  in  boiling  water  and  the 
solution  is  allowed  to  cool,  the  salt,  JAfi,^jd.^-\-\Q~H.^O,  is  deposited 
in  crystals  which  belong  to  the  rhombic  system  ;  sp.  gr.  =  1*397  at 
14*7°.  Its  heat  of  dissolution  is  -  28*4  Cal.  and  the  heat  of  hydration 
of  the  anhydrous  salt,  with  formation  of  the  solid  hydrated  salt,  is 
+  43'4Cal.  The  action  of  lithium  hydroxide  (diss.)  on  boric  anhydride 
(diss.)  develops  9*8  Cal.  for  the  first  molecule  of  hydroxide  and  9*3  x  2 
Cals.  for  two  molecules. 

The  hydrated  gait  melts  completely  in  its  water  of  crystallisation  at 
47°,  and  when  heated  until  it  becomes  anhydrous  there  is  no  evidence 
of  the  formation  of  any  intermediate  hydrate. 

The  molecular  reduction  of  the  freezing  point  of  the  aqueous  solutions 
is  100;  the  eutectic  solution  contains  0*6  percent,  of  the  anhydrous 
salt,  and  solidifies  at  -0"6°. 

The  solubility  at  first  increases  slowly  with  the  temperature  and 
then  more  and  more  rapidly  as  the  melting  point  of  the  hydrated  salt 
is  approached.  The  crystallising  point  of  solutions  containing  less 
water  than  the  hydrated  salt  is  34°.  The  curve  representing  the  solu- 
bility is  continuous,  but  has  a  vertical  tangent  at  the  concentration 
corresponding  with  the  composition  of  the  hydrated  salt,  the  phenomena 
being  similar  to  those  observed  with  calcium  chloride,  many  mixtures 
of  fused  salts,  and  metallic  alloys. 

The  crystallised  salt  effloresces  when  exposed  to  air^  and  absorbs 
small  quantities  of  carbonic  anhydride.  C.  H.  B. 

Action  of  Hydrogen  on  Solutions  of  Silver  Nitrate  :  Purifi- 
cation of  Hydrogen.  By  Jean  B.  Senderens  {Bull.  Soc.  Chim.y 
1897,  [iii],  15,  991 — 997). — Conflicting  statements  by  previous  inves- 
tigators have  led  the  author  to  study  the  behaviour  of  aqueous  solutions 
of  silver  nitrate  towards  hydrogen.  When  the  purified  gas  is  passed 
through  boiling  solutions  of  the  crystallised  nitrate,  heated  in  a  reflux 
apparatus,  the  feebly  alkaline  action  of  the  liquid  is  destroyed,  and 
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the  quantity  of  nitric  acid  produced,  the  weight  of  silver  precipitated, 
and  the  velocity  of  the  action,  are  found  to  be  proportional  to  the 
concentration  of  the  solution  ;  they  also  increase  with  the  duration 
of  the  experiment,  but  the  relation  is  not  in  direct  proportion,  owing 
to  the  action  of  the  nitric  acid  on  the  metal.  Moderately  rapid  reduc- 
tion takes  place  at  80°,  the  liquid,  as  in  the  case  of  boiling  solutions, 
first  becoming  turbid  and  then  gradually  clear,  a  grey  precipitate  of 
silver  being  deposited  ;  reduction  proceeds  still  further  if  the  liquid, 
filtered  at  this  stage,  is  submitted  to  the  action  of  the  gas.  Hydrogen 
also  reduces  cold  solutions  of  silver  nitrate,  change  being  indicated  by 
separation  of  metal  and  by  the  acidity  exhibited  by  the  liquid  after 
treatment  with  the  gas.  As  in  the  previous  cases,  the  quantity  of 
acid  produced  is  proportional  to  the  concentration  of  the  solution. 

The  author's  experiments  were  carried  out  with  electrolytic  hydrogen, 
and  also  with  hydrogen  from  ordinary  sources  purified  by  passage 
through  a  concentrated  sulphuric  acid  solution  of  potassium  perman- 
ganate, a  solution  of  this  salt  containing  caustic  potash,  a  tube  con- 
taining cotton  wool,  a  tube  containing  red-hot  copper,  and  a  flask 
of  moderately  concentrated  silver  nitrate.  M.  0.  F. 

Alloys  of  the  Silver-Copper  Group.  By  Floris  Osmond  {Compt. 
Q'end.,  1897, 124,  1094 — 1097). — The  researches  of  various  investigators 
on  the  melting  points  of  silver-copper  alloys  indicate  that  these  alloys, 
after  solidification,  are  simple  mixtures  of  the  two  metals,  the  alloy 
AggCu^,  described  by  Level,  being  an  eutectic  mixture.  Microscopic  ex- 
amination of  a  well-annealed  button  of  Level's  alloy,  under  a  sufficiently 
high  power,  shows  that  it  is  not  homogeneous,  as  Behrens  supposed, 
but  has  a  structure  identical  with  that  of  the  perlite  of  steels.  All 
other  silver-copper  alloys  except  those  containing  only  very  small 
quantities  of  one  of  the  constituents  consist,  as  the  case  may  be,  of 
yellow  crystallites  of  copper,  or  white  crystallites  of  silver,  more  or  less 
completely  enveloped  in  Level's  alloy.  ISTicroscopic  examination,  there- 
fore, confirms  the  conclusions  drawn  from  determinations  of  the  melting 
points,  and  it  may  be  taken  that  no  definite  compound  Ag.^Cu.2  exists 
in  these  alloys.  C.  H.  B. 

Silver-Copper  Alloys.  By  Floris  Osmond  {Compt.  rend.,  1897, 
124,  1234 — 1237). — The  author  has  previously  shown  that  alloys  of 
silver  and  copper  contain  two  constituents  which  have  the  appearance 
of  the  two  metals,  but  since  the  properties  of  the  alloys  are  very  far 
from  being  the  mean  of  those  of  their  constituents,  it  would  seem  that 
the  white  and  yellow  components  referred  to  cannot  be  simple  metals. 

Alloys  were  prepared  containing  0*2,  0*5,  10,  2  0,  and  4'0  per  cent, 
of  copper  and  silver  respectively,  and  when  examined  quantitatively 
under  the  microscope  it  was  found  that  in  both  cases  part  of  the  metal 
present  in  the  smaller  proportion  was  not  recognisable  as  a  distinct 
ingredient.  Further  experiments,  in  which  the  alloys  were  annealed 
at  different  temperatures,  showed  that  the  appearance  of  silver  is  not 
altered  by  the  addition  of  0*2  or  0*5  per  cent,  of  copper,  but  with 
1  per  cent,  of  the  latter  it  becomes  recognisable  as  a  separate  consti- 
tuent, and  with  2   per  cent,  it   is  easily  seen.     Alloys  of  copper  with 
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small  quantities  of  silver  behave  similarly,  and  the  silver  becomes 
visible  when  the  amount  of  it  reaches  0*5  per  cent. 

These  results  seem  to  indicate  a  mutual  solubility  of  solid  copper 
and  silver,  as  Matthiessen  supposed,  and  this  view  is  supported  by  the 
fact  that  when  polished  surfaces  of  silver  and  copper  are  placed  in 
contact,  and  heated  at  650 — 675°  in  an  atmosphere  of  hydrogen,  they 
adhere  somewhat  strongly,  and  the  properties  of  the  surface  of  each 
metal,  after  they  have  been  separated,  indicates  that  it  contains  a  small 
quantity  of  the  other,  although  the  penetration  extends  only  to  a 
minute  depth.  C.  H.  B. 

Phosphorescent  Strontium  Sulphide.  By  Jos^  Bodriguez 
MouEELO  {Comjyt.  rend,  1897,  124,  1024—1026  and  1237—1238).— 
Strontium  sulphide  prepared  by  reducing  the  pure  sulphate  with 
carbon  is  non-phosphorescent,  but  when  strongly  heated  with  starch  it 
acquires  feeble  powers  of  phosphorescence.  When  prepared  in  a 
granular  form  by  heating  the  commercial  carbonate  with  sulphur,  its 
phosphorescent  properties  are  much  more  marked,  and  a  still  better 
product  is  obtained  by  heating  the  carbonate  at  a  high  temperature  in 
a  current  of  hydrogen  sulphide,  and  afterwards  heating  the  sulphide  at 
very  bright  redness  in  an  earthen  crucible  for  4  hours. 

Following  Yerneuil's  method  for  the  preparation  of  calcium  sulphide, 
strontium  carbonate  was  moistened  with  a  dilute  solution  of  sodium 
carbonate  and  chloride,  dried,  converted  into  oxide,  and  heated  with 
sulphur  and  a  small  quantity  of  basic  bismuth  nitrate.  The  product 
is  much  more  intensely  phosphorescent  than  any  of  those  described 
above  and  the  phosphorescence  is  readily  excited. 

The  following  method  yields  a  sulphide  which  shows  an  extremely 
brilliant  blue-green  phosphorescence  even  under  feeble  excitation : 
285  grams  of  ordinary  strontium  carbonate,  62  grams  of  flowers  of 
sulphur,  4  grams  of  crystallised  sodium  carbonate,  2*5  grams  sodium 
chloride,  and  0'4  gram  of  basic  bismuth  nitrate  are  finely  powdered 
and  intimately  mixed,  placed  in  an  earthen  crucible,  covered  with  a 
layer  of  coarsely  powdered  starch  2  cm.  deep,  and  heated  in  a  coke 
fire  at  bright  redness  for  5  hours,  and  allowed  to  cool  during  10  or  12 
hours. 

As  Verneuil  has  observed  in  the  case  of  the  calcium  compound, 
strontium  sulphide  loses  its  power  of  phosphorescence  if  finely 
powdered,  but  regains  it  more  or  less  completely  if  mixed  with  starch 
and  heated  at  very  bright  redness  for  about  5  hours. 

The  researches  of  Verneuil  and  of  the  author  show  that  the  property 
of  phosphorescence  of  sulphides  of  the  calcium  group  is  confined  to 
sulphides  of  the  type  MS,  and  is  dependent  on  the  presence  of  small 
quantities  of  alkali  compounds  and  of  bismuth.  Further  experiments 
indicate  that  in  the  case  of  strontium  sulphide  the  presence  of  a 
small  quantity  of  sulphate  is  essential,  but  if  the  sulphide  is  oxidised 
to  any  considerable  extent  its  phosphorescent  properties  disappear. 

The  strontium  sulphide  prepared  as  above  contains  a  small  quantity 
of  sulphate,  but  offers  considerable  resistance  to  oxidation,  probably 
owing  to  the  fact  that  it  consists  of  small  rounded  grains  with  a 
smooth  fused  surface.     It  is  also  but  slowly  affected  by  water  and  even 
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by  dilute  acids.     It  would  seem  that  this  structure  has  considerable 
influence  on  the  phosphorescent  power  of  the  compound. 

C.  H.  B. 

Basic  Salts  of  Cadmium.  By  Tassilly  (Compt.  rend.,  1897,  124, 
1022— 1024).— The  salts  Cdl2,CdO,3H,0  and  CdBr2,CdO,3H20  are 
obtained  by  heating  cadmium  oxide  in  sealed  tubes  at  200^  with  a  con- 
centrated solution  of  cadmium  iodide  or  bromide,  as  the  case  may  be. 
They  are  distinctly  crystallised,  and  the  crystals  act  on  polarised  light. 
Water  has  very  little  action  on  them,  and  they  are  stable  in  pure  dry 
air  at  120^. 

TVhen  ammonia  is  added  to  solutions  of  cadmium  salts,  the  product 
is  usually  a  mixture  of  a  basic  salt  and  an  ammoniacal  salt,  but  the 
formation  of  the  latter  can  be  avoided  either  by  strictly  limiting  the 
quantity  of  ammonia,  or  by  using  very  dilute  solutions  of  both  the 
ammonia  and  the  cadmium  salt.  In  the  latter  case,  the  basic  salts 
obtained  as  precipitates,  CdBr2,CdO,H20  and  Cdl2,CdO,HoO,  are  of  the 
same  type  as  the  oxychloride  described  by  Habermann ;  the  ammonia- 
cal compounds  can  be  crystallised  from  the  mother  liquid  and  are 
identical  with  those  obtained  by  dissolving  cadmium  salts  in  ammonia, 
CdX2,2NH3.  The  yield  of  basic  salt  is  highest  with  the  chloride  and 
lowest  with  the  iodide,  whereas  the  yield  of  ammoniacal  compound 
follows  the  reverse  order.  The  basic  salts  formed  by  precipitation  are 
decomposed  by  water.  C.  H.  B. 

Basic  Nitrates.  By  Nicoles  Athanasesco  {Bull.  Soc.  Chim.,  1896, 
[iii],  15,  1078—1081.  Compare  Abstr.,  1895,  ii,  315).— The  basic 
lead  nitrate,  N'205,6PbO,H20,  previously  described  {Bull.  Soc.  Chim., 
1895,  [iii],  14,  175),  is  also  obtained  when  lead  nitrate  is  left  in 
contact  with  an  excess  of  aqueous  ammonia  for  a  year.  "When  a  con- 
centrated solution  of  zinc  nitrate  (2  of  solid  to  1  of  water)  is  heated 
in  sealed  tubes  for  several  hours  at  310°,  the  basic  nitrate, 

HN03,2ZnO,H20, 
is  formed  ;  it  crystallises  in  small,  white  needles  decomposing  above  200°, 
and  is  insoluble  in  water,  but  dissolves  in  dilute  acids.  Attempts  to 
prepare  the  basic  nitrate,  Zn(N03)2,7ZnO,4H20,  by  the  incomplete  pre- 
cipitation of  zinc  nitrate  solution  with  ammonia  proved  unsuccessful. 
When  a  50  per  cent,  solution  of  zinc  nitrate  is  boiled  with  metallic  zinc 
for  about  a  day,  a  basic  nitrate,  N205,4ZnO  +  4H2O,  is  formed,  which 
crystallises  in  colourless  needles,  and  loses  its  water  at  about  130°. 

J.  J.  S. 

Mercury  Haloid  Double  Compounds.  By  Theodor  Harth 
{Zeit.  anorg.  Chem.,  1897,  14,  323 — 353). — The  present  research  was 
undertaken  to  determine  what  salts  are  formed  when  the  following 
mixtures  are  dissolved  in  water:  (1)  HgClo,2KBr,  (2)  HgBro,2KCl, 
(3)     HgCl2,2KCN,  (4)     Hg(CN)2,2KCi;  (5)     HgBr2,2KCN, 

(6)  Hg(CN)2,2KBr ;  and  also  how  long  the  reaction  takes  before 
equilibrium  is  established.  Solutions  of  the  mercury  salts  were  prepared 
of  about  1  per  cent,  strength,  and  the  potassium  salt  solution  of  such  a 
strength  that,  on  mixing  the  two  solutions  in  equal  volumes,  the  salts 
were  in  the  proportions  given  above ;  50  c.c.  of  the  double  salt  solution 
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is  then  extracted  with  ether,  whereby  the  mercury  salt  is  dissolved 
and  these  are  then  analysed. 

With  mixtures  of  mercuric  chloride  and  potassium  bromide,  and  of 
mercuric  bromide  with  potassium  chloride,  all  the  mercury  is  present  as 
mercuric  bromide,  both  when  the  solution  is  extracted  5  minutes  after 
mixing  and  also  after  24  hours.  With  mixtures  of  mercuric  chloride 
and  potassium  cyanide  and  mercuric  cyanide  and  potassium  chloride, 
and  also  with  the  cyanides  and  bromides,  all  the  mercury  is  present  as 
mercuric  cyanide.  In  mixtures  of  mercuric  iodide  and  potassium 
chloride  and  mercuric  iodide  and  potassium  bromide,  all  the  mercury  is 
present  as  iodide.  In  mixtures  of  mercuric  iodide  and  potassium 
cyanide,  all  the  mercury  is  present  as  cyanide.  Double  decomposition 
takes  place  in  all  cases  in  which  heat  is  evolved,  and  when  the  heat  of 
formation  of  the  salts,  which  would  be  formed  by  double  decomposition, 
is  less  than  that  of  the  original  salts,  no  double  decomposition  takes 
place. 

From  the  above  results,  it  is  evident  that  the  products  formed  by 
the  mixtures  HgCl^  +  2KBr  and  HgBr.,  +  2KC1  are  identical ;  also  the 
products  formed  by  mixing  HgClg  with  2KCN  and  IIg(CN)2  with  2KC1 ; 
as  well  as  the  products  formed  by  mixing  HgBrg  with  2KCN  and 
Hg(CN)2  with  2KBr. 

Determinations  of  the  electric  conductivity  of  the  double  salts 
HgCl^BrgKg  and  Hg(CN)2Cl2K2,  show  that  the  conductivity  is  only 
very  slightly  higher  for  the  double  salt  than  for  potassium  chloride, 
and  this  behaviour  is  not  in  accordance  with  the  constitutional  formula 


Hg  T>  ^  [  K^  assigned  to  these  compounds  by  Werner. 


E.  C.  K. 


Purification  of  Cerium.  By  Gregoire  Wyrouboff  and  Auguste  Y. 
L.  Verneuil  {Comi^t.  rend.,  1897,  124,  1230 — 1233,  and  Henri  Moissan, 
ihid.,  1233). — The  difficulty  of  purifying  cerium  arises  from  its  tendency 
to  form  an  intermediate  oxide,  Ce304,3CeO,  in  which  the  mononoxide 
may  be  more  or  less  completely  replaced  by  lanthanum,  didymium,  and 
other  oxides.  In  order  to  prevent  the  formation  of  this  oxide,  the 
oxides  obtained  by  heating  the  oxalates  are  dissolved  in  nitric  acid  and 
the  solution  evaporated  to  a  syrup,  diluted  until  it  contains  only  about 
4  per  cent,  of  the  oxides,  and  ammonium  nitrate  added  until  the  solu- 
tion contains  about  5  per  cent,  of  it.  The  intermediate  oxide  is  thus 
completely  decomposed  and  the  whole  of  the  oxide,  Ce.^O^,  is  precipi- 
tated in  the  form  of  the  basic  salt,  {QQ.fy^^.-f)r^.  The  precipitate  is 
washed  with  a  5  per  cent,  solution  of  ammonium  nitrate  and  is  quite 
free  from  didymium  and  lanthanum  and  the  yttrium  metals.  The 
cerium  in  the  solution  may  be  recovered  by  precipitating  it  as  oxalate 
and  repeating  the  process. 

When  the  oxides  contain  more  than  50  per  cent,  of  cerium,  they  are 
not  entirely  soluble  in  nitric  acid,  and  in  this  case  the  oxalates  are 
dissolved  in  nitric  acid  and  mixed  with  hydrogen  peroxide  and  ammonia 
and  boiled,  the  cerosoceric  oxide  thus  formed  being  washed  and  after- 
wards dissolved  in  nitric  acid. 

Any  thorium  in  the  cerium  oxide  is  precipitated  with  the  oxide  CegO^, 


t 
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and  consequently  the  cerium  recovered  from  the  mother  liquor  is  free 
from  thorium  as  well  as  from  the  other  impurities.  In  any  case,  how- 
ever, it  is  easy  to  remove  thorium  by  treating  the  oxalates,  or,  better, 
the  nitrates,  in  neutral  solution,  with  a  concentrated  solution  of 
ammonium  carbonate  mixed  with  ammonia,  the  last  traces  being 
separated  by  fractional  crystallisation  of  the  sulphates,  the  thorium 
remaining  in  the  mother  liquor.  Iron  is  removed  by  repeated  precipi- 
tation with  oxalic  acid  in  hot  acid  solutions  ;  or  by  heating  the  sulphate 
at  400 — 450°,  when  the  iron  becomes  insoluble.  Cerium  thus  purified 
has  constant  properties  and  a  constant  atomic  weight. 

According  to  Moissan,  pure  cerium  can  be  obtained  by  preparing  the 
carbide  from  cerium  compounds  which  show  no  absorption  spectrum, 
and  then  fractionally  decomposing  the  carbide  with  dilute  nitric  acid. 
All  the  iron  goes  into  the  first  solution ;  all  the  thorium  remains  in 
that  portion  of  the  carbide  which  is  last  attacked.  C.  H.  B. 

Compounds  of  Phosphorus  with  Iron,  Nickel,  and  Cobalt. 
By  A.  Granger  {Bull.Soc.  Chim.,  1896,  [iii],  15,  1086— 1089).— Ferric 
chloride  and  phosphorus,  when  separately  placed  in  two  small  boats  and 
gently  heated  in  a  stream  of  carbonic  anhydride,  yield  ferric  phosphide 
and  phosphorus  pentachloride.  Ferric  phosphide,  FcgP^,  which  is  de- 
posited as  small,  brilliant,  grey  needles,  is  not  magnetic  and  is  not 
attacked  by  nitric  or  hydrochloric  acid  or  by  aqua  regia,  but  dissolves 
slowly  in  potassium  hypobromite  solution.  When  raised  to  a  dull  red 
heat,  it  undergoes  no  change,  but  in  the  blowpipe  flame  it  gives  up 
phosphorus.  Nickel  and  cobalt  phosphides  may  be  obtained  in  a 
similar  manner.  Nickel  piJiosphide  is  grey  and  has  a  graphitic  lustre, 
it  also  possesses  a  strongly  marked  schistose  structure  and  is  very 
friable.  Cobalt  phosphide  is  black  and  can  easily  be  powdered.  Both 
these  compounds  are  less  readily  acted  on  by  chlorine  than  is  iron 
phosphide.  The  phosphide,  Fe^Po,  obtained  when  phosphorus  trichlo- 
ride acts  on  iron  at  a  moderate  heat,  crystallises  in  small,  grey 
prisms  ;  the  same  compound  is  obtained  when  phosphate  of  iron  is 
reduced  with  hydrogen  or  when  metallic  iron  is  heated  with  phosphorus 
iodide.  The  phosphides,  CogP  and  Ni2P,  obtained  by  the  action  of 
phosphorus  trichloride  on  cobalt  and  nickel  respectively,  are  also  de- 
scribed. J.  J.  S. 

Constitution  of  Cobalt,  Chromium  and  Rhodium  Bases.  By 
SoFUS  M.  JoRGENSEN  {Zeit.  anorg.  Chem.,  1897,  14,  404—422). — 
Praseo-  and  Violeo-cohalt  Salts. — In  a  previous  paper  (Abstr.,  1895,  ii, 
47),  the  author  has  shown  that  the  luteo-salts  have  a  symmetrical 
constitution,  as  they  are  the  most  stable  of  the  cobalt-ammonia- 
salts.  And  since  the  pentamineroseo-salts  and  the  tetramineroseo- 
salts  show  a  complete  analogy  with  the  preceding,  they  also  probably 
have  a  symmetrical  constitution.  The  isomeric  flavo-  and  croceo- 
salts,  (N02)oCoA4X,  are  dinitrotetramine  salts  of  the  praseo-  and 
violeo-series  ;  and  the  flavo-salts,  on  account  of  their  near  relation  to 
the  tetramineroseo-salts,  have  probably  a  symmetrical  constitution. 
The  praseo-salts,  which  are  so  easily  obtained  from  the  tetramine- 
salts,  have  probably  also  a  symmetrical   constitution.     Hence  it  is 
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probable  that  the  flavo-salts  belong  to  the  praseo-series,  and  the  croceo- 
salts  to  the  violeo-series.  The  relation  between  the  flavo-  and  croceo- 
salts  is  very  different ;  the  former,  when  treated^with  hot  concentrated 
hydrochloric  acid,  loses  both  its  nitro-groups,  whereas  the  latter  loses  only 
one.  On  the  other  hand,  Werner  {Zeit.  anorg.  Chem.,  8,  182)  has  found 
that  praseo-salts,  when  warmed  with  sodium  nitrite  and  acetic  acid,  are 
converted  into  croceo-salts.  According  to  Werner's  researches,  the 
praseo-tetramine-purpureo-salts  are  violet;  and  this  is  the  case  with 
the  only  known  series  of  these  compounds,  the  chloro-aquotetramine 
salts.  The  praseo-chloride,  when  warmed  with  dilute  hydrochloric 
acid,  is  converted  into  the  chloro-aquotetramine  chloride,  and  the 
green  solution  of  acid  dichloropraseo-sulphate  soon  changes  to  violet 
and  deposits  the  chloro-aquotetramine  sulphate.  Hence  the  chloro- 
aquotetramine  salts  belong  to  the  praseo-series.  On  the  other  hand, 
chloro-aquotetramine  chloride  is  easily  prepared  by  heating  carbonato- 
tetramine  chloride  with  dilute  hydrochloric  acid,  and  this  reaction 
takes  place  in  the  cold  with  concentrated  acid,  whence  it  follows  that 
the  chloro-aquotetramine  salts  belong  to  the  violeo-series.  The 
formation  of  flavo-salts  from  carbonatotetramine-salts  and  of  croceo- 
salts  from  praseo-chloride  show  that  they  belong  to  the  violeo-  and 
praseo-series  respectively.  On  the  other  hand,  flavo-salts  are  easily 
obtained  from  chloro-aquotetramine  chloride,  whence  it  follows  that 
either  the  chloro-aquotetramine  salts  belong  to  the  "violeo-series,  or  that 
the  flavo-salts  belong  to  the  praseo-series. 

The  flavo-salts  belong,  according  to  "Werner,  to  the  violeo-series. 
However,  the  flavo-chloride,  when  allowed  to  remain  in  the  cold  with 
concentrated  hydrochloric  acid,  is  completely  converted  into  chloro- 
aquotetramine  chloride,  together  with  a  very  small  quantity  of  praseo- 
chloride.  When  flavo-nitrate  is  boiled  with  dilute  hydrochloric  acid,  it 
is  converted  into  praseo-  and  aquo-tetramine  salts.  Hence  the  flavo- 
salts  belong  to  the  praseo-series.  It  is  remarkable  that  the  flavo-salts 
are  so  easily  converted  into  compounds  of  the  praseo-series,  whereas 
the  croceo-salts,  which,  according  to  Werner,  belong  to  this  series,  do 
not  yield  chloro-aquotetramine  chloride  or  praseo-chloride  when  treated 
with  hydrochloric  acid. 

The  diaquotetramine  chloride,  when  w^armed  at  100°  or  with 
hydrochloric  acid,  is  converted  into  chloro-aquotetramine  chloride ; 
the  latter  yields  a  red  solution  with  dilute  sodium  hydroxide,  which 
contains  basic  diaquotetramine  chloride,  and  when  treated  with  con- 
centrated hydrochloric  acid,  yields  tetramineroseo-chloride.  Hence 
the  chloro-aquotetramine  salts  and  the  diaquotetramine  salts  (tetra- 
jnineroseo-salts)  belong  to  the  same  series. 

The  praseo-chloride,  when  warmed  with  ammonium  carbonate,  is 
converted  quantitatively  into  the  carbonatotetramine  chloride. 
Hence  the  typical  violeo-salt  belongs  to  the  praseo-series,  or  the  typical 
praseo-salt  to  the  violeo-series. 

The  above  results  show  that  those  differences  between  the  praseo- 
and  violeo-salts  which  are  found  in  the  cobalt  ethylenediamine  salts 
are  not  found  in  the  cobalt-ammonia  salts. 

The  ammonia  group  can  only  be  arranged  in  one  way  as  a  bivalent 
radicle,  whereas  the  ethylenediamine  group  can  be  arranged  in  two 
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%vay.s  that  is,  -NH^-NH^-NHo-XH,- and -NHo  •   NHo'NH^-NHg- 

C0H4  ^2^4 

hence  it  is  not  necessary,  in  order  to  explain  this  isomerism,  to  assume 
that  the  cobalt  atom  has  different  valencies. 

Praseo-  and  DicJiro-salts. — The  praseo-cobalt  sulphate  is  easily  pre- 
pared by  treating  the  chloro-aquotetramine  chloride  (10  grams)  with 
concentrated  sulphuric  acid  (50  c.c),  and  allowing  the  mixture  to 
remain  until  a  violet  solution  is  obtained.  The  solution  is  then  cooled 
with  ice,  and  concentrated  hydrochloric  acid  (50  c.c.)  gradually  added. 
After  24 — 28  hours,  the  green  praseo-cobalt  salt  which  crystallises  out  is 
washed  free  from  hydrochloric  acid  with  dilute  sulphuric  acid,  and 
then  with  absolute  alcohol.  The  yield  is  very  nearly  theoretical.  If 
the  praseo-salt  is  washed  twice  with  dilute  sulphuric  acid  in  order  to 
extract  traces  of  pentamine  salts,  and  then  washed  with  dilute 
hydrochloric  acid  until  free  from  sulphuric  acid,  a  theoretical  yield  of 
praseo-cobalt  chloride  is  obtained.  Praseo-salts  are  also  obtained  pure 
and  in  theoretical  quantities  from  diaquotetraminecobalt  sulphate, 
which  is  easily  obtained  from  carbonatotetraminecobalt  sulphate. 
The  diaquotetramine  sulphate  (10  grams)  is  dissolved  in  concen- 
trated sulphuric  acid  (50  c.c),  allowed  to  remain  24  hours,  then  mixed 
with  concentrated  hydrochloric  acid  (50  c.c),  and  allowed  to  remain 
48  hours,  when  the  praseo-salt  which  crystallises  out  is  either  washed 
free  from  hydrochloric  acid  by  dilute  sulphuric  acid,  or  free  from 
sulphuric  acid  by  hydrochloric  acid,  and  the  praseo-sulphate  or  chloride 
then  washed  with  absolute  alcohol.  Praseo-cobalt  chloride  crystallises 
with  IHoO  and  is  not  anhydrous  as  stated  by  Klein  {Zeit.  anorg. 
Chem.,  14,  28).  The  bromide,  is  obtained  from  the  acid  sulphate 
in  a  similar  manner  to  the  chloride.  The  chlorobromide  becomes 
bright  blue  if  kept  at  100°  for  some  6  weeks;  it  then  loses  25  per 
cent,  in  weight,  corresponding  with  a  loss  of  2XHo  -f  CI. 

The  conversion  of  chloride  into  sulphate,  and  of  the  sulphate  into 
chloride,  which  takes  place  so  easily  in  the  praseo-salts,  also  takes  place 
in  the  dichro-salts.  The  dichro-chloride,  in  an  analogous  manner  to  the 
praseo-chloride,  yields  a  dichlorosulphate  from  which  a  dichloronitrate 
can  be  obtained.  The  dichro-chloride  is  obtained  by  heating  the 
triamine  nitrite  with  concentrated  hydrochloric  acid. 

Acid  dichloroaquotriamine  cobalt  sulphate,  Cl2Co(NH3)30H2*  SO^H, 
is  obtained  by  treating  the  dichro-chloride  with  50  per  cent,  sulphuric 
acid,  and  after  the  mixture  has  remained  24  hours,  washing  the  pro- 
duct free  from  hydrochloric  acid  with  dilute  sulphuric  acid ;  it 
crystallises  in  microscopic,  greyish-green  needles.  When  treated  with 
hydrochloric  acid,  it  is  converted  into  the  dichro-chloride.  It  dissolves 
in  5 — 6  parts  of  cold  water  to  a  greenish  solution,  which,  however, 
soon  changes  to  violet,  and  when  mixed  with  hydrochloric  acid,  yields 
dichro-cobalt  chloride  and  not  the  chlorodiaquotriamine  chloride. 
The  silver  salt,  Cl2Co(NH.,)30H2*  SO^Ag,  is  obtained  as  a  bright, 
olive-green  precipitate  by  treating  the  compound  with  silver  nitrate. 
It  is  easily  decomposed  by  cold  water  into  silver  chloride  and  a  blue 
solution. 

33—2 
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Dichloroaquotriamine  cohalt  nitrate,  Cl2Co(NH3)30H2*N03,  is  ob- 
tained by  treating  the  preceding  salt  with  dilute  nitric  acid.  It 
crystallises  in  very  small,  dichromatic  prisms. 

Chlorodiaquotriamine  cobalt  sulphate,  C10H2Co(NH3).OHg  I SO^,  is 
formed  when  a  cold  aqueous  solution  of  the  dichro-sulphate  is  kept. 
It  crystallises  in  violet-red  crusts  of  rhombic  tablets,  which  are 
sparingly  soluble  in  cold  water,  and  insoluble  in  dilute  alcohol. 
When  allowed  to  remain  for  24  hours  with  dilute  hydrochloric  acid, 
it  is  converted  into  the  dichro-chloride.  A  dilute  solution  of  the 
dichro-sulphate,  after  some  time,  deposits  yellow  prisms  which  are 
probably  the  triaquotriamine  chloride  sulphate.  E.  C.  K. 

CoUoidal  Tungstic  Acid.  By  Alexander  P.  Saban^eff  (Zeit, 
anorg.  Chem.,  1897,  14,  354 — 360). — The  author  has  prepared  the 
substance  described  by  Graham  {Froc.  Roy.  tSoc,  1864,  13,  340)  as 
colloidal  tungstic  acid,  and  finds  that  it  is  an  amorphous  form  of 
sodium  metatungstate.  It  has  the  properties  ascribed  to  it  by 
Graham  except  that  the  colour  of  the  solution  is  generally  blue,  not 
green ;  when  boiled  with  dilute  acids,  it  does  not  give  a  precipitate, 
with  concentrated  acids,  however,  it  yields  a  yellow  precipitate  of 
tungstic  hydroxide.  The  yield  amounts  to  about  20 — 23  per  cent,  of 
the  sodium  tungstate  employed.  The  author  was  unable  to  obtain  a 
product  free  from  alkali  either  by  adding  hydrochloric  acid  during  the 
dialysis  or  by  the  action  of  hydrochloric  acid  on  the  colloidal  salt.  In 
order  to  obtain  the  colloidal  salt,  it  is  necessary  to  employ  the  sodium 
tungstate  and  hydrochloric  acid  in  the  proportion  2N'a2W04 :  3HC1, 
but  the  reaction  proceeds  only  partially  according  to  the  equation 
4Na2W04  +  6HC1  =  Na20,4W03  +  6NaCl.  A  solution  of  sodium  meta- 
tungstate and  sodium  chloride  does  not  behave  in  the  same  manner  as  a 
solution  of  the  same  concentration  of  sodium  tungstate  and  hydrochloric 
acid.  The  latter  gives  with  the  excess  of  acid  a  precipitate  of  tungstic 
hydroxide,  whereas  the  former  remains  unaltered  even  on  boiling.  When 
the  mixture  of  4Na2W04  and  6HC1  is  evaporated  on  the  water  bath  or 
at  40°,  crystalline  sodium  paratungstate  first  separates,  then  sodium 
chloride  and  a  double  salt  of  the  composition  ]S'a20,4W03,2N"aCl,Il20 ; 
the  mother  liquor  contains  sodium  metatungstate,  together  with  a  small 
quantity  of  sodium  chloride. 

The  crystalline  and  colloidal  modifications  of  sodium  metatungstate 
have  very  similar  properties.  The  solutions  are  neither  decomposed  nor 
precipitated  by  ordinary  hydrochloric  acid,  but  the  addition  of  fuming 
acid  causes  a  precipitation ;  with  alkali,  either  the  para-  or  the  normal 
salt  is  formed,  according  to  the  proportion  added.  Both  modifications 
lose  the  same  percentage  of  water  when  heated  at  100°  and  200°,  and 
when  heated  to  redness  become  insoluble  in  water.  They  show  an 
equal  molecular  conductivity  in  dilute  solutions,  but  in  stronger 
solutions  the  molecular  conductivity  of  the  colloidal  modification  is 
somewhat  less.  E.  C.  E. 

Thorium.  By  Gerhard  Kruss  (Zeit.  anorg.  Chem.,  1897,  14, 
361 — 366). — Thorium  hydroxide  is  most  easily  prepared  by  treating 
solid  thorium  sulphate  with  ammonia,  taking  care  to  stir  the 
mixture  well  in  order  to  complete  the  reaction.     The  product,  which  is 
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a  heavy  powder  easily  washed,  is  boiled  with  ammonia  in  order  to 
extract  the  last  traces  of  sulphate,  and  then  washed  with  water. 

Tliorium  chloride,  ThCl^  +  THgO,  is  obtained  by  treating  thorium 
hydroxide  suspended  in  absolute  alcohol  with  hydrogen  chloride,  and 
allowing  the  solution  thus  obtained  to  crystallise  in  a  vacuum  over 
sodium  hydroxide  and  sulphuric  acid.  It  crystallises  in  rhombic 
pyramids,  deliquesces  in  the  air,  and  eflSoresces  when  allowed  to 
remain  in  a  desiccator,  water  and  hydrogen  chloride  being  given 
off.  The  anhydrous  chloride  cannot  be  prepared  by  heating  the 
crystals  in  a  current  of  hydrogen  chloride  or  chlorine,  as  under  these 
conditions  a  mixture  containing  oxychloride  is  obtained.  When  heated, 
it  decomposes  with  formation  of  thorium  oxide  and  evolution  of  water 
and  hydrogen  chloride.  It  is  very  easily  soluble  in  water  and  alcohol, 
yielding  an  acid  solution,  and  the  addition  of  ether  to  the  alcoholic 
solution  causes  a  precipitate  of  the  unaltered  salt.  When  crystallised 
from  alcohol  containing  water,  it  separates  in  slender  needles  with 
11  to  12  H2O,  as  described  by  Cleve. 

Thorium  Oxychloride. — The  preparation  of  a  pure  compound  of  the 
composition  ThOCl.2,  has  not  been  accomplished ;  nothing  but  impure 
products  were  obtained  by  heating  the  chloride  in  a  current  of  hydrogen 
chloride  or  chlorine,  or  by  heating  the  hydroxide  in  a  current  of 
hydrogen  chloride.  The  product  obtained  by  heating  the  crystalline 
chloride  alone  always  contains  more  thorium  oxide  than  is  required 
by  the  above  formula.  E.  C.  R. 

Constitution  of  Platosemiamine  Compounds.  By  Alfonso 
CossA  {Zeit.  anorg.  Chem.,  1897,  14,  366 — 373). — Mainly  a  criticism 
of  Werner's  views  on  the  constitution  of  the  ammonio-platinum  com- 
pounds. 
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Composition  and  Specific  Gravity  of  Sulfoborite.  By  Kon- 
STANTiN  Thaddeeff  {Zeits.  Kryst.  Alin.,  1897,  28,  264—275). — In  the 
previous  analysis  of  sulfoborite  by  Naupert  and  Wense  (Abstr.,  1893, 
ii,  325  ;  1895,  ii,  276),  the  determinations  of  boric  acid  and  water  are 
unsatisfactory.  A  new  examination  gives  as  the  mean  of  five  partial 
analyses  : 


Loss  on 

Loss  at 

MgO. 

SO3. 

B2O3 

Fe,03- 

ignition. 

110—170°. 

Insol. 

Total. 

33-48 

22-46 

19-79 

0-11 

23-43 

0-10 

0-32 

99-69 

Direct  determinations  of  the  water  by  fusing  with  sodium  and  potas- 
sium carbonates  (Sipocz's  method)  gave  20-01  and  19-47j'per  cent.,  but 
as  caustic  soda  may  have  been  formed,  these  are  probably  too  low. 
These  analyses  give  the  molecular  ratios  MgO  :  SO3  :  B20.^ :  H.,0  = 
2-98  :1  :  I'Ol  :  4-66,  and  the  new  formula,  MgBO^Mg2^oO^M'^2^  = 
4MgHB03,2MgS04,7H20.     The  molecular  ratio  of  the  water  is  still 
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unsatisfactory,  this  being  due  to    the   partial    decomposition  of  the 
material  analysed. 

As  the  crystals  are  acted  on  by  water,  the  specific  gravity  deter- 
minations were  made  by  weighing  the  mixture  of  methylene  iodide  and 
benzene  in  which  the  crystals  floated,  or  by  weighing  the  crystals  with 
benzene  in  a  pyknometer.  Clear  fresh  crystals  gave  sp.  gr.  =  2 -440. 
Unselected  crystals  gave  2*28 — 2*445,  and  the  material  analysed  gave 
2-415.  L.  J.  S. 

Gersbyite  and  Munkrudite.  By  Lars  J.  Igelstrom  {Zeits.  Kryst. 
Mill.,  1897,  28,  310— 312).— These  two  '' new  minerals  "  occur  with 
"  munkforsite  "  (this  vol.,  ii,  267)  in  the  damourite  quartzite  at  Dicks- 
berg,  Sweden.  Gersbyite  is  a  blue  mineral  closely  resembling  lazulite 
in  appearance ;  from  five  analyses,  which  vary  considerably,  the 
formula  is  given  as  3(Fe,Mn,Ca,Mg)0,P205  +  3(3Al203,P20.)  +  I7H2O  ; 
this  is  more  basic  than  lazulite. 

Munkrudite  is  a  white,  transparent,  crystallised  mineral,  which 
occurs  mixed  with  pyrites ;  it  contains  phosphoric  acid  (about  12  per 
cent.),  sulphuric  acid,  ferrous  oxide,  and  lime ;  it  is  therefore  related 
to  svanbergite  and  "  munkforsite,"  but  in  outward  appearance  it  is 
very  different  from  the  latter.  L.  J.  S. 

[Augite  from  Montana.]  By  Louis  Y.  Pirsson  {Zeits.  Kryst. 
Min.,  1897,  28,  333;  from  Bull.  Geol.  Soc.  Amer.,  1895,  6,  389—422. 
Compare  Abstr.,  1896,  ii,  192). — In  a  paper  by  W.  H.  Weed  and  L.  V. 
Pirsson  on  the  igneous  rocks  of  the  Highwood  Mountains  of  Montana, 
a  description  is  given  of  the  augite  which  forms  about  half  of  the  new 
rock  shonkinite  from  Square  Butte.  It  occurs  as  easily  isolated, 
greenish-black  crystals  over  1  cm.  in  length,  and  of  the  usual  habit. 
Analysis  gave  : 

SiOa.  TiO.,.  AI2O3.  FegOg.  FeO.  MnO.  MgO.  CaO.  l^a^O.  KoO.  H2O  (at  100°).  Total. 
49-42  0-55     4-28      2-86    5-56    010    13-58  22-35    1-04     0-38  0-09  100-21 

This  gives  the  formula  13Ca(Mg,Fe)Sio06-h2(Na2,Pv")(Al,Fe)2Si06. 

L.  J.  S. 

Garnet  from  the  Turjinsk  mines.  By  E.  ton  Fedorow  (Zeits. 
Krijst.  Mill.,  1896,  28,  276— 290).— The  important  ore  deposits,  con- 
sisting mainly  of  copper  pyrites,  of  the  Bogoslowsk  district  in  the 
Urals,  occur  near  the  margins  of  an  eruptive  mass  of  augite-garnet 
rock.  The  garnets  are  of  two  kinds  :  a  dark  brown  (anal.  I),  and  a 
pale  green  which  in  thin  sections  is  colourless  (anal.  II).  The  differ- 
ence in  colour  of  these  garnets  is  not  explained  by  the  chemical   com- 


Lon. 

Si02. 

FegOs. 

FeO. 

CaO. 

AI2O3. 

MnoOg 

L  34-98 

23-77 

3-33 

34-06 

3-32 

1-22 

n.  38-22 

25-62 

196 

31-80 

2-11 

0-58 

The  main  portion  of  the  paper  is  occupied  by  a  description  of  the 
optical  anomalies  of  the  light  coloured  garnet ;  the  dark  coloured  is 
isotropic.  L.  J.  S. 

Analysis  of  a  Meteoric  Stone  which  fell  at  Madrid,  February 
10th,  1898.     By  Santiago  Boxilla  Mtrat  {Bull.  Soc.  Chim.,  1897,  [iii], 
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15,   1070). — The  analysis  of   this  meteoric  stone  gave  the  following 
results  : 

CaO.        MnOg. 
0-51        0-08 

Phosphorus,  chromium,  copper,  sodium,  potassium,  lithium,  and 
nitrogenous  compounds,  which  amounted  in  all  to  0*85  per  cent.,  bring 
the  total  to  100. 

The  sp.  gr.  =3*6189  at  15°;  hygroscopic  moisture  amounted  to 
0-2841  per  cent.  M.  0.  F. 


SiOs 

MgO. 

Fe. 

FeS. 

FegOa. 

AiA. 

m. 

58-86 

15-95 

7-75 

7-23 

5-11 

2-36 

1-30 
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Fatty    Matter    of  Beer   Yeast.      By  Ernest  Gerard  and  P. 

Darexy  (/.  Pharm.,  1897,  [vi],  5,  275— 280).— The  authors  find  that 
the  fatty  matter  obtained  from  yeast  contains  stearic  and  palmitic 
acids  together  with  a  small  quantity  of  butyric  acid.  The  acids  occur 
to  a  certain  extent  as  their  glyceryl  salts,  and  also  probably  in  the 
free  form.  J.  J.  S. 

Formation  of  "Fruit  Ethers"  by  Yeasts  in  Green  Malt 
and  in  Worts.  By  Paul  Lindner  (Bied.  Centr.,  1897, 26,  339—340  ; 
from  Wochensch.  f.  £7'auerei,lS9Q,'No.  23,  552). — The  intense  odour  of 
"  fruit-ether  "  (ethereal  salts)  observed  when  green  malt  is  kept,  with 
abundant  aeration,  is  due  to  a  yeast  nearly  related  to  Saccharomyces 
anomalus.  If  the  malt  is  too  wet,  the  yeast  production  is  less,  and  an 
odour  of  sour  beet-root  is  produced.  The  formation  of  ethereal  salts 
(probably  ethylic  acetoacetate)  prevents  the  development  of  bacteria ; 
and  the  striking  stability  of  many  surface-yeasts  is  no  doubt  connected 
with  the  sour  ethereal  odour  which  they  nearly  always  possess. 

In  the  case  of  various  fruits,  such  as  strawberries,  the  ethereal  salts 
act  as  preservatives  from  putrefaction.  Saccharomyces  apiculatus,  and 
other  dextrose  yeasts,  also  give  rise  to  production  of  ethereal  salts, 
especially  under  conditions  of  aeration.  Wine  loses,  perhaps,  some  of 
its  bouquet  when  so  much  pure  yeast  is  added  to  the  must  that  the 
S.  apiculatus  is  unable  to  produce  ethereal  salts.  N.  H.  J.  M. 

Fixation  of  Free  Nitrogen  by  the  Bacillus  of  Leguminous 
Nodules.  By  Maze  (Ann.  Inst.  Pasteur,  1897,  44 — 5i). — The  very 
slight  gain  of  nitrogen  hitherto  observed  in  cultivations  of  the  legu- 
minous nodule  bacillus  is  attributed  to  the  fact  that  nitrogen  has  only 
been  supplied  in  the  uncombined  state,  or  as  ammonia  and  asparagine, 
whilst  under  natural  conditions  the  bacillus  has,  from  the  commence- 
ment, a  store  of  proteid  nitrogen.  The  amount  of  hydrocarbon 
furnished  (as  in  the  experiments  of  Frank,  Laurent  and  Beyerinck)  has 
also  been  too  limited.  Moreover,  the  branched,  forked,  and  flattened 
forms  of  the  nodules  indicate  that  a  sufficient  supply  of  oxygen  is  of 
importance. 

By  cultivating  the  bacillus  on  the  surface  of  golid  media  containing 
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infusion  of  haricots,  saccharose,  sodium  chloride,  and  sodium  hydrogen 
carbonate,  very  abundant  growth  was  rapidly  obtained.  The  experi- 
ments were  made  in  a  series  of  flasks  through  which  air  free  from 
combined  nitrogen  was  passed  (20  litres  per  day).  The  first  experiment, 
which  lasted  14  days,  showed  a  gain  (in  three  flasks)  of  40*8  milli- 
grams of  nitrogen,  the  initial  and  final  amounts  of  nitrogen  being 
respectively  62-1  and  102-9  milligrams.  Supposing  the  whole  of  the 
sugar  present  to  have  been  consumed,  the  relation  of  nitrogen  gained 
to  sugar  consumed  would  be  0*0408 -^  3*075  =  0*013.  Similar  results 
were  obtained  in  a  second  experiment :  nitrogen  at  commencement  =  70*7 
milligrams;  at  conclusion  118*2  milligrams;  gain  =  47*5  milligrams. 

A  third  experiment  was  made,  employing  a  liquid  instead  of  a  solid 
medium.  The  cultures  were  made  in  two  flasks,  each  containing  50  c.c. 
of  haricot-broth  with  sugar  (2*6  per  cent.),  sodium  chloride  (0*1  per 
cent.),  and  a  trace  of  hydrogen  sodium  carbonate.  The  experiment 
lasted  16  days,  by  which  time  the  whole  of  the  sugar  was  consumed. 
The  nitrogen  fixed  amounted  to  45*8  -  22*4  =  23*4  milligrams,  and  the 
relation  of  nitrogen  gained  to  sugar  consumed  was  0*0234-^2*6. 

The  results  show,  therefore,  that  the  bacillus,  when  cultivated  under 
suitable  conditions,  readily  develops,  at  the  same  time  exercising  its 
important  function  of  assimilating  elementary  nitrogen.  Symbiosis  is 
not  necessary  to  explain  nitrogen  fixation,  which  is  effected  by  the 
bacillus  alone  (compare  Duclaux,  ^?^?^.  Inst.  Pasteur,  1894,  728).  The 
leguminous  plant  furnishes  the  bacillus  with  hydrocarbons  and  organic 
nitrogen,  thus  supplying  the  organism  with  the  energy  necessary  to 
enable  it  to  fix  nitrogen. 

With  regard  to  the  relation  of  nitrogen  fixed  to  sugar  consumed,  it 
is  pointed  out  that  the  percentages  of  nitrogen  and  sugar  in  sugar-beet 
are  about  0*224  and  14*0.  The  relation  0*224 -f  14*0  =  0*016  is  rather 
higher  than  the  relation  shown  by  experiment  3.  It  is,  however,  clear 
that  sugar-beet,  in  its  second  year,  could  easily  obtain  its  nitrogen 
from  the  air  if  its  accumulated  energy  could  be  so  utilised.  The 
relation  of  leaf  surface  to  total  weight  is  at  least  as  great  in  clover 
and  lucerne  as  in  beet-root,  whilst  the  vegetative  period  of  Leguminosce 
is  longer  than  that  of  beet-root.  The  minimum  temperature  at  which 
vegetation  is  manifested  is  also  in  favour  of  the  Leguminosce. 

N.  H.  J.  M. 

Function  of  Tannin  in  Plants  and  especially  in  Fruits.  By 
C.  Gerber  {Comjjt  rend,  1897,  124,  1106— 1109).— In  the  respiration 
of  soft  fruits  containing  tannin,  the  volume  of  the  carbonic  anhydride 
evolved  is  less  than  that  of  the  oxygen  absorbed  so  long  as  any  tannin 
remains  unaltered.  As  soon  as  all  the  tannin  has  disappeared,  pectin 
is  produced.  If  the  temperature  is  so  low  that  the  cellular  activity 
is  not  great,  the  respiration  quotient  remains  lower  than  unity,  but  if 
the  temperature  is  so  high  that  the  cellular  activity  requires  more 
energy  than  is  furnished  by  the  free  oxygen,  the  cellules  obtain  the 
necessary  energy  from  the  alcoholic  fermentation  of  the  sugars,  the 
carbonic  anhydride  produced  by  it  being  added  to  that  produced  by 
respiration,  and  thus  giving  a  quotient  higher  than  unity.  It  follows 
that  one  of  the  principal  functions  of  tannins  in  fruits  is  to  prevent 
pectic  transformations,  and  thus  check  the  fermentation  of  the  sugars. 
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Direct  experiments  Avith  the  fruit  of  Dyospyros  kaki  show  that  the 
disappearance  of  tannins  does  not  involve  an  increase  in  the  amount  of 
sugar,  and  experiments  on  the  respiration  of  Sterigmatocystis  nigra  on 
a  solution  of  nut-gall  tannin  lead  to  the  same  conclusion.  In  fruits 
containing  tannins,  the  latter  disappear  as  the  result  of  complete  oxida- 
tion, without  forming  any  carbohydrates.  C.  H.  B. 

Analysis  and  Composition  of  Stick  Liquorice.     By  G.  Py  {J. 

Pharm,  1897,  [vi],  5,  280 — 284). — The  author  has  analysed  numerous 
samples  of  "  Spanish  liquorice."  In  each  case,  the  moisture,  ash,  alco- 
holic extract,  organic  substances  insoluble  in  alcohol  of  75°,  ammonium 
glycyrrhizate,  total  nitrogen,  and  glucose  were  estimated.  Directions 
are  also  given  for  testing  for  gelatin  and  gum.  J.  J.  S. 

The  Carbohydrates  of  "Wheat,  Maize,  Flour,  and  Bread.  By 
WiNTHBOP  E.  Sto;ne  {OJice  of  Ex^ot.  Stat.  U.S.  Agric.  Dept.  Bul.y  34, 
1896,  7 — 28). — The  carbohydrates  present  in  grains  and  in  flour  were 
determined,  and  the  changes  which  take  place  during  the  process  of  bread- 
making  investigated.  The  analytical  methods,  which  are  described, 
included  the  separation  and  estimation  of  sucrose,  invert-sugar,  dextrin, 
starch,  pentosans  and  hemicelluloses,  and  crude  fibre.  The  process  of 
making  the  bread  is  fully  described.  The  following  numbers  show  the 
percentage  amounts  of  carbohydrates  in  the  dry  matter  of  wheat, 
maize,  flour,  and  bread  : — 


Invert. 

Soluble 

Normal 

Crude 

Sucrose. 

sugar. 

Dextrin. 

starch. 

starch.  Pentosans 

.  tibre. 

Winter  {  grain . . , 
wheat  \  bread.., 

.     0-51 

0-08 

0-27 

0-00 

30-94 

4-54 

2-68 

.     0-014 

0-10 

0-68 

1-37 

27-93 

4-16 

2-70 

Spring  ]  grain.. 

.     0-72 

0-00 

0-41 

0-00 

30-36 

4-37 

2-51 

wheat  )  bread.. 

.     0-05 

0-32 

0-23 

2-36 

27-08 

4-34 

2-42 

Winter  \  flour  . . 
wheat    (  bread.. 

.     0-20 

000 

1-06 

0-00 

34-04 

0-00 

0-25 

.     0-15 

0-38 

0-91 

1-74 

31-99 

0-00 

0-17 

Spring  1  flour  . . 
wheat    (  bread.. 

.     0-18 

0-00 

0-90 

0-00 

46-19 

0-00 

0-25 

.     0-06 

0-37 

0-27 

1-99 

39-71 

0-00 

0-34 

^^^-{S:: 

.     0-27 

0-00 

0-32 

000 

42-50 

5-14 

1-99 

.     0-16 

0-19 

0-00 

2-80 

40-37 

3-54 

2-22 

Flour  made  from  wheat  contains  less  sucrose  and  crude  fibre  than  the 
grain;  invert-sugar  and  pentosans  disappear  entirely.  In  making 
bread,  there  is  a  loss  of  carbohydrates  amounting  to  1 — 5  per  cent,  of 
the  total  dry  matter ;  there  is  a  diminution  in  the  amount  of  sugar, 
and  a  tendency  to  convert  the  starch  into  soluble  and  fermentable 
forms.  This  change  of  starch,  however,  is  confined  to  the  more  ex- 
posed portions  of  loaves ;  in  the  author's  experiments,  the  amount  of 
starch  changed  did  not  average  more  than  10  per  cent,  of  the  total  starch. 

The  temperature  of  the  interior  of  the  loaves  baked  in  the  usual 
manner  never  exceeded  99°.  The  loss  of  weight  in  ** raising"  and 
baking  bread  amounts  to  12 — 20  per  cent.,  but  the  actual  loss  of  dry 
substance  is  only  3 — 4  per  cent. 

All  the  carbohydrates  originally  present  in  flour  were  found  in  the 
bread,  and  the  bread  contained,  besides,  more  or  less  ''  soluble  starch." 

N.  H.  J.  M. 

Action  of  Bnzymic  Ferments  on  Starches  of  Different 
Origin.     By  Winthrop  E.  Stone  {Office  of  Expt.  Stat.  U.S.  Agric.  Dept. 
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Bid.,  34,  1896,  29 — 44). — The  starches  selected  for  experiment  were 
(1)  maize,  (2)  wheat,  (3)  rice,  (4)  potato,  and  (5)  sweet  potato  [Batatas 
edulis).  The  enzymes  were  diastase  (from  freshly-prepared  malt), 
ptyalin  (from  human  saliva),  commercial  pancreatin,  pancreatin 
prepared  from  the  pancreas  of  freshly-killed  swine,  and  "  Taka- 
diastase,"  the  enzyme  developed  by  the  fungus  Eurotium  or y zee. 

The  results  of  the  experiments  show  that  the  different  starches  vary 
considerably  in  their  susceptibility  to  the  action  of  the  ferments,  some 
requiring  eighty  times  as  long  as  others  for  complete  solution  or 
saccharification. 

Beginning  with  the  starch  most  readily  changed,  the  relative  order 
is  :  for  malt  extract — sweet  potato,  potato,  wheat,  and  maize  ;  for  saliva 
— potato,  sweet  potato,  maize,  rice,  and  wheat ;  for  pancreatic  fluids 
— potato,  sweet  potato,  and  maize,  with  wheat  and  rice  unchanged  ; 
with  "  Taka-diastase,"  potato-starch  was  the  most  quickly  changed. 
In  some  cases,  the  rapidity  of  the  change  is  proportional  to  the  concen- 
tration of  the  ferment  solution.  It  is  assumed  that,  in  the  processes 
of  digestion,  the  starches  would  have  the  same  relative  susceptibility 
as  they  showed  in  the  above  experiments,  N.  H.  J.  M. 

Origin  of  Silica  in  Incrustations  and  Deposits  of  the  Beet- 
root Sugar  Manufacture  :  Solubility  of  Calcium  Silicate  in 
Saccharine  Solutions.  By  J.  Weisberg  {Bull.  Soc.  Chim.,  1896,  [iii], 
15,  1097 — 1100). — The  author  considers  that  the  greater  amount  of 
silica  and  calcium  silicate  found  in  deposits  and  incrustations  of  beet- 
root juice  is  derived  from  the  lime  used  in  the  purification  of  the  juice. 
The  lime  obtains  its  silica,  not  only  from  the  limestone  used,  but  also 
from  the  coke  and  brickwork  of  the  limekilns.  It  has  been  proved 
that  saccharine  solutions  dissolve  calcium  silicate  more  readily  than 
pure  water  does,  and  also  that  the  amount  of  salt  dissolved  increases 
with  the  strength  of  the  saccharine  solution.  Hot  solutions  dissolve 
more  calcium  silicate  than  cold,  and  the  presence  of  carbonic  anhy- 
dride increases  the  solubility  of  lime,  and  also  of  calcium  silicate  in 
saccharine  solutions.  In  the  latter  case,  part  of  the  calcium  silicate  is 
decomposed,  yielding  calcium  carbonate  and  free  silica.  It  has  been 
found  that  calcined  silica  is  much  less  soluble  in  saccharine  solutions 
than  the  partially  dried  compound.  J.  J.  S. 

Analyses  of  Spurrey.  By  B.  Boggild  (^«ecZ.  Centr..,  1897,26, 
347  ;  from  Ugeskriftf.  Landmo&nd,  1897). — In  certain  parts  of  Denmark, 
the  seeds  of  uncultivated  spurrey  are  collected,  ground,  and  fed,  whilst 
in  other  parts  the  plant  is  cultivated  (especially  on  peaty  soils)  for  the 
production  of  hay  and  seeds.  The  yield  of  spurrey  hay  is  about  2000 
kilos,  per  hectare  (about  16  cwt.  per  acre).  The  following  analyses  show 
that  the  hay  is  nutritious  as  compared  with  average  Danish  hay,  and 
that  the  seeds  are  not  so  excessively  oily  as  was  sometimes  supposed  : — 

Water. 

Ordinary  hay 1859 

Spurrey  hay    13-71 

Seeds    of  Spergula  )    q  o^- 

arvensis  vulgaris  ) 
Seeds  of  >S'.  Maxima   12*15 
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9-19 

Crude 
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27-89 

23-75 

N.  free 
extract. 
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Ash. 
6-35 
5-81 

11-43 

8-92 

13-87 

36-63 

19-30 

1306 

9-56 

8-63 

53-60 
N.  H.  J. 

3-00 
M. 
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Soils  of  Cameroon,  Senegambia,  and  German  East  Africa : 
Improved  Method  of  Soil  Analysis.  By  Ferdinand  Wohltmann 
and  H.  Kratz  {Bled.  Centr.,  1897,  26,  292—296  ;  from  J.  Landw., 
1896,  211). — The  mineral  food-constituents  present  in  soil  are  ex- 
tracted by  macerating  the  soil  (450  grams)  for  48  hours  with  cold 
hydrochloric  acid  (sp.  gr.  =  1*15  ;  1500  c.c).  In  the  case  of  soil  con- 
taining much  iron  and  alumina  (25 — 30  per  cent.),  twice  as  much  hydro- 
chloric acid  is  employed.  The  single  constituents  are  estimated,  as  a 
rule,  by  the  ordinary  methods.  Silica  is  estimated  as  usual  by  evapo- 
rating down,  &c.,  but  in  soils  containing  much  iron  and  alumina,  about 
10  grams  of  sodium  chloride  is  added  to  the  solution  to  prevent  the 
production  of  insoluble  compounds.  Lemmermann  points  out  that  the 
addition  of  sodium  chloride  is  unnecessary,  as  the  insolubility  produced 
in  presence  of  iron  and  alumina  refers  only  to  water  ;  moderate  heating 
after  moistening  with  strong  hydrochloric  acid  will  always  render  the 
compounds  soluble.  N.  H.  J.  M. 

The  Function  of  Humic  Substances  in  the  Fertility  of  Soils. 
By  Armand  Gautier  {Comiyt.  rend.,  1897,  124,  1205— 1206).— Ac- 
cording to  the  author's  view,  the  chief  function  of  the  humic  substances 
in  the  soil  is  to  afford  nutriment  for  the  algse  and  microbes  which 
have  the  power  of  fixing  atmospheric  nitrogen.  In  the  absence  of 
such  nutriment,  the  algse  and  microbes  are  more  or  less  starved,  and 
their  activity  in  fixing  nitrogen  is  thereby  greatly  reduced,  with  the 
result  that  the  soil  remains  comparatively  unfertile.  C.  H.  B. 
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Apparatus  for  the  Industrial  Analysis  of  Gases.  By  Leo 
Vigxon  {ComiyL  rend.,  1897,  124,  1244— 1246).— This  apparatus  con- 
sists of  a  horizontal  tube  closed  at  one  end  by  a  stopcock,  whilst  the 
other  end  terminates  in  a  vertical  explosion  vessel,  fitted  at  its  upper 
end  with  a  stopcock,  and  at  its  lower  with  a  movable  mercury  reser- 
voir. Between  the  extremities  of  the  horizontal  tube  there  are 
attached  to  it  by  means  of  vertical  side  tubes  fitted  with  stopcocks  (1) 
a  vertical  measuring  tube,  which  is  at  the  end  of  the  horizontal  tube 
furthest  away  from  the  explosion  tube.  This  tube  is  attached  at  its 
lower  end  to  a  movable  mercury  reservoir,  and  is  surrounded  by  a 
water  jacket.  (2)  One,  two,  or  more  cylindrical  bulbs  containing  the 
necessary  absorption  reagents.  These  pipettes  have  vertical  stems 
below  the  bulbs  as  well  as  above,  and  their  lower  ends  dip  into  the 
reagents  contained  in  Woulff's  bottles.  The  gas  is  passed  from  one 
tube  or  bulb  to  another  by  means  of  the  movable  mercury  reservoir. 

C.  H.  B. 

Separation  of  Tellurium  from  Antimony.  By  Wilhelm 
Muthmann  and  E.  Schroder  {Zeit.  anorg.  Chem.,  1897, 14,432 — 436). 
— The  method  is  based  on  the  decomposition  of  tellurium  sulphide  and 
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the  insolubility  of  the  resulting  tellurium  in  somewhat  concentrated 
hydrochloric  acid. 

The  solution  of  the  two  metals  in  hydrochloric  acid  is  mixed  with 
tartaric  acid,  and  completely  precipitated  with  hydrogen  sulphide  ; 
the  precipitate  is  separated  and  washed,  and  digested  with  a  warm 
solution  of  potassium  sulphide,  whereby  all  the  tellurium  is  dissolved. 
This  solution,  which  should  not  contain  a  large  excess  of  potassium 
sulphide,  is  gradually  added  to  a  solution  containing  20  per  cent, 
hydrogen  chloride  and  some  tartaric  acid,  and  digested  until  the  pre- 
cipitate becomes  flocculent.  The  precipitate,  which  consists  of  a  mix- 
ture of  tellurium  and  sulphur,  is  separated  and  washed  with  hot 
hydrochloric  acid,  and  then  with  water  containing  tartaric  acid  until 
quite  free  from  antimony.  The  antimony  is  then  determined  in  the 
filtrate  by  any  of  the  ordinary  methods.  The  precipitate  of  tellurium 
and  sulphur  is  dissolved  in  fuming  nitric  acid,  and  the  tellurium 
weighed  either  as  metal  or  dioxide.     The  results  are  accurate. 

An  analysis  of  "  Blattererze,"  from  Nagyag,  by  this  method  gave 
the  following  results:  Pb,  53-55;  Au,  9-47;  Sb,  6-05;  Te,  18-99; 
S,  11-895  ;  quartz,  0*56  per  cent.,  which  corresponds  to  the  empirical 
formula  PbioAu^ShgTegSi^.  E.  C.  R. 

Extremely  Sensitive  Reagent  for  Detection  and  Colori- 
metric  Estimation  of  Nitrous  Acid.  By  E.  Riegler  {Zeit.  anal. 
Chem.,  1897,  36,  377 — 378). — The  author  has  prepared  a  reagent 
which  is  twenty  times  as  sensitive  as  the  1  : 4-naphthylaminesulphonic 
acid  previously  recommended  (this  vol.,  ii,  230).  A  solution  is  made  of 
2  grams  of  chemically  pure  sodium  1  : 4-naphthylaminesulphouate  and 
1  gram  of  ^-naphthol  (puriss.)  in  200  c.c.  and  filtered.  The  solution 
is  colourless,  but  has  a  violet-blue  fluorescence.  It  may  be  preserved 
unchanged  in  the  dark.  It  is  even  better  to  mix  the  dry  substances 
intimately  in  a  mortar  and  preserve  the  dry  mixture,  adding  a  few 
centigrams  of  it  to  the  liquid  to  be  tested.  Both  for  qualitative  and 
quantitative  tests,  the  operations  are  the  same  as  with  naphthyl- 
aminesulphonic  acid  (pp.  230,  385),  except  that  the  type  solution  of 
nitrite  should  be  yV^^  ^^®  strength  there  recommended,  since  this  re- 
agent is  capable  of  detecting  1  part  and  estimating  5  parts  of  N0O3  in 
100  millions  of  water.  M.  J^  S. 

Combustion  Boat  with  Partitions.  By  Erxst  Murmann  {Zeit. 
anal.  Chem.,  1897,  36,  380,  381). — Substances  which  fuse  when  heated 
are  liable  to  flow  to  the  cooler  end  of  the  ordinary  boat,  and,  when 
reached  by  the  heat,  to  decompose  too  rapidly  for  accurate  work.  By 
dividing  the  boat  into  compartments,  this  difficulty  is  entirely  obviated. 

M.  J.  S. 

Precipitation  of  Zinc  as  Sulphide.  By  Jean  Meunier  {Compt. 
rend.,  1897,  124,  1151— 1152).— The  difficulty  usually  experienced  in 
obtaining  zinc  sulphide  in  a  form  that  is  readily  filtered  and  washed 
arises  from  the  use  of  an  excess  of  the  precipitant.  The  solution 
should  be  carefully  mixed  with  ammonia  until  the  precipitate  is  just 
redissolved.  A  slow  current  of  hydrogen  sulphide  is  passed  into  the 
liquid,  but  is  discontinued  as  soon  as  precipitation  is  complete,  this 
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point  being  ascertained  by  testing  a  few  drops  of  the  liquid  on  a 
white  plate  with  a  drop  of  ferrous  sulphate  solution.  The  precipitate 
settles  i-apidly,  and  is  readily  filtered  and  washed,  the  operations 
being  more  rapid  if  the  liquid  is  warm.  The  precipitation  is  not  inter- 
fered with  by  relatively  large  quantities  of  ammonium  salts. 

C.  H.  B. 

Employment  of  Ammonium  Carbonate  in  Water  Analysis. 
By  Adelbert  Rossixg  {Zeit.  anal.  Chem,,  1897,  36,  359— 369).— The 
well-known  discordance  generally  observed  in  the  estimation  of  the 
total  fixed  mineral  constituents  of  natural  watei-s,  between  the  results 
of  evaporation  and  ignition  on  the  one  hand,  and  of  estimation  of  the 
individual  bases  and  acid  radicles  on  the  other,  and  the  disputed 
question  of  the  effect  on  this  discordance  of  the  ammonium  carbonate 
used  by  some  analysts  for  recarbonatingthe  alkaline  earths  causticised 
by  the  ignition,  induced  the  author  to  examine  the  behaviour  of  such 
salts  as  commonly  occur  in  watei*s,  when  evaporated  and  ignited  with 
ammonium  carbonate.  Potassium  and  sodium  chloride  and  sodium 
sulphate  did  not  alter  in  weight  when  repeatedly  treated  with  am- 
monium carbonate.  Calcium  and  magnesium  sulphates  both  exhibited 
a  considerable  loss  of  sulphuric  acid  with  corresponding  decrease  in 
weight.  This  loss  increases  on  successive  treatments,  so  that  the  at- 
tainment of  a  constant  weight  would  mislead  to  a  greater  extent  than 
the  acceptance  of  the  first  weighing.  The  use  of  an  aqueous  solution 
of  carbonic  anhydride  for  recarbonating  the  alkaline  earths  seems  free 
from  error  as  far  as  the  above-named  salts  are  concerned.  When 
applied,  however,  to  residues  containing  magnesia,  it  fails  to  restore 
the  whole  of  the  lost  carbonic  anhydride.  Mohr's  proposal  to  add  a 
known  weight  of  sodium  carbonate  to  waters  containing  magnesium 
chloride  fails,  therefore,  to  attain  the  desired  result.  The  recommenda- 
tion of  Fresenius  to  convert  the  whole  of  the  bases  into  sulphates  by 
evaporation  with  an  excess  of  sulphuric  acid  would  seem  open  to  a 
similar  objection,  since  it  is  necessary  to  ignite  the  residue  with  am- 
monium carbonate  in  order  to  convert  the  alkali  hydrogen  sulphates 
into  normal  sulphates.  Direct  experiments  show,  however,  that  the 
loss  of  sulphuric  acid  from  calcium  and  magnesium  sulphates  when 
solid  ammonium  carbonate  is  used  is  comparatively  small,  and,  for  the 
purposes  of  water  analysis,  may  be  neglected.  M.  J.  S. 

lodimetric  Estimation  of  Sugars.  By  Gysbert  Romijn  {Zeit.aTuU. 
Chem.j  1897,36,  349 — 359). — Glucose  is  oxidised  by  iodine,  in  presence 
of  alkali,  to  gluconic  acid  with  approximate  completeness,  but  if  excess 
of  alkali  hydroxide  is  employed  the  oxidation  is  too  irregular  to  form 
the  basis  of  an  analytical  process.  By  using  borax  as  the  alkali,  the 
reaction,  under  definite  conditions  of  time,  temperature,  and  dilution, 
becomes  sufficiently  regular.  The  iodine  solution  recommended  contains 
40  grams  of  borax  and  about  10  grams  of  iodine  per  litre.  Of  this 
solution,  25  c.c.  is  mixed  with  25  c.c.  of  the  sugar  solution  containing 
about  01 5  gi-am  of  sugar,  in  a  narrow-necked  flask  with  long  glass 
stopper.  The  stopper  is  wired  down,  and  a  few  drops  of  water  placed 
in  the  gutter  formed  by  the  stopper  and  the  neck  of  the  flask.  The 
flask  is  then  kept,  by  means  of  a  thermostat,  at  25^  for  16 — 22  hours. 
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after  which  the  contents  are  acidified  by  hydrochloric  acid,  and  the  un- 
absorbed  iodine  titrated  by  thiosulphate.  For  2  atoms  of  iodine,  1 
molecule  of  sugar  (C^5Hj20g)  is  calculated,  and,  with  glucose,  results 
ranging  from  98'6  to  100'9  per  cent,  were  obtained.  At  greater 
dilutions,  the  results  were  higher,  owing  to  the  hydrolytic  dissociation 
of  the  borax.  Very  similar  results  were  obtained  with  the  aldoses, 
galactose,  mannose,  arabinose,  xylose,  and  rhamnose,  whilst  levulose, 
and  the  ketoses  in  general,  were  scarcely  attacked,  so  that  the  process 
serves  for  estimating  a  sugar  of  the  former  class  in  presence  of  one  of 
the  latter.  Sorbose  behaves  like  the  ketoses.  Maltose,  and  especially 
lactose,  consume  more  iodine  than  dextrose.  Saccharose,  raffinose,  and 
stachyose,  which  do  not  reduce  Fehling's  solution,  are  oxidised  to  a 
considerable  extent  by  the  borax-iodine  solution.  The  process  is  not 
applicable  to  the  estimation  of  sugar  in  wine  or  urine,  since  iodine  is 
consumed  by  glycerol  and  by  uric  acid,  as  well  as  by  many  other  sub- 
stances, such  as  manuitol,  lactic  acid,  (tc.  M.  J.  S. 

Volumetric  Estimation  of  Acetone.  By  Edward  E,.  Squibb. 
(J.  Amer.  Chem.  Soc,  1896, 18,  1068— 1079).— The  process  used  by  the 
author  is  a  slight  modification  of  the  well-known  method  of  Robineau 
and  Rollin,  which  is  based  upon  the  titration  of  acetone  by  means  of 
potassium  iodide  and  sodium  hypochlorite  in  an  alkaline  solution. 

The  following  reagents  are  required  :  A  standard  solution  of  acetone. 
50  c.c.  of  water  is  put  into  a  flask  of  100  c.c.  capacity,  and  carefully 
weighed;  13  c.c.  of  pure  acetone  is  added,  and  the  whole  is  again 
weighed.  The  liquid  is  now  transferred  to  a  graduated  measuring 
flask,  the  weighing  flask  being  well  rinsed,  and  then  diluted,  so  that 
10  c.c.  contains  0*1  gram  of  acetone.  The  author  advises  keeping  this 
solution  in  the  dark. 

Potassium  iodide. — 250  grams  of  the  salt  is  dissolved  in  water,  and 
the  solution  made  up  to  a  litre ;  each  c.c.  will  contain  2*5  grams  of  the 
iodide. 

Sodium  hydroxide. — 257  grams  of  commercially  pure  soda  is  dis- 
solved in  water  and  the  solution  made  up  to  1  litre.  When  quite 
clear,  850  c.c.  of  the  solution  is  poured  ofl:  and  added  to  the  solution 
of  potassium  iodide,  making  1850  c.c.  of  total  solution. 

Sodium  hypochlorite. — One  litre  of  liquor  sodce  chloratoe,  U.S. P. 
(containing  2- 6  per  cent,  of  available  chlorine)  is  mixed  with  25  c.c. 
of  the  sodium  hydroxide  solution. 

Bicarho7iated  starch  solution. — 0'125  gram  of  starch  is  ground  up 
with  5  c.c.  of  cold  water,  added  to  20  c.c.  of  hot  water,  and  boiled. 
"When  cold,  2  grams  of  sodium  hydrogen  carbonate  is  added  and 
stirred  until  dissolved.  This  preparation  will  keep  for  three  months, 
or  longer. 

The  titration. — Ten  c.c.  of  the  dilute  acetone  is  put  into  a  50  c.c. 
beaker,  and  20  c.c.  of  the  mixed  soda  and  potassium  iodide  solution 
added  ;  into  this,  the  hypochlorite  is  rapidly  run  in  from  a  burette 
until  8  or  10  c.c.  has  been  added.  The  iodoform  is  then  allowed  to 
settle,  and  a  few  drops  more  of  the  hypochlorite  added.  Should  this 
produce  a  dense  cloudiness,  a  little  more  is  added,  until  finally  the  cloudi- 
ness is  only  very  slight.    It  is  then  tested  by  starch,  a  drop  of  the 
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starch  solution  being  placed  near  to  a  drop  of  the  liquid  on  a  white  por- 
celain plate,  and  the  two  drops  run  into  one  another.  If  no  blue  colour 
is  visible,  a  few  more  tenths  of  a  c.c.  of  hypochlorite  solution  is  run  in, 
repeating  the  process  until  the  starch  gives  a  blue  coloration.  Having 
now  checked  the  standard  solution,  any  number  of  acetone  estimations 
may  be  made,  but  it  must  be  remembered  that. the  hypochlorite  does  not 
keep,  and  must,  therefore,  be  standardised  daily.  It  is  also  advisable, 
when  dealing  with  iicetone  solutions  of  unknown  strength,  that  the  esti- 
mation should  be  repeated,  taking  such  a  quantity  of  solution  that  the 
amount  of  acetone  is  about  the  same  as  that  used  in  the  check  experiment. 
The  author  also  confirms  the  statement  that  the  presence  of  ethylic 
alcohol  does  not  interfere  with  this  process,  although  it  is  an  iodoform 
yielding  substance.  L.  de  K. 

Estimation  of  Acetone  in  Urine.  By  G.  Argenson  {Bull.  Soc. 
Chim.,  1897,  [iii],  15,  1055 — 1058). — Leoben's  method  of  determining 
acetone  in  urine  consists  in  distilling  the  liquid  until  a  fourth  part  has 
passed  over,  converting  the  acetone  into  iodoform,  decomposing  the 
latter  with  alcoholic  potash,  and  determining  the  potassium  iodide  by 
means  of  a  standard  solution  of  silver  nitrate.  Numerous  experiments 
having  shown  that  the  quantity  of  iodoform  produced  is  invariably 
smaller  than  that  required  by  the  equation 

COMe^  +  3Io  +  4K0H  =  CHI,  +  CH3-  COOK  +  SKI  +  SH.O, 
and  depends  largely,  moreover,  on  experimental  conditions,  the  author 
has  elaborated  a  table  which  supplies  the  weight  of  acetone  per  litre, 
corresponding  with  the  volume  of  silver  nitrate  employed.     The  con- 
ditions for  which  this  table  holds  good  are  clearly  laid  down. 

M.  O.  F. 

Extension  of  Legal's  Reaction  to  Compounds  containing  the 
Acetyl  Group,  and  their  Derivatives.  By  Georges  Deniges  {Bull. 
Soc.  Chim.,  1897,  [iii],  15,  1058 — 1064). — Legal's  test  for  acetone  con- 
sists in  adding  to  the  liquid  a  few  drops  of  a  solution  of  sodium  nitro- 
prusside,  followed  by  a  caustic  alkali ;  a  red  coloration  is  produced,  and 
gradually  diminishes,  but  deepens  to  carmine  on  treatment  with  excess 
of  glacial  acetic  acid. 

The  author  has  made  the  following  generalisations  concerning  this 
change.  (1)  All  those  compounds  which  give  Legal's  reaction  contain 
the  acetic  group,  the  carbonyl  radicle  being  combined  with  either 
hydrogen  or  a  hydrocarbon  residue.  (2)  Compounds  containing  an 
acetyl  or  substituted  acetyl  complex  do  not  give  Legal's  reaction  if  the 
carbonyl  radicle  is  united  to  the  groups  OH,  OR,  OM  (acetates),  NHg,  or 
to  chlorine,  these  substances  developing,  on  the  other  hand,  a  red  colora- 
tion with  ferric  chloride.  (3)  Those  compounds  which  contain  an  acetyl 
group  of  which  the  carbonyl  radicle  is  combined  with  an  aromatic 
hydrocarbon  give  rise  to  a  blue  coloration  when  submitted  to  Legal's 
test. 

Acetylphenylhydrazine,  and  hydrazine  derivatives  generally,  must  be 
excluded  from  the  second  of  the  above  generalisations.  These  substances 
do  give  Legal's  reaction,  but  the  coloration  produced  differs  from  the 
ordinary  one  in  being  transformed  into  violet  by  hydrochloric  acid 
instead  of  being  destroyed.  M.  0.  F. 
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Colour  Reactions  of  the  Aldehydes  and  Ketones.  By  B^la 
VON  BiTTo  {Zeit.  anal.  Chem.,  1897,  36,  369 — 376). — Compounds  of  the 
aldehyde  or  ketone  class,  in  which  the  formyl  or  carbonyl  group  is  not 
combined  with  a  completely  substituted  hydrocarbon,  give,  with  salts 
of  the  metadiamines,  either  immediately  or  in  the  course  of  an  hour  or 
two,  deeply  coloured  solutions  with  intense  green  fluorescence.  Ortho- 
and  para-diamines  also  give  colour  reactions,  but  without  any  marked 
fluorescence.  To  obtain  the  reaction,  a  few  c.c.  of  ♦a  0*5 — 1  per  cent, 
solution  of  the  metadiamine  hydrochloride  is  added  to  the  aqueous  or 
alcoholic  solution  of  the  substance  to  be  tested.  Alkalis  destroy  the 
colour,  which  returns  on  acidifying.  Mineral  acids,  with  the  exception 
of  metaphosphoric  acid,  enfeeble  the  colour.  The  reaction  occurs  with 
aromatic  aldehydes,  whether  the  formyl  is  united  directly  with  a  ben- 
zene residue  or  through  the  intermediary  of  a  fatty  alkyl.  The  reaction 
is  not  exhibited  by  the  mixed  ketones  or  by  the  ketonic  acids.  The 
colour  produced  is  in  most  cases  yellow  to  orange,  but  cinnamaldehyde 
gives  a  cherry-red,  and  diethyl  ketone  a  violet-red. 

The  author  has  also  studied  the  behaviour  of  Schiff's  reagent  (a 
0'025  per  cent,  solution  of  magenta  decolorised  by  passing  sulphurous 
anhydride  through  it  (compare  this  vol.,  ii,  235)  with  a  number  of  alde- 
hydes and  ketones.  The  violet  colour  is  produced  by  all  the  aldehydes 
of  the  fatty  series,  and  by  fatty  ketones  in  which  the  carbonyl  is  united 
with  at  least  one  methyl  group.  It  is  not  produced  either  by  monochlor- 
acetone  or  by  diethyl  ketone,  or  by  the  mixed  ketones  or  ketonic  acids. 
Cinnamaldehyde,  and  similar  compounds,  give  a  yellow  coloration,  subse- 
quently passing  into  violet.  Schiff's  reagent,  when  boiled  and  cooled, 
always  acquires  a  bluish-violet  colour,  which  unfits  it  for  the  above 
reactions.     It  ought,  therefore,  never  to  be  heated.  M.  J.  S. 

Analysis  of  Wheat.  By  Aime  Girard  {Compt.  rend.y  1897,  124,. 
876—882,  926— 932).— See  this  vol.,  ii,  382  and  425. 

Hsemochromogen  as  a  Test  for  Blood.  By  Zakarias  Dono- 
GANY  {Virchow's  Archiv,  1897,  148,  234 — 235). — The  most  delicate 
test,  of  those  investigated,  for  the  purpose  of  detecting  blood  in  urine, 
faeces,  sputum,  &c.,  is  the  preparation  of  hsemochromogen  crystals, 
and  the  spectroscopic  examination  of  the  orange-red  solution  which 
they  form.  These  are  best  obtained  by  adding  pyridine  to  the  sus- 
pected fluid,  previously  rendered  alkaline  with  ammonium  sulphide, 
or,  better,  with  sodium  hydroxide.  W.  D.  H. 

The  Uncertainty  of  the  Guaiacum  Reaction  for  Active  Dias- 
tase. By  Bronislaw  Pawlewski  {Ber.,  1897,  30,  1313— 1314).— The 
author  considers  the  guaiacum  reaction  to  be  very  uncertain  ;  not  only 
does  this  reagent  give  a  similar  colour  with  peptone,  gelatin,  albumin, 
&c.,  but  even  on  addition  of  hydrogen  peroxide  to  the  tincture  a  blue 
colour  is  produced.  The  test  is  much  better  suited  for  the  detection 
of  nitrous  acid,  a  deep  blue  coloration  being  instantly  formed  in  solu- 
tions containing  as  little  as  0*00005  gram  of  a  nitrite. 

J.  F.  T. 
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Examination  of  some  Spectra.  By  Paul  Emile  Lecoq  de 
BoiSBAUDRAN  {Compt.  rend.,  1897,  124,  1419— 1421).— The  author 
replies  to  certain  criticisms  of  Eder  and  Yalenta  on  his  description  of 
the  spectra  of  gold  and  gold  chloride,  and  maintains  the  accuracy  of 
his  former  statements.  C.  H.  B. 

Iron  Lines  present  in  the  Hottest  Stars.  By  Joseph  Norman 
LocKYER  (Proc.  Boy.  Soc,  1897,  60,  475 — 476). — On  a  former  occasion, 
the  author  observed  that  in  the  case  of  iron,  two  lines  in  the  visible 
spectrum  at  4924*  1  and  5018*6  on  Rowland's  scale,  were  greatly 
enhanced  in  brightness  on  passing  from  the  arc  to  the  spark.  Seven 
additional  lines  have  been  found  whose  brightness  is  enhanced  at  the 
highest  temperature.  It  appears  probable  that,  in  a  space  heated  to 
the  temperature  of  the  hottest  spark,  and  shielded  from  a  lower  tem- 
perature, these  lines  would  constitute  the  spectrum  of  iron.  In  the 
hottest  stars,  iron  is  practically  represented  by  the  enhanced  lines 
alone ;  those  which  build  up,  for  the  most  part,  the  arc  spectrum  are 
almost  or  entirely  absent.  But  the  enhanced  lines  may  be  absent  from 
the  spectrum  of  a  star,  either  on  account  of  too  low  or  too  high  a  tem- 
perature. In  the  case  of  low  temperature,  iron  is  represented  among 
the  lines  in  the  spectrum,  but  at  the  highest  temperature  all  visible 
indications  of  its  presence  seem  to  have  vanished.  H.  C. 

Absorption  of  Ultra-violet  Rays  by  Gases  and  Liquids.  By 
J.  Pauer  {Ann.  Phys.  Chem.,  1897,  [ii],  61,  363— 379).— Compare  this 
vol.,  ii,  393. 

Colour  of  the  Phosphorescence  of  Strontium  Sulphide.     By 

Jose  Eodriguez  Mourelo  {Gompt.  re7id.,  1897,  124,  1521 — 1523). — 
The  colour  of  the  phosphorescence  of  strontium  sulphide  is  always 
bluish-green,  the  hue  being  most  nearly  pure  green  when  the  sulphide 
has  been  prepared  by  the  author's  modification  of  Yerneuil's  method 
(this  vol.,  ii,  450).  The  intensity  of  the  phosphorescence  depends  on 
the  composition  and  physical  condition  of  the  sulphide,  and  is  not 
directly  affected  either  by  the  temperature  at  which  it  is  heated  or  by 
the  duration  of  the  heating.  It  is  noteworthy  that  the  most  intensely 
fluorescent  variety  need  not  be  heated  more  than  three  hours,  and  that 
an  excessively  high  temperature  is  not  necessary.  Nothing  is  gained  by 
prolonging  the  heating  for  several  hours  beyond  the  time  necessary  to 
gain  the  maximum  effect  either  with  this  variety  or  with  those  pre- 
pared in  other  ways.  C.  H.  B. 

Behaviour  of  Minerals  with  the  X-Rays.  By  Cornelius 
DoELTER  [Jahrh.  f.  Min.,  1897,  i,  256 — 257.  Compare  this  vol.,  ii,  45). 
— Using  the  methods  previously  described,  the  transparency  of  some 
more  minerals  for  the  Bontgen  X-rays  are  compared.  Phenakite  is 
one  of  the  most  transparent  of  minerals,  and  is  placed  in  the  author's 
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group  II.  Olivine,  tourmaline,  biotite,  zoisite,  and  sphene  have  about 
the  same  transparency  as  calcite  (Group  YI.).  Sapphire  seems  to  be 
more  transparent  than  ruby,  and  aquamarine  is  more  transparent  than 
the  darker  coloured  emerald.  L.  J.  S. 

Refractive  Powers  of  Mixtures  of  Two  Liquids.  By  F. 
Zecchini  {Gazzetta,  1897,  27,  i,  358 — 383). — The  author  has  examined 
the  relation  between  the  refractive  power  and  the  density  of  mixtures 
of  ethylic  alcohol  and  carbon  bisulphide,  ethylic  alcohol  and  a-bromo- 
naphthalene,  ethylic  alcohol  and  cinnamaldehyde,  phenylic  thiocyanate 
and  carbon  bisulphide,  cinnamaldehyde  and  carbon  bisulphide,  a-bromo- 
naphthalene  and  carbon  bisulphide,  and  of  anethoil  and  carbon  bisul- 
phide, in  a  similar  manner  to  Pulfrich  {Zeit.  physikal.  Ghem.,  4,  562), 
and  Buchkremer  (Abstr.,  1891,  2).  Using  the  nomenclature  adopted 
by  the  latter,  the  author  writes  the  equations  {N  —  Nv)IN  —  a{D  —  Dv)ID 
and  (D  -  Dv)lD  =  c  in  the  form  N^{\  -  ac)(pi  +p^  -=- D{\  -c)  =  J^iPjd^  + 
N^p^jd^  in  which  'y.  is  the  volume  of  one  of  the  constituent  liquids 
of  density  d-^=pjv-^^,  and  refractive  index  ^^  whilst  Vg  is  the  volume  of 
the  other  constituent  liquid  of  density  d^  =i?2/'^2  ^^^  refractive  index  JV^ ; 
when  a  =  l    or  c  =  o,  the  equation  becomes   N{p^+p^lD  =  N-^p^jd^^ 

The  author  fully  confirms  the  conclusions  of  Pulfrich  and  of  Buch- 
kremer {loG.  cit.),  and  notes  that  when  the  value  (1  -ac)/(l  -  c)"  differs 
little  from  unity,  the  rule  cannot  be  experimentally  verified. 

W.  J.  P. 

Use  of  Aldehydes  and  Ketones  in  the  Presence  of  Sodium 
Sulphite  for  Developing  the  Latent  Photographic  Image.  By 
AuGUSTE  LuMiERE,  Louis  LuMii]RE,  and  Alphonse  Seyewetz  [Bull.  Soc. 
Ghim.,  1896,  [iii],  15,  1164— 1169).— It  is  well  known  that  formalde- 
hyde, when  added  to  an  organic  developer,  considerably  increases  the 
reducing  power  of  the  developer ;  and  the  authors  show  that  other  alde- 
hydes and  also  ketones  exhibit  the  same  property.  The  aldehyde  or 
ketone,  however,  will  not  act  by  itself,  but  requires  the  presence  of 
sodium  sulphite ;  the  sulphite  cannot  be  replaced  by  other  alkali  salts 
such  as  sodium  acetate  or  phosphate.  The  same  compounds  not  only 
accelerate  development  but,  in  the  presence  of  sodium  sulphite  and  a 
phenolic  developer,  also  bring  out  the  latent  image  without  the  use  of 
alkali.  The  authors  suppose  that  in  the  presence  of  the  phenolic 
developer  the  sodium  sulphite  is,  to  some  extent,  decomposed  into  free 
alkali  which  combines  with  the  phenol  and  into  sodium  hydrogen  sul- 
phite which  combines  with  the  aldehyde  or  ketone.  This  view  is 
supported  by  experimental  results. 

It  is  found  that  the  best  results  are  given  by  pyrogallol,  sodium 
sulphite,  water,  and  acetone.  The  best  developing  mixture  in  the  case 
of  quinol  is  water  (100  grams),  quinol  (3  grams),  sodium  sulphite 
(10  grams),  and  acetone  (10  c.c).  J.  J.  S. 

Photo-electric  Phenomena  and  Photographic  Processes.  By 
H.  LuGGiN  iZeit.  phy8ihal.  GJiem.,  1897,  23,  577—635). — The  author 
exposed  to  light  a  sensitive  electrode  similar  to  that  previously 
described  (Abstr.,   1894,  ii,  405),  but  which  could  be  raised  to  any 
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definite  potential  above  that  of  the  liquid.  The  current  produced  or 
the  photo-current  was  measured,  and  it  was  found  that  an  intimate 
connection  exists  between  the  strength  of  the  photo-current  and  the 
depth  of  the  darkening  of  the  sensitive  electrode.  As  the  potential  of 
the  electrode  is  increased,  however,  the  photo-current  decreases,  and 
ultimately  a  potential  is  reached  where  the  current  becomes  zero  and 
by  increased  exposure  may  pass  over  to  a  current  of  opposite  sign. 
Where  the  action  of  the  current  is  to  remove  the  halogen  and  hence 
cause  darkening  of  the  electrode,  the  current  is  called  normal  or 
positive,  currents  which  act  in  the  reverse  sense  being  known  as 
solarisation  current,  and  experiments  show  that  both  kinds  of  current 
may  be  produced  with  the  same  electrode,  according  to  its  potential 
and  the  light  intensity.  The  solarisation  current,  in  the  case  of  silver 
chloride  electrodes,  more  readily  occurs  with  yellow  light,  whilst,  on  the 
other  hand,  blue  light  favours  the  production  of  the  normal  current, 
which,  in  contradistinction  to  the  solarisation  current,  is  coterminous 
with  the  exposure.  The  potential  at  which  no  normal  current  is  pro- 
duced is  known  as  the  equilibrium  potential,  and  a  linear  equation  is 
found  to  hold  for  the  relation  of  the  photo-current  to  the  defect  from 
the  equilibrium  potential,  and  in  the  equation  the  constant  is  probably 
dependent  on  the  dissociation  of  the  silver  salt.  The  author  endeavours 
to  connect  these  results  with  the  purely  photographic  phenomena,  and 
considers  that  solarisation  appearances  are  intimately  and  causally 
connected  with  the  solarisation  current,  and  at  any  rate  with  printing 
out  papers  the  connection  between  the  photo-electric  and  photographic 
phenomena  is  in  the  author's  opinion  established.  The  applicability 
of  the  halogen  salts  appears  also  to  be  connected  with  the  value  of  the 
equilibrium  potential,  and  the  author  finally  discusses  at  some  length 
the  production  of  images  by  development.  L.  M.  J. 

Thermal  Conductivity  and  Ion  Motion.  ByGEORGBREDiG  {Zeit. 
physihal.  Chem.j  1897,  23,  545 — 546). — Jager  has  shown  that  the  thermal 
conductivity  of  a  salt  solution  is  given  by  the  expression  h  =  k'  (1  -cip) 
where  k'  is  the  conductivity  of  water,  p  the  percentage  of  salt  in  the 
solution,  and  «,  a  specific  constant.  By  making  A;' =  100  and  ^9=100 
the  expression  ^=100— alO^  is  obtained,  and  if  this  is  multiplied  by 
the  equivalent  weight,  the  result  is  what  the  author  terms  the  equiva- 
lent conductivity.  Jager' s  numbers  are  employed,  and  show  that,  like 
the  electrical  conductivity,  this  constant  also  is  an  additive  property  of 
the  ions.  L.  M.  J. 

Distribution  of  a  Current  among  the  Ions  in  a  Solution. 
By  Ed.  v.  Stackelberg  {Zeit.  physikal.  Chem.,  1897,  23,  493—496).— 
In  the  case  of  a  solution  containing  many  ions,  the  author  deduces  for 
(1)  the  total  current,  and  (2)  the  portion  conveyed  by  each  set  of  ions 
the  expressions  : — (1),  E  =  C{N'^u^  -f-  Nf,u^  +  .  .  .  N^^u.^  -f  .  .  .  )  and  (2) 
A  Ra^  E'NaUfij%{Nu),  where  N^,  &c., .  .  .  are  the  number  of  gram  equiva- 
lents of  the  free  kations,  N^  .  .  .  the  number  of  gram  equivalents  of 
the  anions,  and  u^  .  ,  .  their  respective  migration  velocities. 

L.  M.  J. 

Electrolytic  Dissociation  in  Acetone  Solution.  By  Giacomo 
Carrara    {Gazzetta,    1897,    i,    207—222). — The    author    notes    that 
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Zelinsky  and  Krapiwin  (fchis  vol.,  ii,  5)  have  ignored  his  previous 
work  (Abstr.,  1896,  ii..  511)  on  electrolytic  dissociation  in  methylic 
alcohol  solution",  and  claims  priority  as  against  Laszczynski  [Zeit.  f. 
Elektrotec.  u.  Elektrochem.,  1895,  55),  certain  of  the  results  arrived  at 
by  the  latter  having  been  previously  deduced  by  the  author  (Abstr., 
1894,  ii,  310;  1895,  ii,  302). 

Using  a  carefully  purified  sample  of  acetone,  boiling  at  56*3°  under 
761*4  mm.  pressure,  and  having  a  conductivity  of  //  =  0-00066  to  0*0010 
at  25°,  the  author  has  determined  the  electrical  conductivity  of  solutions 
of  various  electrolytes  in  acetone  solution;  the  values  obtained  are 


Electrolyte. 

Acetone. 

Water. 

Methylic 
Alcohol. 

V 

P-v 

At» 

Moo 

LiCl 

1024 

33-42 

110 

77-3 

KI 

2048 

153-6 

142-6 

97-63 

Nal 

1024 

139-85 

121-4 

89-77 

NHJ 

oo 

152-5 

142-6 

105-25 

NMe4l 

2692 

119-76 

115-6 

115-3 

NEt4l 

2048 

111-04 

199-2 

91-13 

SMeoI 

2048 

117-49 

119-3 

119-68 

SEtgl 

00 

167 

107-6 

112-53 

HCl 

63-65 

2-21 

395-2 

133-08 

CClg-COOH 

46-48 

0-419 

358               1 

1 

121-48 

summarised  in  the  accompanying  table,  those  given  previously  (Abstr., 
1806,  ii,  511)  for  aqueous  and  methylic  alcohol  solutions  being  also 
quoted  to  assist  comparison. 

Potassium  and  sodium  iodides  are  the  only  salts  used  of  which  the 
molecular  conductivities  in  acetone  solution  change  on  dilution  in  such 
a  way  as  to  approximate  to  a  limiting  value ;  with  ammonium  iodide, 
there  seems  a  tendency  for  the  conductivity  to  change  normally  with 
dilution,  but  for  the  other  electrolytes  examined  the  increase  of  mole- 
cular conductivity,  which  attends  a  doubling  of  the  volume,  increases, 
instead  of  decreasing,  as  the  dilution  increases.  This  kind  of  behaviour 
has  also  been  observed  by  Laszczynski  {loc.  cit.)  with  acetone  solutions 
of  mercuric  chloride,  silver  nitrate,  and  sodium  thiocyanate.  It  is 
noteworthy  that  hydrogen  chloride,  trichloracetic  acid,  and  lithium 
chloride,  hygroscopic  substances,  although  highly  dissociated  in 
aqueous  solution,  give  very  low  electrical  conductivities  in  acetone  ; 
the  low  values  may  be  due,  in  the  case  of  lithium  chloride,  to  combina- 
tion with  the  solvent.  The  electrical  conductivity  of  a  solution  depends 
(a)  on  the  dissociating  power  of  the  solvent  and  (b)  on  the  "  electrolytic 
friction"  or  friction  between  the  solvent  and  the  ions.  These  two 
factors  seem,  in  the  case  of  aqueous  solutions,  to  operate  in  the  same 
direction  on  the  molecular  conductivity,  that  is  to  say,  whilst  the 
actual  dissociating  power  is  great,  the  friction  is  small.  In  acetone 
solutions,  however,  the  solvent  seems  to  possess  but  slight  dissociating 
power,  and  at  the  same  time  interposes  but  slight  electrolytic  friction, 
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SO  that  the  velocity  of  ionic  migration  is  great.  The  small  dissociating 
power  of  acetone  is  well  shown  by  comparing  the  number  of  litres  (?i) 
in  which  a  given  quantity  of  an  electrolyte  must  be  dissolved  in  order 
that  the  degree  of  dissociation  (d)  shall  be  the  same  in  the  various 
solvents  dealt  with.  Thus,  when  d  is  0'760  for  triethylsulphine  iodide,  n 
is  8  with  water  as  the  solvent,  39  with  methylic  alcohol,  504  with 
ethylic  alcohol,  1015  with  propylic  alcohol,  89  with  allylic  alcohol,  and 
498  with  acetone.  Again,  when  d  is  0'920  for  potassium  iodide,  n  is 
24  for  water  as  the  solvent,  436  for  methylic  alcohol,  and  512  for  acetone. 

W.  J.  P. 

Electrolytic  Dissociation  of  Methylic  Alcohol  and  of  Water 
dissolved  in  it.  By  Giacomo  Carrara  {Gazzetta,  1897,  27,  i, 
422—440.  Compare  Abstr.,  1896,  ii,  511).— The  author  carefully 
purified  methylic  alcohol  by  dehydration  with  copper  sulphate  and 
barium  oxide,  subsequently  distilled  it  from  a  few  pellets  of  sodium, 
and  then  distilled  it  under  20  mm.  pressure  from  2  per  cent,  of  phos- 
phoric anhydride.  The  electrical  conductivity  of  the  sample  thus 
obtained  was  determined  by  Kohlrausch's  method,  the  alcohol  being 
distilled  into  the  flask  containing  the  electrodes ;  a  large  number  of 
determinations  were  made  under  various  conditions,  and  as  the  end 
result  the  author  states  the  electrical  conductivity  of  methylic  alcohol 
to  be  0*072  x  10"^*^  at  25°,  a  much  smaller  value  than  that  given  by 
Vollmer  {Ann.  Phys.  C/iem.,  62,  348),  namely  1*22  x  10"^^  which  is  the 
smallest  value  previously  recorded. 

It  is  concluded  that  methylic  alcohol  is  partially  dissociated  and 
about  twice  as  much  so  as  water ;  1  gram-molecule  of  methylic  alcohol 
is  dissociated  in  about  5*5  million  litres  at  25°.  The  electrical  con- 
ductivity of  methylic  alcohol  is  not  affected  by  the  addition  of 
0'23  per  cent,  of  benzene,  but  falls  to  about  two-thirds  on  adding 
0-71  per  cent,  of  benzene;  the  electrical  conductivity  of  the  alcohol  is 
thus  due  to  the  presence  of  an  electrolyte  which,  in  accordance  with 
the  general  rule,  has  a  lower  conductivity  in  a  mixture  of  solvents. 

It  is  further  shown  that  water  is  dissociated  in  methylic  alcohol 
solution,  and  in  very  dilute  solutions  the  ionic  concentration  is  pro- 
portional to  the  square  root  of  the  total  concentration  of  the  water. 
In  very  dilute  solutions,  the  dissociation  of  the  water  is  always  rather 
greater  than  the  electrolytic  dissociation  of  water  in  aqueous  solution  ; 
that  dilute  solutions  of  water  in  ethylic  alcohol  show  the  contrary 
effect  to  this  is  probably  due  to  the  much  less  considerable  dissociat- 
ing power  of  ethylic  alcohol.  W.  J.  P. 

The  Chemical  Action  of  Electrical  Oscillations.  II.  By 
Alexander  de  Hemptinne  {Zeit.  physikal.  Chem.,  1897,23,  483 — 492). — 
In  order  to  ascertain  the  effect  of  the  wave-length,  the  author  determined 
the  maximum  pressure  at  which  the  tube  became  luminous  when 
subjected  to  the  influence  of  the  oscillation,  investigating  the  cases  of 
tubes  with  allylic  alcohol,  acetone,  propylic  aldehyde,  methylic  alcohol, 
and  ethylic  alcohol.  Of  these,  the  two  last  showed  a  marked  increase 
of  sensitiveness  as  the  wave-length  increased,  but,  in  the  other  cases, 
the  pressure  remained  almost  constant  except  for  acetone,  where  a 
maximum  of  sensitiveness  was  obtained  in  the  middle  of  the  series, 
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The  author  describes  an  experiment  illustrating  the  metallic  conducti- 
vity of  a  glowing  tube,  and  points  out  that  from  the  analogy  to 
metals,  the  chemical  action  would  be  expected  to  vary  with  the  wave- 
length. According  to  Ebert,  the  spectra  of  vapours  vary  with  the 
wave-length,  but,  although  the  author  also  finds  a  slight  variation  in 
the  compounds  examined,  he  points  out  that  this  may  be  due  to 
decomposition  and  the  formation  of  new  products ;  the  influence  on 
the  spectrum  of  the  substance  itself,  therefore,  is  doubtful.  In 
general,  the  sensitiveness  increases  with  the  molecular  weight,  but  it 
is  dependent  also  on  other  data,  thus  ethylic  ether  is  less  sensitive 
than  acetone.  Temperature  has  also  a  marked  effect,  but  its  com- 
plete investigation  was  postponed  ;  a  magnetic  field  appeared  to  have 
no  influence.  L.  M.  J. 

Variation  with  Temperature  of  the  Transference  Ratios  of 
Cadmium  in  Aqueous  Solutions.  By  Yictor  Goedon  {Zeit. 
'pliysikal.  Chem.,  1897,  23,  469— 482).— The  electromotive  force  of  the 
element  -Cd  |  CdSO^aq.  |  |  CuSO^aq.  |  Cu-  increases  with  temperature, 
indicating  a  diminution  in  the  concentration  of  the  cadmium  ions, 
which  may  be  due  to  the  formation  of  molecular  aggregates,  these 
having  been  proved  to  exist  in  the  case  of  the  halogen  cadmium  salts. 
On  this  assumption,  the  transference  ratio  should  not  be  greater  at 
high  than  at  low  temperatures  ;  the  author  determined  this  value  at 
different  temperatures,  that  is,  the  ratio  of  the  weight  of  cadmium 
which  has  actually  passed  from  the  anode  liquid,  to  the  quantity 
deposited  on  the  cathode,  or  dissolved  from  the  anode.  The  values 
obtained  were  (1)  11-56  per  cent,  cadmium  sulphate,  10° -0-328; 
40° -0-283;  80° -0-281.  (2)  34-8  per  cent,  solution,  10°- 0-197; 
40°-  0-190  ;  70°-  0-203.  With  cadmium  iodide,  negative  values  were 
obtained  which  were  independent  of  temperature.  L.  M.  J. 

Electrical  Resistivity  of  Electrolytic  Bismuth  at  Low  Tem- 
peratures and  in  Magnetic  Fields.  By  James  Dewar  and  John 
Ambrose  Fleming  {Proc.  Roy.  Soc,  1897,  60,  425— 432).— The  authors 
have  extended  their  observations  (this  vol.,  ii,  240)  on  the  behaviour 
of  electrolytically  prepared  bismuth,  when  cooled  to  very  low  tempera- 
tures and  at  the  same  time  subjected  to  transverse  magnetisation. 
The  electrical  resistivity  of  bismuth  in  C.G.S.  units,  transversely 
magnetised  in  a  constant  magnetic  field,  but  at  variable  temperatures, 
is  given  in  the  following  table  : — 


Temperature 

Out  of  the 

magnetic 

field. 

In  the  magnetic  field. 

of  the 
bismuth  wire. 

Strength  2,450 
C.G.S.  units. 

Strength  5,500      Strength  14,200 
C.G.S.  units.         C.G.S.  units. 

+   19" 

-   79 
-185 
-203 

116,200 

78,300 
41,000 
34,300 

123,500 
105,000 
186,000 
283,500 

132,000                    187,000 
158,000                     284,000 
419,000                 1,740,000 

t 
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It  will  be  seen  that  if  the  transverse  field  is  zero,  cooling  the  bismuth 
always  reduces  its  resistance.  If,  then,  the  bismuth  is  transversely- 
magnetised,  the  resistance  is  increased,  and  for  every  temperature 
below  the  normal  one,  there  is  some  particular  strength  of  transverse 
field,  which  just  annuls  the  effect  of  cooling,  and  brings  the  resistance 
of  the  bismuth  back  again  to  the  same  value  it  had  when  not  cooled 
and  when  not  in  any  magnetic  field.  The  lower  the  temperature,  the 
less  is  the  strength  of  field  which  will  bring  the  bismuth  back  to  its 
original  resistance  when  not  cooled  and  not  in  the  field. 

These  results  indicate  that  at  absolute  zero  bismuth  should  be  con- 
verted into  a  non-conductor  by  a  sufficiently  strong  transverse 
magnetisation.  In  this  respect,  bismuth  is  a  remarkable  exception  to 
other  metals. 

The  effect  of  transverse  magnetisation  at  low  temperatures  was 
tried  on  zinc,  iron,  and  nickel,  but  no  effect  was  found  sensibly  greater 
at  low  than  at  ordinary  temperatures,  although  these  metals  have 
their  resistance  affected  by  magnetisation  to  a  small  degree.  At  a 
temperature  of  about  150°,  bismuth  would  probably  cease  to  have  its 
resistivity  affected  by  a  transverse  magnetic  field.  H.  C. 

Dieletric  Constant  of  Ice  and  Alcohol  at  very  Low  Tem- 
peratures. By  James  Dewar  and  John  Ambrose  Fleming  {Proc 
Roy.  Soc,  1897,  61,  2 — 18). — The  dielectric  constant  of  ice  is  found 
to  increase  progressively  from  a  value  of  about  2*8  to  11*6  between 
the  limits  -  198°  and  -  131°  of  the  platinum  thermometer.  At  abso- 
lute zero,  the  dielectric  constant  would  probably  not  be  far  from  2*0. 
With  relatively  very  slow  reversals  of  electromotive  force,  the  dielec- 
tric constant  of  ice  at  -  185°  is  a  number  not  far  from  2-9,  which  is 
not  very  different  from  that  found  by  observers  using  reversals  of 
many  millions  per  second  by  the  use  of  electrical  oscillations  or 
waves,  when  working  at  temperatures  of  0°  or  a  little  below.  On  the 
other  hand,  the  values  found  for  ice  at  or  a  little  below  0°,  when  using 
very  slow  oscillations,  seems  to  indicate  a  dielectric  constant  of  78. 
It  remains  to  be  seen  how  the  high  value  is  connected  with  the  low 
one,  and  whether  this  variation  may  be  properly  regarded  as  a  case  of 
anomalous  dispersion. 

The  dielectric  constant  of  solid  alcohol  at  -  185°  was  found  to  be 
3 '12.  The  dielectric  resistance  of  ice  and  frozen  alcohol  at  and  from 
the  temperature  -  185°  was  taken.  With  rising  temperature,  a  rapid 
increase  takes  place  in  the  conductivity  of  ice  at  about  -  90°,  and  in 
the  case  of  alcohol  as  soon  as  a  rise  in  temperature  of  about  10°  has 
occurred,  the  conductivity  begins  to  go  up  with  great  rapidity. 

H.  C. 

Development  of  Heat  by  the  Action  of  Bromine  on  Un- 
saturated Compounds. — By  Wladimir  F.  Luginin  and  Ivan 
Klabukoff  {Compt.  rend.,  1897,  124,  1303— 1306).— The  authors  have 
determined  directly  in  the  calorimeter  the  quantity  of  heat  developed 
by  the  action  of  bromine  on  various  allyl  and  allied  derivatives  in 
presence  of  carbon  tetrachloride  or  alcohol.  The  results  are  as 
follows:  Diallyl,  56,114  Cal.  (2  x  28,057) ;  allylic  chloride,  26,821; 
allylic  bromide,  26,695  ;  allylic  alcohol,  27,732  ;  allylic  ether,  27,017 
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allylic  acetate,  28,133;  cinnamic  alcohol,  22,321;  crotonaldehyde, 
19,349  ;  and  mesitylic  oxide,  20,238.  It  is  noteworthy  that  in  the 
case  of  allylic  alcohol  and  its  derivatives  the  values  are  almost  the 
same,  and  in  the  case  of  the  bromide  and  chloride  are  practically 
identical.  The  substitution  of  phenyl  for  hydrogen  in  allylic  alcohol 
reduces  the  heat  developed  by  the  action  of  bromine,  and  the  presence 
of  the  ketonic  or  aldehydic  function  has  a  similar  effect. 

C.  H.  B. 

Cryoscopic  Observations  on  Acid  Amides.  By  Kael  Auwers 
{Zeit.  physikal.  Chem.,  1897,  23,  449 — 468). — The  cryoscopic  relations 
in  naphthalene  and  benzene  solutions  were  investigated  for  a  large 
number  of  derivatives  of  aniline  and  its  homologues,  such  as  the 
anilides,  and  their  halogen,  nitro-,  and  alkyloxy-derivatives.  Aniline, 
toluidine,  anisidine,  and  the  nitranilines  all  behaved  normally,  but 
abnormal  values  were  obtained  for  most  of  the  other  compounds. 
Tn  the  anilides  of  the  fatty  acids,  the  molecular  weight  of  the  acid 
radicle  has  but  little  influence  on  the  abnormality,  the  greatest 
deviation  from  normal  values  occurring  with  acetanilide.  The  general 
rules  found  by  Innes  and  Orton  as  applying  to  the  substituted  phenols 
hold  also  for  the  compounds  examined,  that  is,  an  ortho-substituent 
diminishes  the  abnormality,  which  is,  however,  in  general  increased 
by  a  para  group,  and  to  a  less  extent  by  a  meta-group.  The  acetyl 
compounds  are  in  general  more  abnormal  than  the  formyl  compounds. 
The  nitro-group  has  a  powerful  normalising  influence  in  the  ortho- 
position,  but  does  not  exert  any  abnormalising  effect  in  the  para- 
position;  the  normalising  influence  of  methoxyl  and  the  aldehyde 
group  in  the  ortho-position  is  very  marked.  L.  M.  J. 

Maximum  Depression  of  the  Freezing  Point  of  Mixtures. 
By  Emanuele  Paterno  and  G.  Ampola  {Gazzetta,  1897,  27,  i, 
481 — 536). — The  authors  have  determined  the  freezing  points  of  long 
series  of  mixtures  of  a  number  of  pairs  of  organic  compounds  and 
find  that  in  all  the  cases  examined  the  freezing  points  of  the  mixtures 
are  lower  than  those  of  the  constituents  of  the  mixture.  The  maximum 
depressions  of  the  freezing  points  are  given  in  the  accompanying 
table,  in  which  columns  1  and  3  state  the  components  of  the  mixture 
and  columns  2  and  4  give  their  respective  melting  points ;  column  5 
states  the  percentage  of  the  component  named  in  column  1  in  the 
mixture  of  lowest  freezing  point,  and  column  6  gives  the  melting 
point  of  the  latter.  Mixtures  of  thymol  and  trimethylcarbinol  or 
water,  and  of  benzene  and  paraldehyde  were  also  examined,  and  con- 
form to  the  general  rule.  Usually,  the  curve  obtained  by  plotting 
freezing  point  against  composition  shows  only  one  minimum,  but  in 
the  case  of  mixtures  of  trimethylcarbinol  and  phenol  it  shows  five.  The 
minimum  freezing  point  never  corresponds  with  a  mixture  containing  any 
definite  proportion,  and  the  freezing  points  of  the  mixtures  cannot  be 
even  approximately  calculated  by  Ostwald's  method,  which  depends 
on  the  application  of  Van't  Hoff's  formula  A  =  2T7100A.  In  some 
cases,  two  definite  freezing  points  for  the  eutectic  mixture  are  obtained 
and  frequently  the  minimum  freezing  point  is  lower  than  that  of  the 
eutectic  mixture ;  the  authors,  although   considering  their  results  as 
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CfiHfi 


pGoHiMe^ 

CgHg-OH 

Thymol 

C2H4Bro    

CMeg-OH 

C2H4(CO)2NEt . 
(CH2Ph)3N  .... 

Veratrole  

CsH^Br^ 

Paraldehyde  . . . . 

CeHg-OH 

Veratroie  

CHg-COOH.... 
C2H4(CO)2NEt . 
Paraldehyde  . . . . 
CeHs-OH 


Thymol... 
CMe,-OH 


6-53° 
5-55 
5-48 
13-35 
40-06 
49-20 
9-91 
23-52 
28-81 
91-3 
22-22 
10-00 
11-24 
40-24 
22-40 
15-05 
28-81 
12-03 
40-24 


49-24 
24-95 


^C6H4Me2 

CgH^OH 

i?C6H4BrMe 


5. 


Thymol 49-32 


pCQH^'Me.2 


C2H4Br2 
CH2Ph2 
CsHJ-OH 

CHo-COOH 


13-35' 
40-24 
26-71 
26-74 


26-73    j 

13-35    ! 


13-28 
10-00 

24-45 
24-68 
39-53 

40-87 

15-05 


55-22° 

59-13 

50-25 

60-78 

42-76 

35-51 

57-87 

61-15 

55-15 

30-97 

47-36 

67-26 

38-10 

37-04 

51-01 

48-53 

63-72 

43-15 

21-50 

39-16 

38-68 

48-17 

82-90 

69-87 

56-27 


-22-39° 

-5-275 

-16-78 

2-39 

13-41 

11-35 

-6-67 

8-76 

0-54 

14-19 

-3-33 

-18-85 

-14-14 

5-575 

-4-0 

0-17 

-2-63 

-17-20 

-1-32 

10-01 

11-52 

7-47 

965 

19-95 

-8-76 


merely  preliminary,  do  not  think  that  this  curious  observation  is  due 
to  experimental  error.  W.  J.  P. 

Abnormal  Freezing  Point  Depressions.  By  Felice  Garelli 
(Gazzetta,  1897,  27,  i,  247— 254).— The  author  combats  Bodlander's 
criticisms  (this  vol.,  ii,v  133)  respecting  his  conclusions.  (This  vol., 
ii,  14).  W.  J.  P. 

Cryohydrates.  By  Giuseppe  Bruni  {Gazzetta,  1897,  27,  i, 
537 — 561). — The  author  gives  a  short  summary  of  our  knowledge  of 
cryohydrates,  and  has  experimentally  investigated  a  number  of  cases ; 
he  determines  the  melting  point  of  a  cryohydrate  by  allowing  it  to 
freeze  round  a  thermometer  bulb  and  noting  the  temperature  at  which 
the  thermometer  remains  stationary.  The  cryohydrate  is  prepared  by 
taking  a  solution  slightly  more  concentrated  than  that  corresponding 
in  composition  with  the  cryohydrate,  cooling  it  to  the  cryohydric 
temperature  and  dropping  in  crystals  of  ice  and  of  the  salt ;  the 
deposited  cryohydrate  is  separated,  melted,  and  again  frozen  as  before 
in  order  to  obtain  material  which  has  the  cryoscopic  composition,  and 
is  suitable  for  analysis. 

Mixtures  of  the  double  salt,  ZnS04,K2S04  +  6H20,  with  excess  of 
zinc  sulphate  give  a  cryohydric  temperature  of  -  6-6°,  and  with  excess 
of  potassium  sulphate  of  -1*7°;  the  cryohydric  temperature  of  zinc 
sulphate  is  -6*4°  and  the  cryohydrate  contains  43-5  per  cent,  of 
ZnS04 ;  the  cryohydric  temperature  of  potassium  sulphate  is  —1*55°, 
the  cryohydrate  containing  7*4  per  cent,  of  potassium  sulphate,  whilst 
the  cryohydric  temperature  of  the  double  salt  is  -  1  '0°,  and  the  cryo- 
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hydric  composition  is  9*8  per  cent,  of  ZnSO^jKgSO^.  The  cryohydric 
solutions  of  mixtures  of  the  double  salt  with  one  of  its  constituent 
salts  have  lower  freezing  points  than  the  cryoscopic  solution  of  the 
double  salt  or  of  the  component  salt  present  in  excess. 

By  examining  the  isomorphous  salts,  zinc  sulphate  and  magnesium  sul- 
phate, the  author  shows  that  the  cryohydric  temperature  of  a  solution 
in  equilibrium  with  mixtures  of  two  perfectly  isomorphous  salts  varies 
as  the  composition  of  the  mixture  of  salts,  the  limits  being  the  cryo- 
hydric temperatures  of  the  single  salts.  Thus  the  cryohydric  tempera- 
tures of  mixtures  of  magnesium  and  zinc  sulphates  containing  100, 
69-5,  58-8,  37-5,  19-6,  and  0  per  cent,  of  MgSO^  are  -5-2°,  -5-5°, 
-5-5°,  -6-0°,  -6-2°  and  -  6-4°  respectively. 

The  case  of  mixtures  of  three  salts  which  are  not  isomorphous  and 
do  not  form  double  salts  was  also  examined,  the  salts  selected  being 
potassium  chloride,  nitrate,  and  sulphate.     The  accompanying  table 


Salts  present. 

Composition  of  cryohydrate. 

Cryohydric 
temperature. 

A. 

B. 

C. 

. 

A. 

B. 

C. 

KCl 

_ 

-10-8° 

24-9 

0 

0 



KNO3 



-2-85 

0 

12-6 

0 



K2SO4 

-1-55 

0 

0 

'     7-4 

KCl 

KNO3 

-11-5 

24-5 

Jf'5 

0 

KCl 

— 

K2SO4 

-10-9 

u-2 

0 

1-4 

— 

KNO3 

K2SO4 

-3-3 

0 

9-1 

5-2 

KCl 

KNO3 

K2SO4 

-11-55 

24-5 

4-5 

1-3 

summarises  the  results,  the  concentrations  being  expressed  in  parts 
by  weight  of  salt  per  100  of  water ;  the  numbers  quoted  in  italics  are 
those  obtained  by  other  workers.  It  follows  that  the  cryohydric 
temperature  of  a  solution  in  equilibrium  with  three  non-isomorphous 
salts  which  do  not  form  double  salts  is  lower  than  the  cryohydric 
temperatures  of  solutions  in  equilibrium  with  either  two  of  the  three 
Falts.  W.  J.  P. 


of   Crystallised 
rend,  1897,  124, 


Carbohydrates. 

1523— 1524).— See 


By 

this 


Molecular    Volumes 
Joseph  Pionchon  {Compt. 
vol.,  i,  p.  647. 

Extension  of  the  Law  of  Avogadro  to  Homogeneous  Liquids. 
By  IsiDOR  Traube  {Ann.  Phijs.  Chem.,  1897,  [ii],  61,  396— 400).— As 
the  author  has  shown  in  previous  communications,  the  molecular  co- 
volumes  of  homogeneous  liquids  are  the  same  under  similar  conditions. 
Where  exceptions  to  this  rule  are  met  with,  they  may  be  either  traced 
to  association  in  the  liquids  examined  or  to  the  influence  of  changes  in 
the  sphere  of  vibration  of  the  atoms  as  shown  by  the  refractions  of 
the  liquids  (compare  Abstr.,  1896,  ii,  235  ;  and  this  vol.,  ii,  85). 

H.  0. 

Solubility  of  Super-cooled  Liquids.  By  Ludwig  Bruner. 
{^eit.t  physikal.    Chem.,    1897,  23,  542— 544).— The  solubility  of  an 
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over-cooled  liquid  cannot  be  identical  with  that  of  the  solid,  or  two 
systems  not  in  equilibrium  with  one  another  could  be  in  equilibrium 
with  a  third  system,  and  the  author  describes  experiments  proving  the 
greater  solubility  of  the  liquid  in  cases  where  no  water  of  crystallisation 
is  present  to  affect  the  result.  A  hot  saturated  solution  of  hydro- 
cinnamic  acid  is  made  and  cooled,  the  acid  separating  in  drops  which 
remain  liquid  at  ordinary  temperatures ;  after  the  solution  has  been 
filtered  from  the  drops  of  liquid  acid,  the  introduction  of  a  crystal  of  the 
solid  acid  or  violent  agitation  causes  the  filtrate  to  crystallise ;  the  solution 
saturated  with  respect  to  the  liquid  acid  is  supersaturated,  therefore,  with 
respect  to  the  solid.  Measurement  with  alkali  showed  the  solubility 
of  the  liquid  to  be  greater  in  the  ratio  15:17.  In  super-cooled  solutions 
of  thymol  also,  the  solidification  of  the  liquid  thymol  below  the  water 
is  immediately  followed  by  the  separation  of  crystals  throughout  the 
solution.  Analogous  results  had  been  obtained  by  Alexeeff  with 
salicylic  and  benzoic  acids,  which  he  had  explained  by  the  assumption 
of  "  isomeric  solutions."  L.  M.  J. 

Velocity  of  Dissolution  of  a  Solid  in  its  own  Solution.  By 
Arthur  Amos  No  yes  and  Willis  Rodney  Whitney  [Zeit.  'phyBihal. 
Chem.,  1897,  23,  689 — 692). — In  order  to  prevent  any  noticeable 
alteration  of  surface  during  the  experiments,  the  solids  were  com- 
pressed into  cylinders  about  8  cm.  long  and  2  cm.  in  diameter. 
These  were  introduced  into  water,  and  the  concentration  determined 
from  time  to  time.  Experiments  were  performed  with  benzoic  acid 
and  lead  chloride,  and  the  dissolution-velocity  was  found  to  be  given 
by  the  equation  dxldt  =  C{S  -x)  where  a;  is  the  concentration  of  the 
solution  and  aS' that  of  the  saturated  solution,  G  being  a  constant.  The 
author  considers  the  equation  to  really  be  that  of  diffusion,  the  film 
of  liquid  immediately  in  contact  with  the  solid  being  a  saturated  solu- 
tion which  diffuses  into  the  more  dilute  layers.  L.  M.  J. 

Solubility  of  Mixed  Crystals  and  Magnitude  of  the  Crystal 
Molecule.  By  Andreas  Fock  (Zeit.  Kryst.  Min.,  1897,  28,  337—413). 
— Yan't  Hoff  has  indicated  that  isomorphous  mixtures  or  mixed  crystals 
may  be  regarded  as  solid  solutions ;  solid  solutions  must  thus  be 
treated  as  molecular  mixtures.  Roozeboom  (Abstr.,  1892,  265),  by 
applying  the  theory  of  thermodynamical  potential,  showed  that  in  the 
equilibrium  condition  at  constant  temperature  and  pressure,  to  each 
solid  solution  or  isomorphous  mixture  of  two  substances  corresponds  a 
perfectly  definite  concentration  of  the  two  constituents  in  the  liquid 
solution.  It  was  then  shown  by  Nernst  (Abstr.,  1890,  3)  that  his 
principle  respecting  the  partitioning  of  a  dissolved  substance  between 
two  non-miscible  solvents  in  equilibrium  is  applicable  to  the  case  of  a 
solid  solution  in  equilibrium  with  a  liquid  solution. 

Let  <?!  and  c^  be  the  number  of  gram-molecules  per  unit  volume  of 
two  isomorphous  salts,  A  and  B,  in  a  common  liquid  solution  and  x-^^  and 
ccg  be  the  corresponding  molecular  concentrations  in  the  solid  solution 
of  A  and  B  with  which  equilibrium  is  established ;  then  the  partition 
coefficients  c-^jx^  and  c^jx^  are  in  general  constant  and  independent  of 
the  absolute  concentration.  If,  however,  the  molecular  weights  are 
n  times  as  great  in  the  liquid  as  in  the  solid  solutions,   then  it  follows 
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from  the  law  of  mass-action  that  the  ratios  cjx^  and  c^jx^'^  or  c^jx^ 
and  c^^jx^,  where  n  is  greater  or  less  than  unity,  will  be  constant. 
These  simple  laws  can  only  be  expected  to  hold  in  dilute  solutions,  the 
gaseous  laws  not  being  applicable  to  concentrated  solutions ;  further, 
in  dilute  solutions,  the  electrolytic  dissociation  must  disturb  the  con- 
stancy of  the  partition  coefficients.  Thus,  if  binary  electrolytes  are 
dealt  with,  and  y  is  the  dissociation  coefficient  of  the  saturated  solution, 
then  c-^{\—y)lx-^,  which  refers  only  to  the  undissociated  part,  8,  of  the 
electrolyte,  is  constant ;  as,  however,  the  author  has  previously  pointed 
out  (Abstr.,  1896,  ii,  160),  Nernst's  principle,  according  to  which  the 
dissociation  coefficients  of  two  electrolytes  in  a  common  solution  are 
equal,  and  equal  to  the  dissociation  coefficient  referred  to  the  total  con- 
centration, is  sometimes  applicable.  If  the  total  molecular  concentra- 
tion remains  constant,  so  does  the  dissociation,  and  consequently  c-^jx-^ 
remains  as  constant  as  Cj(l  -  y)lx^ ;  but  if  the  total  concentration 
changes,  the  relation  c(\  -y)  =  KC^-f  holds,  where  k  is  the  general 
equilibrium  constant  and  c  is  the  volume  concentration.  It  results 
from  this  that  the  dissociation  coefficient  in  general  decreases  with  in- 
creasing concentration,  and  xice  versd.  The  above  relations  must  hold 
if  only  the  undissociated  material  in  solution  determines  the  saturation 
equilibrium,  but  whether  this  is  a  permissible  assumption  has  not 
previously  been  decided;  Noyes  (Abstr.,  1893,  ii,  565)  considers  it 
probable  that  both  the  dissociated  and  undissociated  substance  in  solu- 
tion determine  its  saturation.  If  this  is  the  case,  then  neither 
Cj(l  — y)/ajj  ner  c-^yj  Jx  is  constant,  but  their  sum,  namely, 

Ci[l +7(7^-1  )]/^r 
The  influence  of  temperature  changes  on  the  relations  indicated  above 
is  also  considered.  It  is  pointed  out  that,  since  double  salts  are  dis- 
sociated into  their  component  salts  in  solution,  and  Avogadro's 
principle  does  not  apply  to  the  crystalline  state,  there  is,  up  to  the 
present,  no  evidence  that  double  salts  are  molecular  complexes  having 
the  molecular  composition  usually  stated. 

The  author  has  examined  a  number  of  cases  of  equilibrium  between 
solid  and  liquid  solutions  of  pairs  of  isomorphous  salts.  The  equi- 
librium was  established  by  three  methods  (1)  By  spontaneous  evapora- 
tion of  the  aqueous  solution  of  the  two  salts  until  mixed  crystals 
separate  at  a  temperature  constant  within  2°  or  3°  ;  (2)  by  evaporating 
the  mixed  solution,  keeping  the  temperature  at  30°  by  an  Ostwald 
thermostat,  and  (3)  by  adding  the  salt  -6  to  a  solution  of  A  saturated 
at  25°,  dissolving  by  heat,  cooling  again  to  25°,  and  separating  the  de- 
posited mixed  crystals.  The  solid  solutions,  after  powdering,  were 
shaken  at  25°  with  the  corresponding  liquid  solution  for  some  hours 
in  order  to  ensure  complete  equilibrium. 

The  following  pairs  of  salts  were  examined  thus  : — (4)  potassium  and 
ammonium  chlorides,  (4)  potassium  and  ammonium  bromides,  (2)  potassium 
bromide  and  chloride,  (4)  potassium  and  thallium  nitrates,  (1)  barium  and 
lead  nitrates,  (1)  potassium  and  ammonium  sulphates,  (1)  potassium  sul- 
phate and  chromate,  (1)  lead  and  barium  formates,  (4)  copper  and  nickel 
sulphates,  (1)  lead  and  strontium  hyposulphates,  (1)  potassium  copper 
sulphate  and  ammonium  copper  sulphate,  (2)  copper  ammonium  sulphate 
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and  nickel  ammonium  sulphate,  (1)  or  (2)  copper  ammonium  sulphate  and 
zinc  ammonium  sulphate,  and  (1)  potassium  and  thallium  alums.  The 
number  prefixed  to  each  case  refers  to  its  place  in  Roozeboom's  scheme 
of  classification  (Abstr.,  1892,  265)  of  equilibria  between  solid  and 
liquid  solutions.  The  salt- pairs,  potassium  bromide  and  iodide,  and 
potassium  chloride  and  iodide,  were  examined,  but  the  results  were  in- 
conclusive ;  the  behaviour  of  carbamide  and  thiocarbamide  showed 
these  substances  to  be  not  isomorphous.  The  mixed  solution  of  the 
rhombohedral  double  salts,  CdCl2,4KCl  and  CdCl2,4NH4Cl,  on  evapora- 
tion, deposit  crystals  of  a  typically  different  double  salt.  Experiments 
on  mandelic  acid  and  its  salts  also  led  to  no  satisfactory  results. 
The  quantitative  results  show  clearly  that  the  expression 

c[l+7(VS-l)]/x 
is  much  more  nearly  constant  in  most  cases  than  either  c(l  -  y)/a;  or 
cy  /  Jx,  thus  demonstrating  that  the  saturation  of  a  liquid  solution 
of  an  electrolyte  is  conditioned  neither  by  the  dissociated  nor  by  the 
undissociated  portion  of  the  electrolyte  alone  ;  both  the  dissociated  and 
undissociated  part  together  determine  the  saturation  of  the  solution. 

The  authors  results  further  show  that  Nernst's  solubility  law,  which 
states  that  the  solubility  of  a  salt  decreases,  if  to  its  solution  is  added 
another  salt  having  an  ion  in  common  with  it,  is  erroneous ;  the  ex- 
ceptions to  Nernst's  law  previously  recorded  have  been  attributed  to 
the  formation  of  molecular  aggregates,  but  this  the  author  shows  to 
be  untenable.  It  follows  from  this  that  Noyes'  method  of  determining 
dissociation  constants  is  not  valid,  although  in  many  cases  it  may  give 
approxunately  correct  results.  In  place  of  Nernst's  law,  that  the 
molecular  concentration  of  the  undissociated  substance  is  a  constant  in 
mixed  solutions,  must  be  accepted  the  law  that  the  sum  of  the  con- 
centration of  the  undissociated  molecules  and  of  the  square  of  the 
concentration  of  the  ions  is  a  constant ;  this  of  course  premises  that 
no,  or  appreciably  no,  dissociation  occurs  in  the  solid  solution.  The 
new  law  is  expressed  by  saying  that  c[l  +y(  Jx  -  1)]  is  a  constant  for 
binary  electrolytes  ;  the  relation  is  naturally  more  complex  for  ternary 
electrolytes.  The  principle  holds  that  the  solubility,  or  the  equilibrium 
between  several  phases  of  variable  composition,  is  governed  by  the 
law  of  chemical  mass-action. 

The  conclusion  clearly  indicated  by  the  author's  work,  namely,  that 
the  molecular  weight  in  the  crystalline  state  is  identical  with  that  of 
the  chemical  molecule,  is  of  great  crystallographic  importance ;  it 
shows  that  Bravais'  theory,  that  the  molecules  in  a  crystalline  structure 
are  disposed  in  parallel  positions,  is  untrue,  and  consequently  supports 
the  later  theory  of  Sohncke  and  Fedorow,  which  states  that,  in  a  crys- 
talline structure,  the  arrangements  of  molecules  is  identical  around 
each  molecule. 

Further,  it  is  concluded  that  double  salts  and  some  salts  containing 
water  of  crystallisation  have  not  the  molecular  composition  usually 
attributed  tp  them ;  the  constant  proportion  in  which  the  various  com- 
ponents of  the  solid  salt  separate  together  in  the  solid  state  is  merely 
a  result  of  the  regular  fitting  together  of  those  components  in  the 
crystal  structure.  W.  J.  P. 
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Permeation  of  Hot  Platinum  by  Gases.  By  Wyatt  W.  Randall 
{Amer.  Chem.  J.,  1897,  19,  682 — 691.  Compare  Ramsay  and  Travers, 
Chem.  iVews,  1897,75, 253). — A  platinum  tube  closed  at  one  end,  about  35 
cm.  long  and  3  mm.  internal  diameter,  was  connected  by  the  open  end  to  a 
mercury  pump  and  vacuum-tube  (the  latter  for  spectroscopic  observa- 
tions), whilst  the  other  end,  to  the  extent  of  f  to  |  of  the  length  of 
the  tube,  was  inserted  into  a  piece  of  hard  glass  tubing  which .  was 
heated  to  a  white  heat ;  a  dry  gas  was  passed  through  the  space  be- 
tween the  two  tubes,  and  the  nature  of  any  gas  that  diffused  through 
the  hot  platinum  into  the  vacuum  of  the  pump  was  examined  spectro- 
scopically.  Hydrogen  was  found  to  permeate  the  hot  platinum,  but 
much  less  slowly  than  Graham's  statements  lead  one  to  expect ;  neither 
of  the  constituents  of  air  will  permeate  it,  nor  will  methane,  in  spite 
of  its  low  density.  Hydrogen,  purified  by  filtration  in  this  way,  still 
exhibits  the  "  compound"  spectrum.  C.  F.  B. 

Diflftision  Constants  of  some  Metals  in  Mercury.  By  Georg 
Meyer  {Ann.  Phys.  Chem.,  1897,  [ii],  61,  225—234.  Compare 
Humphreys,  Trans.,  1896,  243). — Des  Coudres  has  measured  the  rate 
of  diffusion  of  zinc  in  mercury  by  charging  the  surface  of  the  mercury 
electrolytically  with  zinc,  and  measuring  the  potential  difference 
between  the  surface  and  a  zinc  electrode,  as  the  zinc  gradually  diffuses 
through  the  mass  of  the  mercury.  By  a  modification  of  this  process, 
the  author  has  determined  the  rates  of  diffusion  of  zinc,  lead,  and  copper 
in  mercury.     The  results  are  given  in  the  following  table  : — 


day' 

t. 

Kkg. 

I  mm. 

^^mm. 
sec. 

Zn    

2-09 
1-56 
1-37 
0-72 

15-0° 
15-0 
15-6 
11-0 

1-00x109 
1-35x109 
1-61x109 
2-88x109 

0-231x10-^ 
0-266x10'^ 
0-270x10-8 
0-137x10-^ 

332-2 

Cd    

Pb    

253-1 

186-4 

Au    

189-3 

k  is  here  the  diffusion  constant,  and  t  the  temperature,  K  is  the 
force  required  to  move  the  gram-atom  with  the  velocity  1  cm. /sec. 
through  the  mercury,  I  is  the  mean  length  of  path,  and  u  the  mean 
velocity  of  the  atoms.  The  data  for  gold  are  those  of  Roberts- Austen, 
and  are  inserted  for  the  purpose  of  comparison.  H.  C. 

Unit  of  Atomic  Weights.  By  Friedrich  Wilhelm  Kuster 
{Zeit.  anorg.  Chem.,  1897,  14,  251 — 255). — A  protest  against  Seubert's 
proposal  to  retain  hydrogen  as  the  unit  of  atomic  weights,  making 
O  =  15-88  (this  vol.,  ii,  137),  in  place  of  accepting  0  =  16  as  the  standard 
value.  H.  C. 

Basis  of  Atomic  Weights.  By  Bohuslav  Brauner  {Zeit.  anorg. 
CJiem.i  1897,  14,  256 — 262). — The  author  recapitulates  the  many 
advantages  of  accepting  0=16  as  the  basis  of  atomic  weights,  and 
opposes  Seubert's  proposal  to  adopt  the  system  H=l  and  0  =  15-88 
(compare  preceding  abstract).  H.  C. 
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Determination  of  the  Atomic  Masses  of  Silver,  Mercury,  and 
Cadmium  by  the  Electrolytic  Method.  By  Willett  Lepley 
Hardin  {J.  Amer.  Chem.  Soc,  1896,  18,  990— 1026).— Silver  was 
deposited  electrolybically  from  the  nitrate,  the  acetate  and  the  benzo- 
ate ;  the  succinate  was  found  to  be  unsuitable  for  the  purpose.  Ten 
observations  were  made  in  each  case,  and  from  the  three  series  the 
final  result  Ag  =  107-9275  was  obtained  (0  =  16). 

Mercury  was  deposited  electrolytically  from  mercuric  chloride, 
bromide,  and  cyanide,  and,  in  addition,  the  ratio  of  the  atomic  mass 
of  mercury  to  that  of  silver  was  determined  by  passing  the  same 
current  through  solutions  of  the  two  metals,  and  weighing  the  two 
deposits  produced.     The  final  result  was  Hg  =  199*985  (0  =  16). 

Cadmium  was  deposited  from  the  chloride  and  the  bromide,  the  final 
result  being  Cd  =  112-046  (0=16).  H.  C. 

Equilibrium  in  Systems  of  Three  Bodies,  with  Two  Liquid 
Phases.  By  Frans  A.  H.  Schreinemakers  {Zeit.  physikal.  Chem.,  1897, 
23,  649 — 666). —The  general  case  of  the  equilibrium  between  three 
liquids  is  first  considered  and  a  general  form  of  the  binodal  curve  is  given. 
As  an  example  of  three-liquid  equilibrium,  the  case  of  water,  chloro- 
form, and  ethylic  alcohol  at  20°  is  considered,  and  the  diagram  given 
shows  the  quantity  of  chloroform  necessary  to  cause  the  separation 
of  aqueous  alcohol  into  two  layers,  and  the  ratio  of  alcohol/water 
above  which  the  liquid  always  remains  homogeneous.  Draper's  and 
Schuncke's  experiments  (Abstr.,  1894,  ii,  378)  on  the  solubility  of 
ethylic  ether  in  aqueous  hydrochloric  acid  supply  some  data  for  the 
construction  of  the  binodal  curve  for  the  equilibrium  of  the  system 
ethylic  ether,  water,  hydrogen  chloride.  When  one  of  the  compounds 
is  a  solid,  the  form  of  the  curve  is  different,  and  consists  of  a  number 
of  portions  from  which  are  derived  the  limits  of  composition  necessary 
for  separation  into  (1)  solid  and  two  liquid  layers ;  (2)  two  liquid 
layers  \  (3)  solid  and  one  liquid  ;  (4)  homogeneous  liquid.  This  case  is 
exemplified  by  the  equilibrium  of  ammonium  sulphate,  water,  and 
ethylic  alcohol,  the  theoretical  deductions  being  in  accord  with  the 
experimental  results  of  Bodlander.  Other  solids  besides  ammonium 
sulphate  cause  aqueous  alcohol  to  separate  into  two  layers,  such  as 
sodium  and  potassium  hydoxides,  sodium  phosphate,  potassium  and 
sodium  carbonates,  &c.  Lescoeur  considered  one  of  the  layers  formed 
on  adding  potassium  carbonate  to  aqueous  alcohol  to  be  a  definite 
hydrate  of  the  composition  (02HgO)2,H20,  due,  the  author  points  out, 
to  the  temperature  not  being  varied  during  the  experiments.  De 
Forcrand  found  (Abstr.,  1883,  961)  that  in  the  system  chloroform, 
water,  hydrogen  sulphide,  a  solid  phase  occurs  corresponding  with  the 
composition  CHCJ3,2H2S,23H20 ;  moreover,  at  low  temperatures,  the 
vapour  phase  possessed  a  constant  composition  independent  of  the 
quantity  of  the  liquid  phases,  a  result  which  must  hold  at  constant 
temperature  for  a  phase  of  a  system  in  equilibrium. 

L.  M.  J. 

Equilibrium  in  the  System ;  Water,  Sodium  Chloride,  and 
Ethylene  Cyanide.  By  Frans  A.  H.  Schreinemakers  {Zeit.  jyhijsikal. 
Ghem.^  1897,  23,  416 — 441). — The  equilibrium  in  the  system  water, 
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and  sodium  chloride  being  known,  that  of  water  and  ethylenic  cyanide 
was  first  investigated,  and  the  results  are  given  in  tabular  form  and  as  a 
curve.  From  these,  it  is  seen  that  above  18*5°  equilibrium  exists 
between  two  liquid  phases,  that  is,  solution  of  the  cyanide  in  water 
and  of  water  in  the  cyanide,  the  critical  point  being  55°.  At  42°,  the 
densities  of  these  two  solutions  are  equal,  so  that  the  case  exists  of 
two  liquids  of  equal  density  containing  the  same  components  but 
being  non-miscible.  At  a  higher  percentage  of  cyanide,  equilibrium 
between  the  pure  compound  and  a  solution  of  water  in  the  cyanide  is 
reached,  so  that  at  temperatures  between  18*5°  and  55°  the  addition 
of  the  cyanide  gives  the  following  states  : — Solution  of  the  cyanide  in 
water,  separation  into  two  solutions,  homogeneous  liquid,  separation 
into  ethylenic  cyanide  and  a  solution  of  water  in  the  cyanide.  By  the 
addition  of  salt,  the  region  of  equilibrium  between  the  two  solutions 
is  extended,  the  critical  point  being  145°,  the  solution  containing  most 
cyanide  being  that  with  least  salt.  At  the  temperature  29°,  a 
quintuple  point  exists  where  the  phases,  ethylenic  cyanide,  sodium 
chloride,  solution  1,  and  solution  2  are  in  equilibrium.  The  various 
cases  of  equilibrium  are  fully  discussed  in  the  paper  and  illustrated  by 
numerous  diagrams.  L.  M.  J. 

Application  of  the  Phase-Law  to  Researches  on  Organic 
Additive  Products.  By BasilB. Kuriloff  {Zeit.  j)hysikal.  GJiem.,  1897, 
23,  673 — 685). — The  author  first  investigated  the  solubility  relations 
of  /8-naphthol  and  picric  acid  in  a  manner  identical  with  that  employed 
for  the  researches  on  triphenylmethane  and  benzene  (this  vol.,  i,  573). 
The  curve  again  exhibits  the  three  branches,  namely,  where  the  solid 
phase  is  (1)  picric  acid  (2)  the  compound  ij^.J^0.^^'011,Q^QH.^*QiH.j 
(3)  ^-naphthol,  and  with  two  quadruple  points  where  the  curves  1,  2, 
and  2,  3  cut  one  another.  A  maximum  of  temperature,  157°,  occurs 
at  the  point  where  the  composition  represented  is  that  of  the  com- 
pound, the  curve  on  each  side  of  this  point  giving  the  lowering  of  the 
melting  point  of  the  compound  by  addition  of  (1)  /?-naphthol,  (2) 
picric  acid,  so  that  the  cryoscopic  relations  are  entirely  in  accord  with 
the  existence- of  the  compound  of  melting  point  157°.  In  the  case  of 
picric  acid  and  benzene,  however,  although  the  ciH-ve  still  consists  of 
the  three  portions  corresponding  with  the  three  solid  phases,  there  is 
no  maximum,  but  at  the  point  where  the  composition  represented  is 
that  of  the  compound,  the  curve  changes  in  direction  and  becomes 
that  representing  the  lowering  of  the  freezing  point  of  the  picric  acid, 
that  is,  the  melting  point  of  the  compound  is  also  the  quadruple 
point.  Observations  of  the  boiling  point  of  solutions  of  /3-naphthol  in 
benzene  gave  a  normal  molecular  weight,  so  that  the  tendency  to  form 
a  compound  is  not  apparent  in  boiling  point  observations.  In  the 
case  of  mixtures  of  benzene  and  y8-naphthol,  no  compound  is  formed, 
the  curve  consisting  solely  of  the  two  parts,  namely,  where  the  solid 
phase  is  (1)  /3-naphthol,  (2)  benzene.  L.  M.  J. 

Explanation  of  the  Deviations  from  the  Normal  Course  of 
Reaction  in  the  Case  of  Solutions.  By  Ernst  Cohen  {Zeit.  physikal. 
Chem.,  1897,  23,  442 — 448). — The  inversion  of  cane-sugar  by  acids 
does  not  follow  the  normal  course  of  a  monomolecular  reaction,  but 
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the  velocity  constant  is  greater  at  high  than  at  low  concentrations. 
Thus,  at  25°,  with  N/2  hydrochloric  acid,  the  values  are,  40  per  cent. 
-29-16,  20  per  cent.  -22-87,  10  per  cent.  -20-63,  4  per  cent.  -19-15. 
The  author  considers  that  these  deviations  are  due  to  the  same  cause 
as  deviations  from  Boyle's  law,  that  is,  to  the  volume  of  the  sugar 
molecules,  which,  if  not  allowed  for,  would  have  the  effect  of  in- 
creasing the  constant  at  high  concentrations.  If  the  acid  remain  the 
same,  and  b^^  and  620  ^®  *^®  percentage  volumes  of  the  -sugar  in  the 
40  and  20  per  cent,  solutions,  then  k^Jk2Q  =  {l00  -  h^^jKlOO  -  B^q)  from 
which,  assuming  ^40  =  2620?  and  using  the  above  values  of  k,  the  result 
620=  17*7  is  obtained.  From  this,  the  values  b^^  and  b^  are  calculated, 
and  give  the  ratio  ^^q/^^^  1*058,  that  found  experimentally  being 
1-077.  Further  researches  to  test  the  validity  of  the  explanation 
were  made  with  30  per  cent,  and  15  per 
cent,  solutions,  which  gave  the  value 
6^5  =  13-27  leading  to  the  same  value  as 
before  for  620-  From  the  expression 
Jcplkq  =  c^(100  -  bq)lcq{lOO -  bp)  whero  Cp 
and  Cq  are  the  acid  concentrations,  the 
author  deduces  that  a  12*5  per  cent, 
solution  should  be  inverted  by  N/16 
hydrochloric  acid  at  the  same  rate  as  a 
25  per  cent,  solution  by  (N/16  ^1-14) 
acid.  The  experimental  results  were  in 
complete  accord  with  theory,  the  rota- 
tion of  the  second  solution  remaining 
throughout  double  that  of  the  first.  From 
the  values  of  b.2Q  and  5jq,  the  ratio  ^2oA'io 
should  be  1*10,  and  this  was  tested  by 
the  inversion  with  acids  of  various 
strengths,  the  ratio  of  the  constants  ob- 
tained being  respectively  1-12,  1-11,  1-10, 
1-10,   I'lO;    this  is  in    complete  accord 


with  the  theory. 


L.  M.  J. 


Mercury  Pump  without  Stopcocks 
or  Movable  Joints.  By  H.  Henriet 
(Compt.  rend.,  1897,  125,  22—23)  and 
Chabaud,  ibid.,  107). — In  this  pump, 
valves  and  stopcocks  are  replaced  by 
columns  of  mercury,  and  arrangements 
are  made  so  that  the  first  part  of  the 
exhaustion  can  be  effected  with  a  water 
pump.  It  will  be  readily  understood  from 
the  illustration.  The  reservoir  B  termi- 
nates below  in  a  vertical  tube  T>  which 
is  connected  with  movable  reservoir  A. 
From  the  upper  part  of  the  tube  D,  just 

below  its  junction  with  B,  there  issues  horizontally  the  tube  E  which 
is  bent  at  right  angles  so  that  it  is  vertical,  and  returns  on  itself  J^ 
and  terminates  in  a  manometer  tube  H,  at  the  junction  with  which 
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the  tube  /,  for  connecting  with  the  vessel  to  be  exhausted,  issues 
horizontally.  The  upper  part  of  the  tube  O,  parallel  with  the  mano- 
meter, is  of  glass,  but  the  lower  part  is  of  caoutchouc  for  making 
connection  with  the  water  pump ;  when  the  water  pump  is  discon- 
nected, the  caoutchouc  tube  is  placed  under  the  mercury  in  the 
same  trough  as  the  manometer.  When  A  is  lowered,  the  mercury 
runs  out  of  B,  and  air  enters  at  f  and  travels  along  J  and  E  into 
B ;  when  A  is  raised,  the  mercury  rises  in  E  and  cuts  it  off,  whilst 
the  air  in  B  is  expelled  through  G  and  escapes  through  the  small 
trough  M. 

Chabaud  states  that  pumps  constructed  on  similar  principles  have 
been  in  use  in  several  laboratories  for  some  time.  C.  H.  B. 

A  New  Bottle  for  Washing  Gases.  By  Johann  Walter  {J.  p-. 
CJiem.,  65,  507 — 508). — In  this  apparatus,  the  gas  to  be  washed  first 
passes  down  a  vertical  tube  in  the  usual  way  ;  the  bubbles  issuing 
from  it  then  separately  enter  the  lower  end  of  a  worm  surrounding 
the  vertical  tube  of  the  bottle.  In  this  way,  the  gas  rises  slowly 
through  the  worm  in  separate  bubbles,  and  is  thoroughly  washed. 

J.  F.  T. 


Inorganic  Chemistry. 


Action  of  Light  on  Mixtures  of  Chlorine  and  Hydrogen. 
By  E.  J.  Armand  Gautier  and  H.  Holier  (Compt.  o-eiid.,  1897,  124, 
1267—1273  ;  by  Marcellin  P.  E.  Berthelot,  ibid.,  1273—1276,  and 
by  Armand  jGautier,  ibid.,  1276 — 1278). — When  carefully  dried 
hydrogen  and  chlorine  in  approximately  equal  volumes  are  exposed  to 
diffused  daylight  (November)  for  a  day,  the  proportion  of  hydrogen 
chloride  formed  is  only  about  2-55  per  cent,  of  the  mixture,  whilst 
with  the  moist  gases  under  similar  conditions  the  quantity  of  hydrogen 
chloride  may  be  as  much  as  60  per  cent.  When  exposed  for  an  hour 
to  somewhat  diffused  autumn  sunlight,  the  percentage  of  combination 
was  6*7  in  the  dry  gases  and  92*5  in  the  moist  gases.  It  is  clear, 
therefore,  that  the  presence  of  water  greatly  accelerates  the  com- 
bination, a  result  probably  due  to  the  formation  of  intermediate 
products  such  as  hypochlorous  acid. 

When  the  dry  gaseous  mixture  was  exposed  at  a  distance  of  a 
metre  to  albo-carbon  lights  equivalent  to  14  "5  carcels,  the  percentage 
of  combination  was  92*5  after  237  hours.  The  rate  of  formation  of 
hydrogen  chloride  at  first  increased  until  it  reached  a  maximum  of 
2 '8  per  cent,  per  hour  after  3  hours'  exposure,  and  then  it  somewhat 
rapidly  decreased,  but  neither  in  these  cases  nor  in  other  exposures 
made  to  autumn  sunlight  was  there  any  indication  of  a  limit  to  the 
combination,  and  in  this  respect  the  action  of  light  differs  markedly 
from  that  of  heat.  With  sunlight,  the  maximum  rate  of  formation 
of  hydrogen  chloride  is  reached  much  more  rapidly  than  with  artificial 
light. 
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After  the  maximum  has  been  passed,  the  rate  of  formation  is  not 
proportional  to  the  number  of  uncombined  hydrogen  and  chlorine 
atoms  left  in  the  mixture,  because  the  hydrogen  chloride  already 
formed  exercises  a  distinct  retarding  influence,  although  it  does  not 
limit  the  action. 

In  presence  of  an  excess  of  chlorine,  combination  takes  place  more 
rapidly.  With  a  mixture  of  CI,  54-8  vols.,  H,  42  8  vols.,  and  air 
2*6  vols.,  combination  was  complete  after  31  hours'  exposure  to  the 
albo-carbon  light,  whilst  with  equal  volumes  of  hydrogen  and  chlorine 
under  similar  conditions  more  than  250  hours  were  required.  Excess 
of  hydrogen  has  a  similar,  but  less  strongly  marked,  effect  (compare 
this  vol.,  ii,  437). 

Berthelot  considers  that,  in  all  investigations  on  the  combination  of 
mixed  gases,  it  is  essential  to  take  into  account  possible  reactions 
between  the  gases  or  the  products  of  their  combination  and  the 
material  of  the  walls  of  the  containing  vessel  (for  example,  the  action  of 
water  on  glass).  In  some  cases,  the  combination  of  the  gases  and  the 
action  on  the  walls  of  the  vessel  may  be  simultaneous  and  not 
successive,  the  occurrence  of  any  change  at  all  being  determined  by 
the  simultaneous  action  of  chemical  stresses  between  the  gases  and 
the  material  of  the  walls,  which  together  constitute  a  heterogeneous 
system.  Such  local  action  on  the  walls  will  give  rise  to  local  thermal 
disturbances,  and  these  may  alter  the  nature  or  rate  of  the  change  in 
those  regions.  They  may  also  lower  the  initial  temperature  at  which 
changes  will  take  place.  Further,  the  reaction  may  be  afPected  by  the 
condensation  of  a  film  of  gas  on  the  surface  of  the  containing  walls. 
It  is,  in  fact,  the  action  of  surfaces  rather  than  the  action  of  masses 
that  has  to  be  considered,  and  it  is  the  surface  actions  that  determine 
the  equilibrium  of  the  system. 

Gautier  replies  that  Berthelot's  observations  refer  to  his  earlier  ex- 
periments on  the  combination  of  gases  when  heated  rather  than  to  the 
present  paper  on  the  action  of  light  on  gases.  He  considers  that  the 
function  of  the  walls  of  the  vessel,  which,  in  his  experiments,  were 
kept  at  a  constant  temperature  and  were  not  allowed  to  become 
heated  by  the  combination,  is  to  regulate  the  velocity  of  combination, 
and  not  to  limit  it.  The  phenomena  with  carbonic  oxide  and  oxygen 
are  similar  to  those  with  hydrogen  and  oxygen,  but  in  the  former  case 
it  is  impossible  to  assume  the  formation  of  hydrates.  Moreover,  the 
results  are  the  same  with  vessels  of  glass,  silvered  glass,  poicelain,  or 
quartz,  and  are  not  affected  by  different  methods  of  cleaning  and 
washing  the  internal  surfaces.  C.  H.  B. 

Rendering  Oxygen  Active  during  the  Slow  Oxidation  of 
Sodium  Sulphite.  By  W.  P.  Jorissen  (Zeit.  physikal.  Chem.,  1897, 
23,  667 — 672). — The  increased  activity  of  oxygen  during  the  oxidation 
of  sulphurous  acid  or  metallic  sulphites  had  been  previously  observed 
by  Mohr,  Liebig,  and  Wicke.  The  author,  therefore,  endeavoured  to 
ascertain  whether  in  this  case,  as  in  those  previously  determined  (this 
vol.,  ii.,  253),  the  quantity  of  oxygen  rendered  active  is  equal  to  that 
used  for  the  oxidation.  Preliminary  experiments  showed  that,  during 
the  oxidation  of  sodium  sulphite  by  exposure  to  air,  the  quantity  of 

35—2 
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oxygen  used  is  precisely  that  necessary  for  the  conversion  of  the  sulphite 
into  sulphate.  A  solution  of  sodium  sulphite,  potassium  hydrogen 
carbonate,  and  arsenic  trioxide  was  next  exposed  to  air,  and  it  was 
found,  in  accordance  with  Mohr's  experiments,  that,  in  this  case, 
the  arsenic  trioxide  also  oxidises,  and  that  if  a  sufficient  quantity  of 
the  carbonate  is  employed,  the  total  quantity  of  oxygen  used  is 
double  that  required  by  the  sulphite  alone,  and  is  independent  of  the 
quantity  of  the  trioxide,  so  that  here  also  the  oxygen  rendered  active 
is  equal  in  amount  to  that  required  by  the  sulphite  itself.  The  author 
does  not  consider  that  the  known  facts  justify  the  conclusions  of  Ihle 
and  Bach  regarding  the  cause  of  this  increased  activity.  (Compare  this 
vol.,  ii,  401,  402).  L.  M.  J. 

Tables  of  the  Specific  Weight  of  Solutions  of  Sulphur  in 
Carbon  Bisulphide.  By  George  J.  Pfeiffer  {Zeit.  anorg.  Chem., 
1897,  15,  194 — 203). — A  Sprengel-Ostwald's  pyknometer  was  em- 
ployed in  the  determinations,  and  in  order  to  prevent  the  evaporation 
of  the  bisulphide,  the  capillary  tube  of  the  pyknometer  was  closed 
with  a  drop  of  water  when  full  to  the  mark  with  the  solution  at  15°. 
It  was  then  placed  in  ice-cold  alcohol,  and  the  drop  of  water  absorbed 
by  filter  paper.  After  the  solution  had  contracted,  the  apparatus  was 
washed  with  cold  ether,  dried,  and  weighed.    The  results  are  tabulated. 

E.  C.  R. 

Action  of  Telluric  Chloride  and  Fluoride  on  the  Corres- 
ponding Hydracids.  By  Ren^  Metzner  {Compt.  o-end.,  1897,  125, 
23 — 26). — When  hydrogen  chloride  is  passed  into  a  solution  of 
tellurium  chloride  in  a  concentrated  solution  of  hydrochloric  acid 
at  —  23°,  no  precipitate  forms,  but  if  the  liquid  is  cooled  to  -  30°,  the 
compound  TeCl^jHCl  +  5H2O  separates  in  slender,  lemon-yellow  needles, 
resembling  the  hydrobromide  of  the  bromide  (following  abstract).  It 
readily  decomposes,  with  loss  of  hydrogen  chloride. 

When  tellurous  anhydride  is  dissolved  in  concentrated  hydrofluoric 
acid,  the  liquid  concentrated,  the  crystalline  residue  dissolved  in  hydro- 
fluoric acid,  and  the  liquid  saturated  with  hydrogen  fluoride  at  -  20°, 
the  compound  2TeF4,3Te02  +  6H2O  separates  in  long,  transparent 
crystals.  When  heated  in  hydrogen,  they  decompose,  all  the  tellurium 
being  converted  into  tellurous  anhydride,  and  all  the  fluorine  into 
hydrogen  fluoride. 

When  the  mother  liquor  from  the  preceding  compound  is  more 
strongly  cooled,  with  frequent  stirring,  the  walls  of  the  vessel  being 
rubbed,  the  compound  TeF4,Te02  +  2H2O  separates  in  large  needles  ; 
like  the  preceding  compound,  it  is  decomposed  by  water.  When  heated, 
it  yields  tellurous  anhydride  and  hydrogen  fluoride. 

The  method  adopted  for  analysing  both  these  oxyfluorides  is  described 
in  detail. 

Telluric  fluoride  crystallises  from  its  solution  when  the  latter  is 
saturated  with  hydrogen  fluoride  at  —  50°  and  is  cooled  for  a  short 
time  to  —  70°  ;  the  crystals,  when  once  formed,  melt  very  slowly,  even 
at  —23°.  The  formation  of  a  hydrofluoride  of  the  fluoride  seems  to 
require  a  very  low  temperature.  C.  H.  B. 
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Combination  of  Telluric  Bromide  and  Iodide  with  the  Cor- 
responding Hydracids.  By  E,en]6  Metzner  {Compt.  rend.,  1897, 
124,  1448 — 1451). — If  tellurous  anhydride  is  dissolved  in  a  cold 
saturated  solution  of  hydriodic  acid,  and  hydrogen  iodide  passed  into 
the  liquid,  heat  is  developed,  and  black,  quadratic  needles  with  a  metallic 
lustre  separate,  the  yield  being  much  greater  if  the  liquid  is  cooled  so 
that  a  large  quantity  of  hydrogen  iodide  is  dissolved.  The  crystals 
have  the  composition  Tel4,HI  +  8H2O  ;  they  do  not  fume  in  the  air, 
but  are  deliquescent,  changing  rapidly  to  a  deep  brown,  viscous  liquid. 
When  heated  out  of  contact  with  air,  they  melt  constantly  at  55°,  and 
at  a  higher  temperature,  lose  water  and  hydrogen  iodide,  a  grey 
metallic-looking  residue  of  telluric  iodide  being  left.  This  iodide, 
when  heated  in  the  air,  decomposes  with  incandescence,  iodine  being 
liberated,  and  tellurous  anhydride  formed. 

The  bromine  compound  is  obtained  in  a  similar  manner,  the  liquid 
preferably  being  cooled  to  -15°.  It  forms  slender,  red,  prismatic 
needles  of  the  composition  TeBr^,HBr  +  5H2O.  They  remain  unchanged 
for  a  long  time  in  an  atmosphere  of  hydrogen  bromide,  melt  at  20° 
with  liberation  of  hydrogen  bromide,  and  fume  and  deliquesce  in  moist 
air.  C.  H.  B. 

Phosphorus  Iodides.  By  J.  Adolphe  Besson  (Compt.  rend.y 
1897,  124,  1346— 1349).— Phosphorus  tri-iodide  is  best  prepared  by 
the  action  of  dry  hydrogen  iodide  on  phosphorus  trichloride  either 
alone  or  in  presence  of  carbon  tetrachloride.  It  melts  at  61°,  and  is 
completely  decomposed  by  water  without  liberation  of  iodine  or  forma- 
tion of  any  insoluble  product.  Under  a  pressure  of  15  mm.,  it  begins 
to  sublime  below  100°,  and  sublimation  becomes  active  at  120°,  but  if 
this  temperature  is  exceeded,  there  is  danger  of  decomposition.  When 
dissolved  in  carbon  bisulphide,  the  tri-iodide  is  reduced  by  mercury, 
the  first  product  being  the  iodide  P2T4,  but  with  excess  of  mercury 
the  ultimate  products  are  mercurous  iodide  and  a  double  mercury 
phosphorus  iodide  ]  this  reaction  is  useful  for  the  removal  of  the 
tri-iodide  from  mixed  solutions.  Silver  behaves  similarly,  but  the  re- 
duction stops  at  the  di-iodide. 

Phosphorus  di-iodide  melts  and  slightly  decomposes  at  110°.  Under 
a  pressure  of  15  mm.,  even  below  100°,  it  gives  a  sublimate  of  the 
tri-iodide,  and  the  decomposition  is  more  rapid  at  120°,  a  residue  of 
amorphous  phosphorus  being  left.  When  treated  with  mercurous 
chloride,  the  di-iodide  yields  phosphorus  trichloride,  mercurous  iodide, 
and  phosphorus,  the  latter  being  entirely  insoluble  in  carbon  bisulphide. 
It  is  probable  that  in  Gautier's  reaction  of  the  di-iodide  with  silver 
chloride,  the  phosphorus  is  likewise  liberated  in  the  amorphous  form. 

When  a  solution  of  iodine  in  carbon  tetrachloride  is  added  to 
carbon  tetrachloride  at  the  bottom  of  which  there  is  a  layer  of  fused 
phosphorus,  the  iodine  is  converted  into  phosphorus  di-iodide,  which 
remains  in  solution,  and  the  phosphorus  becomes  covered  with  a  layer 
of  amorphous  phosphorus.  Some  phosphorus  is,  of  course,  also  dissolved 
by  the  tetrachloride,  and  the  solution  seems  to  contain  an  unstable 
compound,  P3I4,  which  is  decomposed  by  light,  heat,  or  the  concen- 
tration of  the  solution  yielding  amorphous  phosphorus  and  the  di-iodide, 
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which  is  again  converted  into  the  unstable  compound,  this  cycle  of 
changes  constituting  the  mechanism  by  which  white  phosphorus  is 
converted  into  the  amorphous  form.  C.  H.  B. 

Calcium  Fluoride  in  a  Fossil  Elephant's  Bone  from  the  Ter- 
tiary. By  Jacobus  M.  van  Bemmelen,  A.  Simon-Thomas,  and  Eduard 
A.  Klobbie  {Zeit.  anorg.  Ghem.,  1897,  15,  84 — 89). — The  research  was 
undertaken  in  order  to  determine  if  the  bones  from  the  strata  in  which 
Dr.  E.  Dubois  discovered  the  remains  of  Fithekanihropos  erec^^^s  contain 
fluorine  and  phosphoric  acid  in  the  ratio  which  has  been  determined  by 
Carnot  for  Pliocene  remains.     The  ratio  for  the  air-dried  substance 

was  found  to  be  0*0478,  for  apatite  it  is  0*0892  :  ^'^^^^  =  0-53.  Carnot, 

^  0-0892 

for  bones  from  the  Pliocene,  gives  the  ratio  0-58.     The  authors  point 

out  that  too  much  dependence  must  not  be  placed  on  these  ratios,  as 

the  absorption  of  fluorine  is  not  only  dependent  on  the  time  (age  of 

the  strata),  but  also  on  the  nature  of  the  strata  and  the  composition 

of  the  water  flowing  through  the  strata.  E.  C.  R. 

Absorption  of  Calcium  Fluoride,  Lime,  and  Phosphates  in 
Fossil  Bones.  By  Jacobus  M.  van  Bemmelen  and  Eduard 
A.  Klobbie  {Zeit.  anorg.  Chem.,  1897, 15,  90 — 122). — The  microscopical 
examination  of  a  tibia  of  a  fossil  Stegodon  shows  that  the  outside  is 
composed  of  a  hard  crust  of  calcium  carbonate.  In  the  compact  portion, 
the  Hafer's  canals  are  filled  with  white,  crystalline  calcium  carbonate, 
whilst  in  the  outside  portion  many  of  the  canals  are  filled  with  pyrites  ; 
the  inner  portion  of  the  compact  part  is  bright  brownish-yellow  and 
free,  or  almost  free,  from  pyrites.  In  the  spongy  portion,  pyrites  is 
also  present,  and  the  holes  are  entirely  filled  with  calcium  carbonate 
sometimes  containing  pyrites.  In  the  axial  hole  of  the  spongy  portion, 
the  structure  is  almost  entirely  destroyed,  and  the  sides  of  the  hole 
covered  with  large  crystals  of  calcium  carbonate.  The  compact  portion 
gave,  on  analysis,  30-3  Vf>^,  1-45  F,  6*11  COg,  01  K2O,  49-14  CaO, 
0-31  MgO,  1-28  MnO,  0-61  Fe203,  0-41  FeS^,  0-05  insoluble,  2-2  organic 
substance,  4-21  HgO  at  110°  and  4  per  cent.  H2O  at  a  higher  tempera- 
ture. A  sample  containing  some  of  the  spongy  portion  gave  27-77  P2O5, 
1-33  F,  8-61  CO2,  0-06  KgO,  48-08  CaO,  0-3  MgO,  1-25  MnO,  0-65  Fe203, 
2-55  FeS2j  0-35  insoluble,  1-7  organic  substance,  3-7  H^O  at  110°  and 
4  per  cent,  of  water  at  a  higher  temperature.  The  compact  portion 
has  the  sp.  gr.  =  2-2.  The  structure  of  the  bone  is  not  altered.  A  con- 
sideration of  the  above  analyses  taken  in  conjunction  with  the  high 
specific  gravity  and  the  fact  that  the  structure  of  the  bone  is  unaltered, 
points  to  the  conclusion  that  there  has  been  an  absorption  from  the 
water  of  the  strata,  not  only  of  calcium  carbonate,  but  also  of  calcium 
phosphate  into  the  compact  portion.  A  portion  of  the  calcium  car- 
bonate is  converted  into  calcium  fluoride  (3  per  cent.),  also  about  half 
the  magnesium  phosphate  and  a  small  portion  of  the  calcium  phosphate 
is  converted  into  manganese  and  ferric  phosphates.  The  phosphate,  by 
the  absorption  of  lime,  has  become  basic  to  such  an  extent  that  one- 
eighth  more  base  is  present  than  is  required  for  the  ratio  2  mols.  ortho- 
phosphate  to  1  mol.  base.     The  absorption  of  these  compounds  is  due  to 
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the  original  phosphate  in  the  bone ;  they  do  not  form  a  chemical  com- 
pound, but  a  hydrated  absorption  complex.  E.  C.  R. 

Action  of  Zinc  on  Hydrogen  Chloride  Dissolved  in  Organic 
Solvents.  By  F.  Zecchini  {Gazzetta,  1897,  27,  i,  466— 473).— The 
author  has  examined  the  action  of  zinc  on  solutions  of  hydrogen  chloride 
of  known  concentration  in  methylic,  ethylic,  and  amylic  alcohols  and 
in  acetone  and  ethylic  ether ;  the  zinc  was  allowed  to  act  for  a  known 
length  of  time  and  the  amount  of  hydrogen  chloride  decomposed  deter- 
mined by  titration  with  standard  potash.  The  zinc  used  was  in  the 
form  of  cylinders  exposing  278  sq.  mm,  of  surface  and  the  solution 
was  kept  agitated  and  at  the  constant  temperature  of  20°  during  the 
experiment ;  the  organic  solvents  used  were  carefully  dehydrated,  and 
the  solutions  being  of  one-half  or  one-third  normal  concentration 
in  hydrogen  chloride.  The  anhydrous  solutions  of  hydrogen  chloride 
in  methylic  alcohol,  ethylic  alcohol,  and  acetone  in  all  cases  acted  rapidly 
on  the  zinc,  and  in  some  cases  more  rapidly  than  did  an  aqueous 
solution  of  hydrogen  chloride  of  the  same  concentration  ;  the  addition 
of  small  quantities  of  water  to  the  organic  solutions  of  hydrogen  chloride 
causes  them  to  act  less  rapidly  on  the  zinc.  Dry  amylic  alcohol  solutions 
of  hydrogen  chloride  act  very  slowly  on  the  metal. 

The  dry  ethylic  ether  solutions  of  hydrogen  chloride  act  far  more 
rapidly  on  zinc  than  do  aqueous  solutions  of  the  same  concentration, 
and  the  addition  of  about  0'5  per  cent,  of  water  causes  the  action  to 
proceed  some  four  times  as  rapidly  as  before.  This  behaviour  of  ethe- 
real solutions  of  hydrogen  chloride  is  very  remarkable  in  connection 
with  the  electrolytic  dissociation  hypothesis  according  to  which  the 
reactivity  of  an  acid  is  measured  by  its  dissociation.  Hydrogen  chlo- 
ride is  not  dissociated  in  ethereal  solution,  yet  it  acts  much  more  rapidly 
on  zinc  in  ethereal  than  in  aqueous  solutions  of  the  same  concentration. 

W.  J.  P. 

Basic  Cupric  Salts  and  Brown  Cupric  Hydroxide.  By  Paul 
Sabatier  {Comjn.  rend.,  1897,  125,  101 — 104). — The  author  uses  the 
term  principal  basic  salts  to  denote  those  salts  which  are  formed  by  the 
direct  action  of  the  oxide  or  hydroxide  on  solutions  of  the  normal 
salt.  The  principal  basic  salts  of  copper  are  of  the  type  GuR^j^CuO  -H 
SHgO,  except  that  the  sulphate  contains  4H2O.  The  acetate  is  an 
exception  and  is  of  the  type  CuB.2,2CuO-f  2H2O. 

All  these  salts  except  the  acetate  contain  the  bivalent  group  Cu^Og, 
and  it  appears  probable  that  the  same  group  is  present  in  the 
brown  hydroxide  formed  by  the  spontaneous  dehydration  of  the  blue 
hydroxide.  This  brown  product  has  the  composition  Cu(OH)2,3CuO, 
or  Cu^03(OH)2.  As  a  matter  of  fact,  this  brown  hydroxide  readily  forms 
the  principal  basic  salts  when  placed  in  contact  with  solutions  of 
normal  cupric, salts.  The  basic  nitrate  thus  obtained  is  crystallised  in 
minute  rhombic  or  hexagonal  lamellse  derived  from  a  monoclinic  prism ; 
when  left  in  contact  with  the  nitrate  solution,  the  lamellse  change 
into  needles.  The  blue  hydroxide  yields  the  same  basic  salt,  but  in  an 
amorphous  form.  The  basic  chloride  formed  under  similar  conditions 
is  amorphous  ;  the  basic  bromide  forms  small,  deep  green,  hexagonal 
lamellae  ;  the  basic  sulphate  forms  small,  elongated  prisms ;  the  basic 
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dithionate  crystallises  in  small,  hexagonal  lamellae,  and  the  basic 
chlorate  in  microscopic  rhombic  plates. 

Solutions  of  the  acetate  and  of  the  perchlorate,  on  the  other  hand, 
have  no  action  on  the  brown  hydroxide.  0.  H.  B. 

Action   of  Ammonia   on    Mercurous    Iodide.     By    Maurice 

FRANgois  {J.  Pharm.,  1897,  [vi],  5,  388 — 392). — Ammonia  acts  on 
mercurous  iodide  in  the  cold,  yielding  metallic  mercury  and  ammoniacal 
mercuric  iodide,  Hgl2,2NH3 ;  the  latter  is  colourless,  and  is  only  stable 
in  the  presence  of  an  excess  of  ammonia.  The  reaction  was  followed 
quantitatively  by  extracting  the  products  with  ether,  which  dissolves 
out  the  ammoniacal  mercuric  iodide. 

If  a  large  excess  of  ammonia  is  used,  dimercuryammonium  iodide 
and  tetramercuryammonium  iodide  are  formed, 

Mercurous  chloride  appears  to  react  with  ammonia  in  much  the  same 
manner,  and  it  is  probable  that  the  grey  product  formed  consists  of  a 
mixture  of  free  mercury  and  of  one  of  the  already  known  compounds 
of  mercuric  chloride  with  ammonia.  J.  J.  S. 

Atomic  Weight  of  Cerium.  By  Gregoire  N.  Wyrouboff  and 
AuGUSTE  V.  L.  Yerneuil  (Comjjt.  rend.,  1897,  124, 1300— 1303).— The 
only  cerium  compound  available  for  accurate  determinations  of  the 
atomic  weight  is  cerium  sulphate,  30680^  +  8H2O.  The  composition 
of  the  hydrated  salt  is  very  constant,  and  the  atomic  weight  may  be 
determined  from  the  loss  of  water  at  about  250°,  or  the  loss  of  sul- 
phuric anhydride  at  a  higher  temperature,  the  ratio  of  the  residual 
oxide,  CcgO^,  being  calculated  to  either  the  anhydrous  or  hydrated  salt. 

Cerium  prepared  in  different  ways  from  monazite  and  cerite,  and 
purified  in  the  manner  previously  described  (this  vol.,  ii,  452),  has  an 
atomic  weight  of  92*70  to  92*87  [Ten  determinations  3  standard  not 
stated],  these  figures  being  probably  accurate  to  within  0*2  or  0*3  per 
cent.  C.  H.  B. 

A  Process  of  Oxidation  and  Chlorination  [by  Manganese 
Salts].  By  Antoine  Yilliers  (Comjyt.  rend.,  1897, 124,  1349—1351). 
— When  a  mixture  of  equal  volumes  of  a  saturated  solution  of  oxalic 
acid,  hydrochloric  acid  of  25  per  cent.,  and  nitric  acid  of  25  per  cent,  is 
heated,  there  is  no  evolution  of  gas,  but  if  a  small  quantity  of  any 
manganese  salt  is  added  there  is  an  almost  immediate  reaction  with 
evolution  of  carbonic  anhydride  and  nitrogen,  and  the  decomposition 
proceeds  even  if  heating  is  discontinued.  If  the  nitric  acid  is  in 
excess,  the  oxalic  acid  is  completely  oxidised.  With  more  concentrated 
solutions,  the  oxalic  acid  is  slightly  decomposed  even  in  absence  of 
manganese,  but  the  difference  produced  by  the  addition  of  manganese 
is  very  marked.  Many  other  compounds  of  the  fatty  group,  such 
as  glucose  and  saccharose,  behave  in  the  same  way.  Compounds  of  the 
benzene  group,  on  the  other  hand,  yield  chlorine  substitution  products 
instead  of  oxidation  products  ;  benzene  and  toluene,  for  example,  yield 
chlorobenzene  and  chlorotoluene  respectively,  even  at  the  ordinary 
temperature. 

This  property  of  transferring  oxygen  from  one  compound  to  another, 
possessed  in  so  marked  a  degree  by  even  small  quantities  of  manganese, 
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is  of  special  interest  in  connection  with  the  co-existence  of  manganese 
and  oxidising  ferments  in  vegetables,  as  observed  by  Bertrand  (fol- 
lowing abstract).  The  decomposition  of  oxalic  facid,  in  the  manner 
described,  has  many  points  of  resemblance  to  oxidations  produced  by 
oxidising  ferments,  and  may  perhaps  be  regarded  as  an  example  of 
"inorganic  fermentation."  C.  H.  B. 

Oxidising  Action  of  Manganese  Salts :  Constitution  of 
Oxydases.  By  Gabriel  Bertrand  {Gompt.  rend.,  1897,  124, 
1355 — 1358). — All  manganese  salts  have  the  property  of  bringing 
about  the  oxidation  by  atmospheric  oxygen  of  solutions  of  quinol, 
pyrogallol,  and  paramidophenol,  guaiacum,  and  similar  substances. 
The  solution  acquires  a  colour  which  depends  on  the  nature  of  the 
carbon  compound,  whilst  the  intensity  of  the  coloration  depends  on 
the  nature  of  the  acid  in  combination  with  the  manganese.  Oxidation 
is  much  more  energetic  with  salts  such  as  the  succinate,  gluconate,  or 
salicylate  than  with  the  chloride,  sulphate,  or  nitrate. 

Manganese  salts  in  aqueous  solution  are  partially  hydrolysed,  the 
degree  of  hydrolysis  being  greater  with  feeble  organic  acids  than  with 
inorganic  acids.  The  manganous  oxide  oxidises  in  contact  with  air, 
and  this  change  involves  the  splitting  up  of  the  molecules  of  atmo- 
spheric oxygen,  one  atom  of  the  molecule  combining  with  the  man- 
ganous oxide,  whilst  the  other  atom  is  free  to  combine  with  any  other 
oxidisable  substance  with  which  it  may  come  in  contact.  The  latter 
may,  under  these  conditions,  be  oxidised,  although  it  would  resist  the 
action  of  oxygen  in  the  form  of  molecules.  Quinol,  when  mixed  with 
manganous  oxide  and  agitated  with  air,  is  oxidised  to  quinone,  and 
manganese  peroxide  is  formed.  In  presence  of  acids,  the  manganese 
peroxide  is  converted  into  a  manganous  salt,  a  further  quantity  of  the 
carbon  compound  being  oxidised  at  the  same  time.  If  manganese  per- 
oxide is  suspended  in  a  dilute  acid  which  has  no  action  on  it  at  the 
ordinary  temperature,  and  quinol  is  added,  then  the  manganese  dis- 
solves and  quinone  is  formed. 

These  results,  and  those  previously  described,  tend  to  the  view  that 
the  oxydases  are  special  compounds  of  manganese  in  which  the  acid 
radicle,  of  a  proteid  character  and  varying  with  the  particular  fer- 
ment, has  just  sufficient  activity  to  keep  the  metal  in  solution,  whilst 
the  metal  is  the  real  carrier  of  oxygen.  C.  H.  B. 

Function  of  Manganese  in  Certain  Oxidations.  By  Ach. 
LiVACHE  (Compt.  rend.,  1897,  124,  1520— 1521).— The  author  points 
out  that  the  influence  of  manganese  in  promoting  the  oxidation  of 
organic  substances  as  described  by  Yilliers  and  by  Bertrand  (preceding 
abstracts),  is  similar  to  the  effect  that  he  observed  some  years  ago 
(Abstr.,  1884,  532)  in  the  case  of  drying  oils,  and  the  explanation  is 
doubtless  the  same  in  all  cases.  C.  H.  B. 

Constitution  of  Inorganic  Compounds.  No.  IX.  Triammine 
and  Diammine  Cobaltic  Salts.  By  Alfred  Werner  {Zeit.  anorg. 
Ghem.,  1897,  15,  143 — 172). — The  triammine  salts  are  prepared  from 
dichloroaquotriammine  cobaltic  chloride,  which  is  separated  from  the 
small  quantity  of  tetrammine  salt,  formed  during  its  preparation,  by 
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treating  it  with   mercuric  chloride,   whereby  the  tetrammine  salt  is 
precipitated  as  an  insoluble  mercury  double  salt. 

Acid  dichloraquotriamminecohalt  sulpliate,  [Co(NH3)3H20Cl2]S04H, 
is  obtained  by  mixing  the  dichloraquotriammine  chloride  to  a  thin  paste 
with  a  cooled  mixture  of  concentrated  sulphuric  acid  (2  vols.)  and  con- 
centrated hydrochloric  acid  (1  vol.),  and  after  the  mixture  has  remained 
1  hour,  spreading  the  paste  on  a  porous  plate.  This  operation  is  re- 
peated three  times,  and  the  product  then  washed  with  alcohol  until  free 
from  acid,  and  dried  over  sulphuric  acid.  It  is  a  greyish-green,  crys- 
talline powder,  and  dissolves  fairly  easily  in  water  yielding  a  green 
solution  which  quickly  changes  to  indigo  blue ;  the  solution  has  an 
acid  reaction.  It  is  obtained  in  black,  lustrous,  prismatic  crystals  by 
adding  concentrated  sulphuric  acid  to  the  cold  concentrated  aqueous 
solution  and  evaporating  the  clear  liquid  in  a  vacuum  over  sulphuric 
acid.  The  silver  derivative  is  obtained  by  thoroughly  mixing  the  acid 
sulphate  with  a  small  quantity  of  silver  nitrate  solution  and  washing 
the  product  with  absolute  alcohol.  It  is  a  grass  green  powder  which 
quickly  decomposes  and  darkens,  and  when  treated  with  water  decom- 
poses with  separation  of  silver  chloride. 

Dichloraquotriamminecohalt   nitrate^   [Co(NH3)3H20Cl2]N03,    is   ob- 
tained by  treating  the  dichloro-chloride  with  concentrated  nitric  acid, 
and  washing  the  greyish-green  precipitate  with  alcohol  and  ether  until 
free  from  acid.     It.  dissolves  in  water,  forming  a  green  solution  which 
quickly  changes  to  blue. 
Bluish-grey  chloraquotriamminecohalt  sulphate^ 
[Co(NH3),(H,0),Cl]SO„ 
is  obtained  by  dissolving  the  above  acid  sulphate  in  water  and  precipi- 
tating the  indigo-coloured  solution  with  an  equal  volume  of  alcohol. 
It  dissolves  in  water  with  an  indigo-blue  coloration,  and,  if  kept,  the 
solution  deposits  crystals  of  the  sparingly  soluble  violet  ^salt  described 
below.     When  the  solution  is  treated  with  hydrochloric  acid,  dichlor- 
aquotriamminecohalt chloride  is  obtained. 

Grey  dichloraquotriamminecohalt  cldoride,  [Co(NH3)3H20Cl2]Cl,  is 
obtained  by  treating  the  preceding  salt  with  concentrated  hydrochloric 
acid.  It  has  the  same  percentage  composition  as  the  dichro-cobalt 
chloride,  but  is  not  identical  with  that  salt.  It  dissolves  in  water,  forming 
a  pure  blue  solution  which  changes  to  violet,  whereas  the  dichro-cobalt 
chloride  yields  a  green  solution  which  changes  to  blue  and  then  violet. 
When  treated  with  concentrated  nitric  acid,  it  yields  a  nitrate  which 
gives  a  green  solution  gradually  changing  to  blue,  and  then  to 
violet.  The  nitrate  obtained  from  the  dichro-cobalt  chloride  also 
yields  a  green  solution,  but  this  changes  to  blue  and  violet  more 
quickly  than  the  preceding  nitrate. 

Violet  chloQ'odiaquotriamminecohalt  sulj^hate,  [Co(NH3)3(H20)2Cl]S04, 
is  obtained  by  heating  an  aqueous  solution  of  tbe  acid  sulphate  on  the 
water  bath  and  allowing  the  solution  to  crystallise  in  a  vacuum.  It 
separates  in  small,  lustrous  crystals,  is  almost  insoluble  in  water,  and 
can  also  be  obtained  by  treating  the  following  salt  with  sulphuric 
acid. 

Chlorodiaquotriamminecohalt  chloride,  [Co(NIl3)3(H20)2Cl]Cl2,  is 
obtained  by  treating  the  preceding  salt  with  concentrated  hydrochloric 
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acid.  It  is  a  dark-violet,  crystalline  powder,  and  dissolves  in  water  to 
a  pure  violet  solution.  When  treated  with  nitric  acid,  the  correspond- 
ing nitrate  is  obtained  as  a  bright  violet,  crystalline  powder.  When 
warmed  with  hydrochloric  acid,  dichloraquotriamminecobalt  chloride 
is  obtained. 

Sulphatodiaquotriamminecobalt  sulphate,  \Qo{^'S.^.^(H.jd)^0^^0^  + 
HgO,  is  obtained  by  adding  the  requisite  quantity  of  silver  sulphate  to  a 
warm,  concentrated  solution  of  dichloraquotriamminecobalt  chloride, 
and  evaporating  the  filtrate  from  the  silver  chloride  in  a  vacuum. 
The  residue  is  extracted  with  water,  when  the  salt  is  left  undissolved  ; 
by  evaporating  the  solution  and  again  extracting  with  water,  a  further 
quantity  of  the  insoluble  salt  is  obtained.  It  is  a  reddish-violet  pow- 
der, insoluble  in  water,  but  soluble  in  concentrated  hydrochloric,  nitric, 
and  sulphuric  acids.  When  mixed  with  concentrated  hydrochloric  acid, 
it  yields  chlorodiaquotriammine  sulphate,  and  by  the  prolonged  action 
of  the  acid,  the  dichloraquocobalt  chloride. 

Oxalodiaquotriamminecohalt  nitrate,  [Co(NIl3)3(C204)(H20)2]N03, 
is  obtained  by  treating  dichloraquotriamminecobalt  chloride  with  a  cold 
saturated  solution  of  oxalic  acid,  and,  after  adding  an  equal  volume  of 
alcohol,  warming  the  mixture  for  one  minute.  On  cooling,  oxalochloro- 
triamminecobalt  crystallises  out.  This  is  treated  with  the  theoretical 
quantity  of  silver  nitrate  and  the  filtrate  allowed  to  crystallise.  It 
crystallises  in  silky,  carmine-red  crystals,  and  is  sparingly  soluble 
in  cold  water,  easily  so  in  warm  water.  When  warmed  for  a  short  time 
with  hydrochloric  acid,  it  is  converted  into  chloroxaloaquotriammine- 
cobalt,  Co(NH3)3ClH02(C204),  which  is  a  violet  powder,  insoluble  in 
water.  When  treated  with  a  few  drops  of  acetic  acid  and  sodium 
nitrite,  it  yields  nitroxalotriamminecohalt,  Co(NH3)3C204'N02,  which  is 
a  cherry-red,  crystalline  powder  insoluble  in  water. 

Derivatives  of  the  diamminecohaltic  series  are  prepared  from  potas- 
sium tetranitritodiamminecobalt,  which  is  prepared  by  Jorgensen's 
method  {J.  p\  Chem.,  [ii],  23,  249),  somewhat  modified,  as  follows  : 
500  c.c.  of  a  neutral  solution  of  cobalt  carbonate  (20  grams)  in  hydro- 
chloric acid  is  treated  with  ammonium  chloride  (100  grams)  and  the 
mixture  heated  to  50° ;  a  solution  of  pure  potassium  nitrite  (250  grams) 
in  water  (250  c.c),  also  heated  to  50°,  is  then  gradually  added,  and  the 
mixture  kept  at  40 — 50°,  for  20 — 30  minutes,  and  allowed  to  cool. 
After  2  4  hours,  the  prismatic  crystals  of  the  potassium  salt  are  washed  free 
from  the  fine,  greenish-yellow  precipitate,  and  recrystallised  from  water. 
It  is  most  important  that  the  potassium  nitrite  should  be  pure.  If 
less  potassium  nitrite  is  employed,  or  the  mixture  heated  for  a  longer 
time  at  50 — 60°,  a  mixture  of  potassium  tetranitritodiamminecobalt 
with  trinitritotriamminecobalt  is  obtained. 

Acid  dichlorodiaquodiamminecohalt  sxdphate, 

[Co(NH3)2(H20)2Cl2]SO^H, 
is  obtained  by  adding  the  preceding  potassium  salt  (3  grams)  to  a  mix- 
ture of  equal  volumes  of  sulphuric  and  hydrochloric  acids,  cooled  with 
ice  and  salt,  and  allowing  the  mixture  to  remain  some  hours  in  the 
freezing  mixture.  After  24  hours,  the  product  is  washed  with  alcohol 
and  ether,  dissolved  in  ice-cold  water,  and  precipitated  with  sulphuric 
acid.     It  crystallises  in  lustrous,  malachite-green   needles,  is  easily 
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soluble  in  water,  and  yields  a  green  solution  which  quickly  changes  to 
blue.     The  solution  has  an  acid  reaction. 

DichlorodiaquodiamininecohaU  nitrate ,  [Co(NH3)2(H20)2Cl2]N03,  is 
obtained  by  treating  a  cold  solution  of  the  preceding  salt  with  concen- 
trated nitric  acid.  It  is  a  dark-green,  crystalline  powder,  dissolves 
easily  in  water,  forming  a  green  solution  which  quickly  becomes  blue,  and 
decomposes,  when  kept  in  a  closed  vessel,  yielding  an  insoluble  brown 
powder  containing  cobalt  oxide.  The  chloride,  [Co(NH3)2(H20)2Cl2]Cl, 
is  obtained  by  treating  the  acid  sulphate  with  hydrochloric  acid.  It 
is  a  malachite-green,  crystalline  powder  easily  soluble  in  water,  yield- 
ing a  green  solution  which  changes  to  blue. 

Chlorotriaquodiamminecohalt  sulphate,\Qo('^'K^.2{'Kj^)ju\^^^0^  +  H2O, 
is  obtained  by  allowing  a  solution  of  the  acid  sulphate  to  remain  at 
the  ordinary  temperature,  and  after  adding  a  few  drops  of  sulphuric 
acid,  evaporating  the  solution  in  a  vacuum  over  sulphuric  acid.  It 
separates  in  short,  indigo-blue  crystals,  and  is  less  soluble  than  the  acid 
sulphate. 

Isomeric  dichlm^odiaquodiamminecohcdt  chloride, 
[Co(NH,)2(H20)2Cl,]Cl, 
is  obtained  by  treating  the  preceding  salt  with  concentrated  hydro- 
chloric acid  until  all  the  sulphuric  acid  is  eliminated.     It  is  a  green 
powder  which  dissolves  easily  in  water  when  it  at  once  gives  a  blue 
solution.  E.  C.  E.. 

Fluidity  of  Fused  Nickel.  By  Jules  Garniee  {Compt.  rend.,  1897, 
124,  1447 — 1448), — When  fused  at  a  high  temperature,  nickel  is  very 
mobile,  and  readily  penetrates  charcoal,  forming,  when  cold,  slender, 
hair-like  filaments,  very  flexible  and  malleable.  C.  H.  B. 

Reduction   of  Molybdic   Anhydride   by   Hydrogen.     By  M. 

GuiCHARD  {Compt.  rend.,  1897,  125,  26—29  and  105— 106).— The 
statements  of  different  chemists  as  to  the  products  of  the  reduction  of 
molybdic  anhydride  by  hydrogen  are  very  conflicting,  and  the  author 
has  therefore  reinvestigated  the  reaction,  special  attention  being 
directed  to  the  possible  production  of  oxides  intermediate  between  the 
trioxide  and  the  dioxide.  The  hydrogen  was  carefully  purified  and 
dried ;  the  oxide  was  contained  in  a  U-tube  heated  in  a  bath  of  melted 
tin.  For  temperatures  above  500°,  the  oxide  was  placed  in  a  dish  in  a 
straight  tube  surrounded  by  asbestos  and  placed  in  an  iron  gutter, 
the  temperatures  being  measured  by  means  of  a  thermoelectric  couple. 

Reduction  begins  at  about  300°,  the  yellow  colour  changing  to  bluish- 
grey,  but  it  is  not  rapid  below  470°  ;  the  only  product  under  these 
conditions  is  the  dioxide  MO2,  and  examination  of  the  residue  at 
various  stages  of  the  reduction  shows  that  no  intermediate  oxide  is 
formed. 

The  dioxide  begins  to  lose  oxygen  at  about  500°,  reduction  becoming 
very  distinct  at  550°,  and  more  rapid  at  600° ;  the  sole  product  is 
metallic  molybdenum,  the  product  of  incomplete  reduction  at  any 
stage  being  a  mixture  of  the  metal  with  the  dioxide. 

Contrary  to  the  statement  of  Liechti  and  Kempe,  molybdenum 
dioxide  does  not  volatilise  when  heated  in  hydrogen  chloride. 

C.  H.  B. 
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Salts  of  Sulphomolybdic  Acid.  By  Arthur  Rosenheim  {Zeit. 
anorg.  CJiem.,  1897,  15,  180 — 191). — Since  the  author's  previous  com- 
munication (Abstr.,  1895,  ii,  18),  Friedheim  and  Euler  have  published 
their  iodometric  method  for  the  estimation  of  molybdic  acid  (Abstr., 
1895,  ii,  535),  and  on  repeating  the  analyses  of  the  salts  previously 
described  the  author  finds  that  his  results  were  incorrect. 

Action  of  Sulphurous  Acid  on  Paramolyhdates. — The  sulphomolybdates 
are  obtained  by  treating  a  saturated  solution  of  the  paramolybdate 
at  the  ordinary  temperature  with  sulphurous  anhydride  ;  the  potassium 
and  sodium  salts  have  been  previously  described.  The  caesium  and  rubi- 
dium salts  are  very  similar  to  the  potassium  salt,  but  the  lithium  salt 
could  not  be  obtained  pure,  as  it  is  more  soluble  than  lithium  sulphite, 
and  on  further  concentration  of  the  solution  decomposition  takes  place. 
The  salts  have  the  following  composition  :  2]S'a20,2S02,5M03  +  8H20; 
2K20,2S02,5M03-hH20;  2Rb20,2S02,5M03  +  iH20 ;  2Cs20,2S02,5M03 
-1-  6H2O.  They  decompose  if  allowed  to  remain  in  the  mother  liquor 
for  some  time,  the  corresponding  trimolybdate  being  precipitated ;  and, 
even  when  dry,  they  gradually  decompose  with  evolution  of  sulphurous 
anhydride.  When  a  dilute  solution  of  ammonium  paramolybdate  is 
treated  at  the  ordinary  temperature  with  sulphurous  anhydride,  the 
salt  3(NH4)20,2S02,8M03  +  5H2O  is  formed  ;  if,  however,  the  solution 
is  well  cooled,  a  mixture  of  this  salt  with  the  scdt  2(NH^)20,2S02,5M03 
-f  I2H2O  is  obtained.  The  latter  salt,  which  is  obtained  pure  by  adding 
a  saturated  solution  of  ammonium  chloride  to  a  freshly  prepared  con- 
centrated solution  of  the  sodium  salt,  crystallises  in  long,  white  needles, 
and  very  readily  decomposes  with  evolution  of  sulphurous  anhydride. 
Although  the  corresponding  salts  of  the  alkaline  earths  cannot  be  pre- 
pared by  the  action  of  sulphurous  anhydride  on  the  paramolyhdates 
suspended  in  water,  the  barium  and  strontium  salts  are  easily  obtained 
by  treating  a  freshly  prepared  solution  of  the  sodium  salt  with  the 
corresponding  chlorides,  and  allowing  the  mixture  to  evaporate  slowly 
over  sulphuric  acid  ;  they  crystallise  in  prismatic  needles.  The  calcium 
salt,  which  crystallises  in  needles,  cannot  be  obtained  pure  owing  to 
its  great  solubility.  Salts  analogous  to  the  stable  ammonium  salt, 
3(NH4)20,2S02,8M03-j-5H20,  cannot  be  prepared  by  double  decom- 
position, for  either  the  ammonium  salt  separates  unchanged,  or  decom- 
position takes  place  with  the  formation  of  trimolybdates. 

When  normal  molybdates,  ^.2^,M.O^,  are  treated  with  sulphurous 
anhydride  in  excess,  the  same  salts  are  obtained  as  with  the  para- 
molyhdates. If,  however,  the  solution  is  not  completely  saturated 
with  sulphurous  anhydride,  a  mixture  of  sulphomolybdate  and  para- 
molybdate is  obtained. 

Action  of  Sulphurous  Acid  on  Tetramolyhdates. — When  solutions  of 
tetramolybdates,  ^jd^^MX)^,  are  treated  with  sulphurous  anhydride, 
octamolybdates,  Rg^j^^^s*  ^^®  formed,  but  a  sulphomolybdate  could 
not  be  obtained.  This  is  a  very  convenient  method  of  preparing  these 
salts.  The  potassium  salt,  K20,8M03-f  I3H2O,  and  the  sodium  salt, 
Na20,8M03-f  I5H2O,  crystallise  in  well  characterised  prisms,  the 
ammonium  salt,  with  I3H0O  in  lustrous,  prismatic  needles. 

E.  C.  R. 
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Manganimolybdates.  By  E.  Pechard  {C 0111201.  rend.,  1897,  125, 
29 — 31). — When  a  solution  of  ammonium  hydrogen  molybdate  is  boiled 
with  manganese  peroxide,  the  liquid  acquires  a  ruby-red  colour,  and 
when  cooled  deposits  crystals  of  a  new  complex  salt.  Manganese 
peroxide  prepared  in  various  ways  gives  the  same  result,  but  the  re- 
action is  slow.  A  better  method  is  to  precipitate  ammonium  man- 
ganous  molybdate  by  mixing  solutions  of  the  molybdate  and  a  man- 
ganous  salt ;  suspend  this  in  water  and  add  gradually  a  dilute  solution 
of  potassium  permanganate.  Another  plan  is  to  mix  hot  solutions  of 
the  molybdate  and  potassium  permanganate,  and  reduce  the  latter  by 
adding  alcohol,  aldehyde,  &c.  In  both  cases,  the  permanganate  may  be 
replaced  by  permanganic  acid. 

The  manganimolyhdates  thus  formed  are  readily  crystallisable,  red 
salts  of  the  composition  SM'gOjMnO^jlSMOg.  They  are  stable  at  the 
ordinary  temperature,  but,  when  heated,  decompose  into  manganese 
peroxide  and  an  acid  molybdate.  Their  solutions  yield  a  precipitate  of 
the  peroxide  when  mixed  with  an  acid  or  an  alkali. 

The  ammonium  salt  contains  SHgO,  and  forms  small,  deep-red 
crystals  slightly  soluble  in  water  ;  the  potassium  salt  crystallises  with 
4H2^>  ^s  paler  in  colour  than  the  ammonium  salt,  and  is  almost  in- 
soluble in  water;  the  sodium  salt  crystallises  with  ISHgO  in  large, 
efflorescent,  blood-red  crystals  very  soluble  in  water.  The  free  acid 
obtained  by  the  action  of  sulphuric  acid  on  the  barium  salt  does  not 
crystallise,  but  when  evaporated  to  dryness  in  a  vacuum,  forms  a 
brilliant,  black,  amorphous  mass  with  a  vitreous  fracture ;  it  has  the 
composition  Mn02,12M03-f  lOHgO,  and  its  properties  are  similar  to 
those  of  its  salts. 

Tungstic  acid  seems  to  yield  no  analogous  compounds. 

C.  H.  B. 

Zirconotungstates.  By  L.  A.  Hallopeau  {Bull.  Soc.  Chim.^ 
1896,  [iii]>  15>  917  —  923).  —  Potassium  zirconodecatungstate, 
4K2O,ZrO2,10WO3-f- I5H2O,  is  prepared  by  dissolving  gelatinous  zir- 
conia  in  a  solution  of  potassium  paratungstate  with  prolonged  boiling. 
After  filtration  and  concentration  of  the  solution  in  a  vacuum,  it  is 
obtained  as  a  crystalline  powder  having  a  slight  action  on  polarised 
light.  From  the  mother  liquor,  on  further  concentration  in  a  vacuum, 
potassium  dizirconodecatungstate,  4K2O,2ZrO2,10WO3  -f  2OH2O,  is  de- 
posited ;  this  forms  very  small,  prismatic  crystals,  which  act  more 
powerfully  on  polarised  light  than  those  of  the  preceding  compound, 
and  lose  I2H2O  at  100°.  These  substances  are  very  slightly  soluble 
in  cold,  but  much  more  readily  in  hot  water.  They  decompose  on 
ignition,  giving  Insoluble  products,  and,  when  fused  with  alkali 
carbonates  are  converted  into  a  mixture  of  tungstate  and  zirconate, 
with  abundant  disengagement  of  carbonic  anhydride.  When  the 
dizirconodecatungstate  is  heated  to  dull  redness  with  an  excess  of 
sodium  carbonate,  the  following  reaction  occurs  : 

4K2O,2ZrO2,10WO3,20H2O  +  SNagCOg  =  4K2WO4  +  6Na2W04  + 
2Na2Zr03  +  8CO2  +  2OH2O. 
At  a  bright  red  heat,  there  is  a  further  loss  of  carbonic  anhydride. 

Ammonium  zirconodecatungstate,  3(NH4)2O,ZrO2,10WO3-l- I3H2O,  is 
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obtained  in  a  similar  manner  to  the  corresponding  potassium  com- 
pound, substituting  ammonium  paratungstate  for  the  potassium  salt. 
It  forms  small,  rhombic  crystals,  which  act  strongly  on  polarised  light, 
and  lose  their  water  rapidly  in  the  air,  and  slowly -even  in  the 
liquid  from  which  they  have  separated.  Sometimes  it  separates  in 
lenticular  crystals  either  isolated  or  in  tufts.  This  substance  is  very 
soluble  in  water,  the  solution  having  an  acid  reaction  to  litmus.  The 
methods  adopted  by  the  author  for  the  analysis  of  these  compounds 
are  similar  to  those  employed  by  Marignac  for  the  analysis  of  the 
analogous  silicotungstates.  The  zirconodecatungstates  are  much  more 
unstable  than  the  silicodecatungstates,  hydrochloric,  sulphuric,  and 
nitric  acids  immediately  precipitating  yellow  tungstic  acid  from  their 
solutions,  whilst  phosphoric  acid  slowly  forms  a  gelatinous  precipitate 
of  zirconium  phosphate.  On  adding  ammonia  to  a  solution  of  the  acid 
ammonium  salt  described  above,  a  precipitate  of  zirconia  is  formed 
which  does  not  redissolve  on  expelling  the  excess  of  ammonia  by  boiling. 
The  normal  ammonium  salt  could  not  therefore  be  obtained.  In  this 
respect,  the  zirconodecatungstate  behaves  very  differently  from  the 
corresponding  silicodecatungstate.  The  chlorides  of  barium,  calcium, 
and  magnesium,  and  the  nitrates  of  lead,  silver,  and  mercury,  give 
insoluble  precipitates  with  solutions  of  the  zirconodecatungstates. 

Gelatinous  zirconia  does  not  dissolve  in  a  solution  of  sodium  para- 
tungstate. A.  C.  C. 

Thorium  Compounds.  By  Joseph  Lesinsky  and  Charles 
GuNDLiCH  {Zeit.  anorg.  Cliem.^  1897,  15,  81 — 83). — Thorium  bromide, 
ThBr^  +  8H2O,  is  prepared  in  a  pure  state  by  dissolving  pure  thorium 
hydroxide,  obtained  by  precipitating  the  nitrate  with  ammonia,  in 
freshly  distilled  hydrobromic  acid  and  evaporating  the  solution  in  the 
dark  in  a  vacuum  over  sulphuric  acid.  The  product,  washed  with  light 
petroleum  and  chloroform,  and  recrystallised  from  alcohol,  is  obtained 
in  large,  white,  hexagonal  prisms,  very  easily  soluble  in  alcohol  and 
water.  It  melts  at  100°  in  its  water  of  crystallisation  ;  a  compara- 
tively high  temperature,  however,  is  necessary  to  eliminate  all  the 
water. 

The  authors  are  engaged  in  the  preparation  of  thorium  iodide, 
chlorate,  bromate,  and  iodate.  E.  C.  R. 

Potassium  Sulphantimonites.  By  Pouget  {Gompt.  rend., 
1897,  124,  1445 — 1447). — The  normal  potassium  sulphantimonite, 
KgSbSg,  is  obtained  in  small,  white,  very  deliquescent  crystals  by 
dissolving  antimony  sulphide  in  a  concentrated  solution  of  the  proper 
proportion  of  potassium  sulphide,  and  rapidly  concentrating  the  solu- 
tion out  of  contact  with  air.  The  crystals  are  soluble  in  water,  and 
alter  rapidly  when  exposed  to  air. 

The  metasulphantimonite,  KSbSg,  obtained  by  Ditto  in  the  dry 
way,  can  also  be  prepared  from  a  solution  having  the  composition 
Sb2S3-h2K2S-l- Aq.  If  evaporated  in  a  vacuum  in  the  cold,  this  solu- 
tion yields  the  compound  K^SbgSg,  but  if  heated  out  of  contact  with 
air,  red,  elongated  octahedra  of  the  salt  KSbSg  separate,  whilst  the 
normal  sulphantimonite  remains  in  solution.  The  red  crystals  are 
stable  when  exposed  to  air,  and  are  insoluble  in  cold  water,  by  which 
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they  are  only  very  slightly  affected  ;  they  are,  however,  decomposed 
by  boiling  water,  with  separation  of  antimony  sulphide. 

C.  H.  B. 

Preparation  of  Silver  Sulphantiraonites  and  Sulpharsenites 
by  a  Dry  Method.  By  Hermann  Sommerlad  {Zeit.  anorg.  Chem., 
1897,  15,  173 — 179). — Artificial  pyrargyrite,  AggSbSg,  is  obtained  by 
heating  a  dry  mixture  of  silver  chloride  with  antimony  trisulphide  in 
the  proportion  3AgCl  :  SbgSg,  in  a  retort  from  which  the  air  has  been 
driven  out  by  carbonic  anhydride.  The  reaction  commences  at  1 40°, 
and  antimony  trichloride  distils  over  ;  the  mixture  is  heated  for  some 
time  at  360°,  and  then  cautiously  melted.  The  product  is  of  a  dark 
lead-colour  with  a  reddish  tinge,  and  has  a  radial  fracture  ;  it  gives  a 
dull-red  streak,  and  a  dark,  cochineal-red  powder.  Under  the  microscope, 
in  transmitted  light,  thin  splinters  are  dark  reddish-brown,  whilst  in  re- 
flected light  they  have  a  strong  metallic  lustre.  The  sp.  gr.  =  5*760  (the 
sp.  gr.  of  natural  pyrargyrite  =5 '75 — 5 '85).  The  chemical  behaviour 
of  the  artificial  compound  agrees  with  that  of  the  natural  compound. 
When  strongly  heated  in  a  glass  tube,  it  yields  a  small  sublimate  of 
Sb203  and  SbgSg.  The  red  powder  is  at  first  turned  black  by  nitric 
and  tartaric  acids,  and  then  dissolves  with  separation  of  sulphur,  whilst 
with  hydrochloric  acid  it  is  partially  decomposed  with  evolution  of 
hydrogen  sulphide.  Hot  potassium  hydroxide,  ammonium  sulphide, 
and  potassium  sulphide  decompose  the  compound  with  precipitation  of 
silver  sulphide.     It  is  not  decomposed  by  ammonia. 

Artificial  miargyrite,  AgSbSg,  is  obtained  in  a  similar  manner  by 
heating  a  mixture  of  silver  chloride  and  antimony  trisulphide  in  the 
proportion  3AgCl :  2Sb2S3 ;  the  reaction  commencing  at  110°.  The 
product  is  a  lustrous  black  mass  with  a  conchoidal  fracture  very 
similar  to  melted  natural  miargyrite.  It  gives  a  black  streak,  and  a 
lustrous  black  powder.  The  sp.  gr.  =  5*200  (the  sp.  gr.  of  natural 
miargyrite  =  5 '184 — 5*4).  The  chemical  behaviour  of  the  compound 
agrees  with  that  of  the  natural  compound. 

The  author  was  unable  to  prepare  artificial  stephanite  and  polyar- 
gyrite  by  this  method,  although  they  are  easily  prepared  by  heating  a 
mixture  of  their  constituents. 

Artificial  proustite  AggAsSg  is  obtained  by  heating  a  mixture  of 
silver  chloride  and  arsenic  sulphide  in  the  proportion  3AgCl  :  AsgS^. 
The  reaction  commences  at  150°,  and  the  product  is  a  brittle,  reddish- 
black,  lustrous  mass  having  a  radial  fracture.  It  gives  a  bright  red 
streak  and  powder,  and  under  the  microscope  thin  splinters  appear 
bright  reddish-brown.  The  sp.  gr.  =5*49  (the  sp.  gr.  of  natural 
proustite  =5*5).  The  author  has  also  prepared  the  compounds 
AgAsSg  and  Ag^AsgS^  by  this  method. 

Artificial  zinckenite,  PbSb^S^,  is  obtained  by  heating  a  mixture  of 
lead  chloride  and  antimony  sulphide.  E.  C.  R. 

Silver  Sulphantimonites.  By  Pouget  {Compt.  rend.,  1897,  124, 
1518 — 1520). — The  products  of  the  action  of  solutions  of  silver 
nitrate  on  solutions  of  potassium  sulphantimonite  (preceding  page) 
vary  with  the  concentration  of  the  solutions,  the  proportions  of  the  re- 
acting substances,  and  the  temperature.     With   dilute  solutions  and 
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an  excess  of  the  sulphantimonite,  the  product  is  an  amorphous,  black 
precipitate  of  normal  silver  sulphantimonite,  AggSbSg.  If,  however, 
the  solution  contains  not  less  than  0  2  9  of  a  gram-molecule  of  the 
sulphantimonite  per  litre,  and  only  a  small  proportion  of  silver  nitrate 
is  added,  the  black  precipitate  is  converted  into  a  yellow,  crystal- 
line one  of  the  composition  Ag^KSbS.^,  and  this  conversion  con- 
tinues until  the  proportion  of  unaltered  sulphantimonite  left  in  the 
solution  reaches  the  limit  specified.  This  double  sulphantimonite  is 
at  once  converted  into  the  normal  silver  salt  by  the  action  of  silver 
nitrate.  The  double  salt  is  also  obtained  by  the  action  of  excess  of 
potassium  sulphantimonite  on  silver  sulphite ;  it  is  decomposed  by 
alkali  sulphides,  with  separation  of  silver  sulphide,  and  when  boiled 
with  water,  splits  up  into  the  normal  potassium  salt  and  the  normal 
silver  salt,  the  latter  under  these  conditions  being  crystalline,  lustrous, 
and  reddish  in  colour. 

When  an  excess  of  silver  nitrate  is  added  to  the  alkali  sulphanti- 
monite, the  precipitate  is  always  black,  and  contains  more  silver 
sulphide  than  corresponds  with  the  formula  AggSbSg,  the  reason  being 
that  silver  nitrate  partially  decomposes  the  sulphantimonite,  and  the 
solution  always  contains  some  antimony  precipitable  by  hydrogen 
sulphide.  Silver  nitrate  solution,  in  fact,  decomposes  precipitated 
antimony  sulphide,  a  mixture  of  silver  and  antimony  sulphides  being 
formed.  All  the  silver  is  precipitated  and  antimony  passes  into 
solution.  C.  H.  B. 


Mineralogical  Chemistry. 


Platinum.  By  W.  J.  Martin,  Junr.  (16th  Ann.  Rept.  U.S.  Geol. 
Survey,  for  1894-5,  Pt.  Ill,  1895,  628— 633).— This  paper  contains 
the  results  of  the  mineralogical  examinations  of  platinum  from  nume- 
rous localities ;  seventeen  analyses  are  given  of  crude  material,  and 
nine  of  iridosmine  obtained  from  crude  platinum.  No  relation  can  be 
traced  between  the  magnetic  properties  of  the  grains  and  the  amount 
of  iron  shown  in  the  analyses,  some  of  the  samples  poorer  in  iron 
being  more  magnetic  than  those  containing  more  iron.  Samples  from 
the  same  region  differ  widely  in  composition ;  for  example,  from 
Colombia,  S.A.,  38 — 90  ;  Russia,  49 — 84  per  cent,  of  platinum;  Oregoio, 
24 — 94  per  cent,  of  iridosmine.  L.  J.  S. 

Asphaltic  Rocks  and  the  Origin  of  Asphaltum.  By  Stanislas 
Meunier  {Compt.  rend.,  1896,  123,  1327— 1329).— The  asphaltum  of 
bituminous  rocks  is  completely  dissolved  out  by  digesting  the  powdered 
rock  with  carbon  bisulphide ;  this  affords  a  ready  method  for  deter- 
mining the  amount  of  asphaltum  present.  A  bituminous  rock  from 
Travers  in  Neuchatel  has  been  examined  in  this  way.  Numerous  so- 
called  bituminous  rocks  from  various  localities,  including  oil-shales, 
coals,  &c.,  in  which  fossils  are  often  present,  were  found  to  contain  no 
asphaltum,  there  being  nothing  which  could  be  dissolved  out  by  carbon 
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bisulphide.  Since,  in  the  latter  case,  the  carbonaceous  matter  is  of 
organic  (animal  and  vegetable)  origin,  it  is  concluded  that  true  asphal- 
tum  is  of  deep  seated  origin,  and  is  the  result  of  purely  mineral  reactions 
of  the  type  of  the  double  decomposition  of  metallic  carbides  and  water. 

L.  J.  S. 

Roumanite  [Rumanite].  By  ConstantinI.  Istrati  {Bui.  Soc.  Sci., 
Bucarest,  1897, 6,  55—59.  Compare  Abstr,,  1 894, ii,  457).— The  amber- 
like resin,  called  roumanite,  has  been  found  in  a  bed  of  ozocerite,  at 
Mosori,  north  of  Tirgu-Ocna,  in  Moldavia.  It  is  of  a  yellow  colour  with 
a  tinge  of  green,  and  in  parts  dark  ;  it  is  hard  and  not  friable,  and  has 
a  conchoidal  fracture ;  analyses  gave  the  results  under  I.  A  black, 
bituminous  variety  from  Buzeii  district,  in  Moldavia,  contained 
C,  81-17  ;  H,  13-28  ;  sp.  gr.  =  0-9988,  this  being  lower  than  that  of  other 
varieties  (sp.  gr.  =  r09 — 1*119).  The  other  analyses  of  Moldavian 
roumanite  are  quoted  from  the  author's  previous  papers  (Bui.  Soc. 
Sci.  Fizice,  1895,  4,  59—77  ;  Anal.  Acad.  Romdne,  1895,  16). 

C.  H.  0  [diff.].  S.              Ash. 

I.  Yellow    83-319  10-659  3-88  1-72  0-4185 

Blackish-yellow...     77-79  10-76  9-98  1-29  0-18 

Reddish  79-81  10-31  8-21  1-33  0-52 

Blackish-yellow...     81-28  10-48  6-13  1-47  0-64 

Yellow     81-68  9-80  6-40  1-27  0-85 

Black  83-29  10-77  4-45  0-93  0-56 

Black,  bituminous     8M7  10-39  663  1-10  1-00 

Garnet  red 82  07  IMl  5-20  0-93  0-69 

L.  J.  S. 

Ozocerite  from  Moldavia.  By  ConstantinI.  Istrati  {Bui.  Soc.  Sci., 
Bucarest^  1897,  6,  61 — 93). — An  exhaustive  account  is  given  of  Molda- 
vian ozocerite.  It  occurs  in  beds  ^ — J  metre  thick  in  Miocene  sandstone, 
and  is  of  wide  distribution.  When  first  dug  out,  it  is  pale  yellow 
and  soft,  like  wax,  but  on  long  exposure  to  the  air  it  becomes  heavier, 
more  compact,  and  darker  in  colour,  then  giving  a  greenish  streak  ; 
these  changes  are  due  to  the  loss  of  volatile  hydrocarbons.  The 
original  characters  are  retained  in  the  interior  of  large  specimens. 
Previous  analyses  are  collected  together,  and  several  new  ones  added. 
The  following  varieties  are  distinguished  : — 

Melting 
C.  H.  Sp.  gr.  point. 

Ozocerite  proper      84    —86       13-5—14-5      0-85—0-93      61—  65-5° 

Pietricikite  84    —85       14    —15         0-94—0-95      82—  90 

Moldovite     84-5—85       14    —15         0-96—0-97      95—100 

Moldovite  is  a  new  name  for  the  variety  from  Mosori,  north  of 
Tirgu-Ocna ;  it  differs  in  appearance  from  the  other  varieties,  and 
has  a  higher  sp.  gr.  and  melting  point.  Pietricikite  is  the  correct 
spelling  of  Dana's  zietrisikite.  L.  J.  S. 

Marcasite,  &c.,  Pseudomorphous  after  Pyrrhotite.  By 
Alfred  Lacroix  {ComjJt.  rend.,  1897,  125,  265— 267).— The  mar- 
casite which  occurs  on  the  fibrous  blende  at  Pontpean  mine,  near 
Jlennes,  Dept.  Ille-et-Yilaine,  is  described,  and  four  types  of  crystals 
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distinguished.  With  it  are  hexagonal  plates,  which  are  pseudomorphs 
of  marcasite,  or  of  marcasite,  pyrites,  and  galena  after  pyrrhotite. 
The  crystals  of  these  minerals  are  arranged  in  certain  regular 
positions  with  respect  to  the  pyrrhotite  forms.  L.  J.  S. 

Bournonite  from  Isere.  By  Pierre  Termier  {Bull.  Soc.fran. 
Min.,  1897,  20,  101 — 110). — Bournonite  was  formerly  found  with 
galena  in  a  quartz  and  dolomite  vein  in  a  coal  mine  at  Peychagnard, 
Isere.     Analysis  by  Pisani  of  crystallised  material  gave 

S.  Sb.  Pb.  Cu.  As.        Fe,Ag.        Total. 

20-2         24-7         40-0         13-7         trace         nil         98-6 

Sp.  gr.  =  5 '78.  A  detailed  description  is  given  of  two  crystals,  and 
six  new  forms  are  noted.  L.  J.  S. 

Sylvanite  from  Kalgoorlie.  By  August  Frenzel  {Tsch.  Min. 
Mitth.,  1897,  17,  288 — 289). — Sylvanite  occurs  in  schistose  rocks  in 
more  than  one  mine  in  the  auriferous  district  about  Kalgoorlie,  Han- 
nan's  district.  Western  Australia.  It  is  silvery  white  with  metallic 
lustre,  and  has  a  perfect  cleavage  in  one  direction,  H  =  2| ;  sp.  gr.  = 
8*14.     The  analysis  agrees  with  the  formula  (Au,Ag)Te2. 

Te.  Au.  Ag.  Total. 

58-63  36-60  3-82  99-05 

An  iron-black  telluride  of  gold  and  silver  with  conchoidal  fracture 
and  no  cleavage  also  occurs  here.  L.  J.  S. 

[Scheelite,  Tetradymite,  Altaite,  Stromeyerite,  Danaite,  &c., 
from  Canada.]  By  G.  Christian  Hoffmann  {Rept.  Geol.  Survey, 
Canada,  1897,  8  (1895),  E,  I— b^).— Scheelite. — Massive  scheelite  of 
a  light  smoke-grey  colour  occurs  with  mispickel  and  pyrites  in  a 
quartz  vein  in  the  Malaga  gold  mining  district,  Queen's  Co.,  Nova 
Scotia.     Analysis  gave 

WO3.  CaO.  COo.  Insol.  Total.  Sp.  gr. 

79-01  1980  0-71  0-11  99-63  6-002 

Tetradymite. — This  occurs  with  altaite  and  hessite  near  Liddel 
Creek  in  the  West  Kootenay  district,  British  Columbia.  It  has  a 
foliated  structure,  the  colour  being  lead-grey  to  steel-grey.  The 
streak  is  black.     Analysis  gave 

Insol. 
Te.  S.  Se.  Bi.         Pb.        Ag.         Tl.    (quartz).    Total.      Sp.  gr. 

36-01       4-30      trace       51-85       3-50       0-91       trace      3-52      100-09       7-184 

Deducting  quartz,  altaite,  and  hessite,  this  gives  the  formula 
2Bi/re3,Bi,S3. 

Altaite. — Massive  altaite  occurs  with  hessite,  gold,  copper,  &c.,  in  a 
quartz  vein  at  Long  Lake,  Yale  district,  British  Columbia.  It  is 
tin-white,  with  sometimes  a  bronze-yellow  tarnish.     Analysis  gave 


Au 

Insol. 

Te. 

Pb. 

Ag. 

Fe. 

(free). 

(quartz). 

Total. 

Sp.  gr. 

39-57 

49-72 

2-09 

0-63 

0-01 

7-84 

99-86 

8081 

This  corresponds  with  87*46  per  cent,  of  altaite,  with  some  hessite, 
and  apparently  8-24  per  cent,  of  native  tellurium.     Analysis  of  the 

30— 2 
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associated  hessite  gave  Te,  37-33  ;  Ag,  60-68  ;  Au,  2-29  =  100-30  per 
cent.  Petzite,  also  from  the  Yale  district,  was  found  to  contain  23*10 
and  18-79  per  cent,  of  gold. 

Stromeyerite. — With  bornite,  chalcopyrite,  galena,  argentite,  &c., 
from  Toad  Mtn.,  West  Kootenay  district,  B.C.  Massive,  with  sub- 
conchoidal  fracture.  Colour,  dark  steel-grey.  Streak,  dark  grey  and 
shining.     Analysis  gave 

S.  Ag.  Cu.  Fe.  Total.  Sp.  gr. 

15-74         52-27         31-60         0-17         99-78         6-277 

Danaite. — This  occurs  massive  with  pyrrhotite,  mispickel,  and 
pyrites  at  Monte  Cristo  Mtn.,  West  Kootenay  district,  B.C.  The 
colour  is  silver-white.     Analysis  gave 

Insol. 
As;  S.  Fe.  Co.  (quartz).  Total.  Sp.  gr. 

46-41         19-21         28-91         2-97         3-86         101-36         6-166 

The  above  analyses,  in  each  case  the  mean  of  two,  are  by  E.  A.  A. 
Johnston.  The  specific  gravities  given  have  been  corrected  for 
contained  quartz.  The  report  also  includes  analyses  of  limestones, 
dolomites,  coals,  iron  ores,  nickeliferous  pyrrhotites,  waters,  &c.,  as 
well  as  numerous  gold  and  silver  assays.  L.  J.  S. 

[Coral  Limestones  from  Florida.]  By  Edmund  Otis  Hovey 
(Bull.  Mus.  Comp.  Zool.  Harvard  Coll.,  1896,  28,  63— 91).— Several 
analyses,  by  G.  Steiger,  are  given  of  coral  limestones  from  the 
artesian  well  borings  at  Key  West,  Florida.  The  limestones  have 
an  oolitic  structure,  and  contain  particles  of  quartz  sand. 

L.  J.  S. 

[Origin  of  Iron  Ores.]  By  L.  de  Launat  (Compt.  rend.,  1897, 
124,689—692;  and  Ann.  des  Mines,  1897,  12,  178— 185).— Large 
masses  of  iron  carbonate  have  been  supposed  to  have  been  deposited 
as  such  from  water ;  the  author,  however,  considers  them  to  have 
been  formed  by  the  action  of  limestones  on  iron  salts  derived  from 
iron  sulphide.  In  support  of  this  view,  it  is  pointed  out  that,  whilst 
deposits  of  iron  sulphide  always  occur  in  schists,  those  of  iron  car- 
bonate always  occur  in  limestones.  By  the  surface  oxidation  of  the 
carbonate,  deposits  of  oxides  are  formed.  L.  J.  S. 

A  Mineral  allied  to  Pinakiolite  from  Ldngban.  By  Helge 
Backstrom  {Jalirh.  f.  Min.,  1897,  i,  243,  Bef . ;  from  Geol.  Foren.  i 
Stockholm  F'&)'h.,  1895,  17,  257). — The  mineral  is  found  with  hausman- 
nite,  a  brownish  arsenate,  and  sometimes  pinakiolite,  in  the  granular 
dolomite  of  Langban,  Sweden ;  it  is  iron  black  with  metallic  lustre, 
and  occurs  in  broken,  striated  prisms  of  rhombic  outline  with  an  angle 
of  68°  36|^' ;  the  forms  {120}  and  {210}  are  also  present.  There  is  no 
cleavage  ;  sp.  gr.  =  3-935  ;  H  =  6.  Yery  thin  sections  are  transparent, 
and  of  a  dark  reddish-brown  colour  ;  the  extinction  is  straight,  and  the 
c  axis  is  the  direction  of  greatest  absorption.  Tt  is  soluble  in  hydro- 
chloric ac^'d  with  evolution  of  chlorine.     Analysis  gave  : 

B0O3.       FeaOg.      MnO.         0.        CaO.      PbO.      MgO.       SiOo        Total. 
13*'-92     10-52     46-95     3-45     1-35     1-22     22-36     0-78     10055 
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This  composition  is  like  that  of  pinakiolite,  but,  although  the  mine- 
ral is  orthorhombic,  the  crystallographic  characters  are  different. 
More  material  is  to  be  examined  before  a  new  name  is  given. 

L.  J.  S. 

Crystallised  Mineral  formed  in  Leaden  CoflB.ns.  By  Alfred 
Lacroix  {Compt,  rend.,  1897,  124,  419—422  ;  and  Bull.  Soc.  fran. 
Min.y  1897,  20,  112— 118).— Two  leaden  coffins,  dated  1630,  have  re- 
cently been  dug  up  in  Paris ;  the  contained  skeletons  are  in  part  thinly 
incrusted  with  needles  and  plates  of  a  substance  which  is  referred  to 
metabrushite  (B[2Ca2P20g  +  SJH^O).  The  white,  acicular  crystals  are 
best  developed  in  the  interior  of  the  skull,  where  they  attain  a  length 
of  8  mm.  Material,  which,  however,  could  not  be  completely  separated 
from  organic  matter,  lost  25*50  per  cent,  on  ignition.  The  sp.  gr.  of 
the  pure  crystals  is  2 "31.  The  crystals  are  monosymmetric,  and  are 
flattened,  and  have  a  perfect  cleavage,  parallel  to  the  plane  of  sym- 
metry ]  the  optic  axial  plane  and  obtuse  bisectrix  are  perpendicular  to 
the  plane  of  symmetry ;  2F"„  =  81°;  optically  negative.  Some  of  these 
characters  are  in  agreement  with  brushite  (H2Ca2P208  +  4H2O),  so 
that  the  reference  to  metabrushite  is  not  beyond  doubt. 

The  mode  of  formation  of  this  substance  must  have  been  the  same 
as  that  described  by  Gautier  (Abstr.,  1893,  ii,  536;  1896,  ii,  185). 
Ammonium  phosphate,  produced  by  the  decomposition  of  organic 
matter,  especially  the  brain,  acting  on  the  calcium  carbonate  of  the 
bones,  would  give  rise  to  calcium  phosphate.  These  reactions,  taking 
place  within  the  body  itself,  furnish  a  case  of  '^  automineralisation." 

L.  J,  S. 

Synthesis  of  Hanksite.  By  August  Benjamin  pe  Schulten 
(Compt.  rend.,  1896,  123,  1325— 1327).— When  a  hot  solution  of 
caustic  soda  (50  grams  in  90  c.c.  water)  is  poured  into  a  hot  solution  of 
sodium  sulphate  and  carbonate  (20  grams  Na2SO4,10Aq  and  0'8  gram 
Na2C03  in  30  c.c.  water),  a  crystalline  precipitate,  having  the  properties 
of  natural  hanksite,  is  formed ;  the  crystals  are  freed  from  caustic 
soda  by  washing  with  alcohol.  Unless  these  details  are  followed, 
thenardite  is  also  formed.  The  analyses  of  the  crystals,  which  are  of 
sp.  gr.  2-613,  agree  closely  with  the  formula  originally  given  for  the 
natural  mineral,  namely,  4Na2S04,ISra2C03,  and  not  with  that  recently 
proposed  by  Pratt  (this  voL,  ii,  49).  The  crystals  are  hexagonal 
prisms  measuring  0-05  x  0*03  mm.,  with  the  forms  cjlll},  m{2Tl},  and 
sometimes  r{100}  and  jf:>{13.1.1}.  They  are  optically  negative,  and 
show  optical  anomalies ;  viewed  in  parallel  polarised  light  through  the 
basal  plane,  6  or  12  sectors  are  seen,  and  through  the  prism  planes 
4  sectors.  When  crystals  are  slowly  grown  from  a  cold  solution,  no 
optical  anomalies  make  their  appearance  ;  such  crystals  may  be  easily 
formed  by  allowing  a  concentrated  solution  of  sodium  sulphate  and 
carbonate,  with  less  caustic  soda  than  in  the  previous  case,  to  evapo- 
rate on  a  microscope  slide.  L.  J.  S. 

Isometric  Crystals  of  Silica.  By  Konstantin  von  Chrustschopf 
(Jakrb.f.  Min.,  1897,  i,  240  Bef.  ;  from  Bull.  Acad.  Sci.  St.  Petersbourg, 
1895,  [v],  2,  27 — 33). — An  aqueous  solation  of   silica,  with  a  little 
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hydrogen  borofluoride  to  act  as  a  mineraliser,  was  heated  for  5  hours 
in  a  sealed  platinum  vessel  with  the  following  results. 

1.  At  180°  (=10atmos.).     No  change. 

2.  „  180—  228°  ( -  26  atmos.).  Isometric  crystals. 

3.  „  228— 235°  (  =  30      „     ).  No  quartz. 

4.  „  240— 300°  ( =  86       „     ).  Quartz. 

5.  „  310— 360°  (  =  189    „     ).  Tridymite  and  some  quartz. 

The  colourless  transparent,  isometric  crystals  show  the  forms  ojlll}, 
rt(100},and  c/{110}  in  various  combinations,  and  are  twinned  on  the  spinel 
law.  They  are  perfectly  isotropic,  and  have  an  index  of  refraction  of 
about  1-58.  Sp.  gr.  =  2-412.  They  are  soluble  in  hydrofluoric  acid  ; 
analysis  gave  99 '78  per  cent.  SiOg.  The  crystals  most  resemble 
cristobalite,  which  is  isotropic  at  170°.  L.  J.  S. 

Formation  of  Zeolites.  By  Alfred  Lacroix  {Compt.  rend.,  1896, 
123,  761 — 764). — Owing  to  the  frequent  occurrence  of  zeolites  in  vol- 
canic rocks,  it  was  formerly  supposed  that  an  elevated  temperature 
was  necessary  for  their  production.  But  Daubree  and  Bonis  have 
described  the  formation  of  numerous  zeolites  by  the  action  of  hot 
springs  having  a  temperature  considerably  below  100°  ;  and  phillipsite 
has  been  found  in  the  deep-sea  dredgings  of  the ^ChaUe7iger.  Further, 
in  the  Pyrenees,  zeolites  are  found  in  mineral  veins,  and  in  plutonic 
and  sedimentary  rocks.  The  present  paper  describes  the  formation  of 
zeolites  by  the  action  of  almost  pure  water,  at  the  temperature  of 
melting  snow,  on  basic  felspathic  rocks. 

In  several  elevated  districts  in  the  Pyrenees,  in  the  beds  of  streams, 
or  where  the  shattered  and  decomposed  rocks  are  exposed  to  the 
action  of  running  water  derived  from  the  melting  of  the  snow,  zeolites 
(chabazite,  stilbite,  and  laumontite)  are  abundant,  impregnating  the 
rocks,  or  coating  surfaces  and  cementing  together  fragments.  These 
alterations  take  place  in  rocks,  both  plutonic  and  metamorphic,  which 
contain  basic  plagioclases  and  dipyre,  these  minerals  affording  the 
necessary  material  for  the  formation  of  lime  and  soda-lime  zeolites. 

L.  J.  S. 

Beryl  in  a  Pseudomorph  after  Beryl.  By  Arvid  G.  Hogbom 
{Jahrb.f.  Min.,  1897,  i,  431,  Ref. ;  from  Geol.  Foren.  i  Stockholm  Fork, 
1895,  17,  412 — 414). — A  large  hexagonal  prism,  which  was  probably 
originally  a  crystal  of  beryl,  consists  of  an  irregular  aggregate  of  beryl 
crystals  with  some  chlorite,  kaolin,  and  perhaps  muscovite  ;  in  cavities, 
there  are  well  developed  crystals  of  beryl,  the  larger  of  a  straw-yellow 
colour  and  the  smaller  water-clear.  In  these  crystals,  there  are  elongated 
cavities  containing  two  liquids  (one  of  which  is  probably  carbonic  anhy- 
dride), and  bubbles  of  gas.    Analysis  of  the  beryl  by  G.  Lundell  gave 

Loss  on 

SiOa-      AI2O3.      FeaOg.      BeO.      CaO.      MgO.      Alkalis.       ignition.      Total. 
65-14     21-72     trace     11-55    0-32      0-30      trace  1-64      100-67 

Sp.  gp.  =  2-6.  The  loss  on  ignition  is  mostly  due  to  the  fluid  enclosures. 
It  seems  that  here  the  original  beryl  material  has  been  altered  and 
beryl  again  formed.  L-  J-  S. 
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Edingtonite  from  Bohlet,  Sweden.  By  Gustaf  Lindstrum 
(Ofvers.  L  Vetensk-Akad.  Fork.  Stockholm,  1896,  53,  469—472.  Com- 
pare this  vol.,  ii,  328). — The  following  analysis  (I)  is  given  of  the 
edingtonite  crystals  recently  found  at  the  manganese  mines  of  Bohlet, 
Vestergothland  ;  sp.  gr.  2-782.  Under  II,  is  the  analysis  published  by 
Heddle  in  1855  of  the  Scotch  mineral. 


Si02. 

AI.P3. 

Fe,03. 

BaO.     CaO. 

MnO,MgO. 

NagO. 

KoO. 

HoO. 

Total. 

I.    36-37 

20-06 

0-04 

29-99     0-16 

006 

0-20 

0-21 

1312 

100-21 

II.    36-98 

22-63 

— 

26-84    trace 

— 

trace 

— 

12-46 

98-91 

Anal.  I  gives  the  ratios,  Al^Og  :  BaO(CaO  and  alkalis) :  Si02  :  H^O  = 
1  :  1*04 : 3-O6  :3'70.  A  trace  of  chlorine  is  present,  but  no  fluorine, 
strontium,  or  lithium.  Most  of  the  0-06  per  cent,  of  MnO,MgO  is  due 
to  enclosed  manganese  ore  \  the  pure  mineral  contains  only  a  trace  of 
magnesium,  and  neither  iron  nor  manganese.  At  100°,  there  is  a  loss 
of  3-82  ;  at  155°,  of  5-90,  and  at  230°,  of  7-90  per  cent.  ;  if  the  mineral 
has  not  been  too  strongly  heated,  this  water  is  reabsorbed  with  decrepi- 
tation, the  material  being  transformed  into  a  woolly  mass  consisting  of 
fine  needles.  A  second  determination  of  the  total  water  gave  13*08 
per  cent.  L.  J.  S. 

Constitution  of  Analcite.  By  Charles  Lepierre  {Bull.  Soc. 
C/am.,1896,  [iii],  15,561 — 565). — Analcite,  differing  from  the  ordinary 
mineral  in  optical  properties  and  crystalline  form  (as  determined  by 
Bensaude),  gave  the  following  results  on  analysis. 

SiOg.        AI2O3.         CaO.        NagO.         H2O.        Total. 
54-29      23-30       0-31       13-84       8-36      lOO'lO 

This  agrees  closely  with  the  usual  formula,  Na20,Al203,4Si02  +  2II2O. 
The  mineral  was  free  from  calcite,  and  titanium  and  potassium  were 
absent.  About  half  (3-90  per  cent.)  of  the  water  is  lost  at  200°,  the 
remainder  being  expelled  at  440° ;  over  sulphuric  acid,  or  at  100°, 
there  is  no  loss.  To  express  the  difference  in  the  behaviour  of  the  two 
molecules  of  water,  a  structural  formula  is  given,  the  mineral  being 
considered  as  a  salt  of  diorthosilicic  acid,  HgSigO^.  This  formula  is 
simpler  than  that  recently  proposed  by  Clarke  (Abstr.,  1894,  ii,  459). 

L.  J.  S. 

[Analysis  of  Ilvaite.]  By  K.  H.  Sohnerr  {Jahrh.  f.  Min.,  1897,  i, 
432  Kef. ;  from  Inaug.-Diss.  Munchen,  1894.  Compare  this  vol.,  ii, 
106,  147). — The  methods  employed  in  the  analysis  of  several  garnets 
are  described  in  detail  in  the  dissertation  (but  not  in  the  abstract 
quoted),  especially  the  estimation  of  ferrous  and  ferric  iron  by  decom- 
posing the  mineral  with  potassium  iodide  and  sulphuric  acid,  and  then 
volumetrically  determining  the  separated  iodine.  This  method  was 
tested  on  ilvaite  (of  which  the  complete  analysis  is  given  below)  and 
magnetite. 

SiOg.        FeO.         FcaOa.         MnO.         CaO.         B.f>.         Total. 
29-42     34-13      21-29        0-30      13-41       1-71      100-19. 

L.  J.  S. 

Fayalite.  By  George  Otis  Smith  {Johns  Hopkins  Univ.  Circulars, 
1894,  13,  82). — Fayalite,  in  perfect  skeleton  crystals  of  tabular  habit, 
from     the     surface    of     a    crystallised    iron     slag,    gave    a :  6 :  c  = 
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0-4632 

:  1  : 0-5835. 

An  analysis  of 

the 

!  crystals, 

by  T 

agrees 

with  the  formula  FegSiO^. 

SiOs. 

FeO            CaO. 

MgO. 

Total. 

30-10 

68-43        0-57 

013 

99-23 

L.   Blalock, 


L.  J.  S. 

Action  of  Volcanic  Pumaroles  on  Serpentine.  By  Alfred 
Lacroix  {Compt.  Q-end.,  1897,  124,  513 — 516). — In  the  ravine  of 
Sasaki,  near  Kalamaki  in  the  Gulf  of  Corinth,  serpentine  is  overlain 
by  Pliocene  limestones  ;  and  at  the  contact  between  these  are  volcanic 
f  umaroles  which  give  off  water  vapour  charged  with  hydrogen  sulphide 
and  carbonic  anhydride.  The  limestone  is  converted  into  gypsum  ;  and 
the  serpentine,  by  the  elimination  of  magnesium  and  iron  in  the  form  of 
epsomite  and  melanterite,  is  finally  converted  into  opal  or  quartz  and 
chalcedony.  This  opal  preserves  the  original  minute  structure  of  the 
rock,  and  in  it  the  original  grains  of  picotite  are  sometimes  embedded. 
The  less  completely  altered  rock  contains  epsomite,  melanterite, 
marcasite  and  native  sulphur,  and,  as  secondary  products  derived  from 
the  marcasite,  various  basic  ferric  sulphates.  The  acid  rocks  (rhyo- 
lites,  &c.)  of  the  same  district  are  reduced  by  solfataric  action  to  the 
same  end-product,  here,  however,  with  the  production  of  various 
aluminium  and  alkali  sulphates.  L.  J.  S. 

[Chrome-diopside,  Hornblende  and  Pleonaste  from  Montana.] 
By  George  P.  Merrill  (Proc.  U.S.  National  Museum,  1895,  17, 
(1894),  637 — 673). — In  a  paper  describing  a  collection  of  eruptive 
rocks  from  Gallatin,  Jefferson,  and  Madison  Counties,  Montana,  the 
following  mineral  analyses  are  given. 

Augite,  in  small  green  crystals  from  a  rock  related  to  olivine-basalt 
near  Bozeman,  gave  analysis  I  (by  L.  G.  Eakins)  showing  it  to  be  a 
chrome-diopside.  Dark  green  hornblende,  which,  with  hypersthene, 
forms  pyroxenite  between  Meadow  and  Granite  Creeks,  gave  II.  Dark 
green  pleonaste,  occurring  abundantly  in  a  similar  pyroxenite,  gave  III 
(Eakins) ;  sp.  gr.  3*89. 

SiOo.  Cr.Og.  AI0O3.  FegOg.   FeO.    MnO.    CaO.    MgO.  KgO.  Na^O.  HjO.  Total. 

I.  52-50    1-07      2-26    2*05      2-47      trace  21-70    17-11  007    0-35    0-64  100-22 

II.  46-14      —     17-07    8-45    not  det.    —     11-70    15-01  0-10    1-11     —       99-58 

III.     0-55    2-62     62-09    2-10    17-56     trace     0-16    15-61    —       —       —     10069 

L.  J.  S. 

Jadeite  from  "Tibet."  By  Max  Bauer  (Jahrh.  f.Min.,  1897,  i, 
258—259.  Compare  Abstr.,  1896,  ii,  310).— The  presence  of  nephelite 
in  the  jadeite  from  *'  Tibet,"  described  in  the  previous  paper  {loc.  cit.), 
suggested  that  nephelite  might  be  a  constituent  of  crystalline  schists  as 
well  as  of  igneous  rocks  ;  this  is  now  confirmed  by  the  presence  of  some 
chlorite-schist  on  one  of  the  new  specimens  examined  by  the  author. 
Chemical  and  optical  tests  of  this  chlorite  were  made.  L.  J.  S. 

[Augite  from  Madras.]  By  Thomas  H.  Holland  (Quart.  Journ. 
Geol.  Soc,  1897,  53,  405—419). — In  a  petrological  paper,  the  following 
analysis  (I)  is  given  of  pale  brown  augite,  which,  with  a  plagioclase 
near  labradorite,  and  a  ground-mass  of  micropegmatite,  forms  an  augite- 
diorite  dyke  at  the  Seven  Pagodas,  Chingelput  district,  Madras  Presi- 
dency,    The  bulk  analysis  of  the  rock  is  given  under  II. 
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SiOa.  TiO..  AI0O3.  Fe^Og.  FeO.  MnO.  CaO.  MgO.  NaoO.  KoO.  HgO.  P2O5.  Total. 

I.  50-02    —      5-61    15-61     —     trace    14-84  12-01         0*96         076     —     99-81 
II.  51-15  0-44  15-92     9-34   2*87     0*09    10-40     6-48    1-19    1-61    0-11    0-06   99-66 

L.  J.  S. 

American  Kaolins.  By  Charles  Frederic  Mabery  and  Otis  T. 
Klooz  {Journ.  Amer.  Chem.  Soc,  1896,  18,  909—915). — Eleven 
analyses  are  given  of  American  pottery  clays  ;  these  are  compared 
with  the  best  German  and  English  china  clays.  They  all  contain 
free  silica,  1  -33 — 80*30  per  cent.  The  purest  kaolin,  from  Woodbridge, 
Middlesex  Co.,  N.J,,  gave 

SiOa.        AIP3.        Iron.        CaO.        MgO.        KgO.        Na-.O.   Combined  H2O. 

44-34:      38-09      0-15      0-96       O'lO      1-00        0-79         14-34 

L.  J.  S. 

Meteoric  Iron.  By  Emil  W.  Cohen  (Jahrb.  f.  3Iin.,  1897,  i, 
254—255  Ref.  ;  from  Ann.  k.h.  naturhist.  Hof museums,  1895,  10, 
81 — 93). — In  No.  IV.  of  his  "Meteoric  Iron  Studies,"  the  author  gives 
the  results  of  the  examination  of  the  magnetic  characters  and  specific 
gravity  of  numerous  irons. 

Most  irons  may  easily  be  strongly  permanently  magnetised  ;  when 
this  is  not  the  case,  the  iron  has  been  heated  and  slowly  cooled.  All 
irons,  when  strongly  heated  and  quickly  cooled,  become  magnetic,  and 
this  magnetism  is  retained  for  some  time.  Tsenite  behaves  as  meteoric 
iron,  but  cohenite  and  schreibersite  are  rather  less  easily  magnetised. 

In  general,  irons  having  the  same  chemical  composition  have  much 
the  same  specific  gravity  ;  and  the  specific  gravities  calculated  from 
the  composition  do  not  vary  much  from  the  observed  values.  Hexa- 
hedral  iron  has  an  average  sp.  gr.  of  7 '80 — 7-88,  and  in  octahedral 
iron  the  sp.  gr.  varies  from  7*78  to  7'86,  being  greater  when  the 
lamellae  are  finer,  and  when  more  nickel  is  present.  L.  J.  S. 

River  Waters  of  Bohemia.  By  Joseph  Hanamann  {Jahrb.  /. 
Min.,  1897,  i,  289 — 291  Kef.  ;  from  Archiv  naturw.  Landes.  Bohmen^ 
1894,  9,  No.  4,  102  pp.). — Numerous  analyses  are  given  of  the  waters 
of  the  Biver  Eger  and  its  tributaries.  These  show  the  variation  in 
the  mineral  constituents  of  waters  collected  from  different  geological 
formations,  for  example,  from  phyllites,  granites,  basalts,  &c.  Analyses 
of  water,  taken  from  several  points  between  the  source  and  the  mouth 
of  the  river,  show  that  almost  all  the  bases  and  acids,  with  the  excep- 
tion of  silica,  increase  in  amount  towards  the  mouth.  The  total  solids 
vary  at  different  seasons  of  the  year.  The  composition  of  the  water 
of  the  Eger  is  compared  with  that  of  other  rivers.  L.  J.  S. 

Water  from  WeUs  in  the  Nubian  Desert.  By  Emily  A.  Aston 
{Quart.  Journ.  Geol.  Soc,  1897,  53,  374 — 375). — As  an  appendix  to  a 
paper  by  H.  G.  Lyons  on  the  geology  of  a  portion  of  the  Nubian 
Desert,  the  following  analyses  are  given  of  water  from  the  wells  sunk 
in  the  sand-and-gravel  detritus  of  the  Desert.  I,  Murrat  Wells. 
II,  Bir  Tilat  Abda,  called  by  the  Arabs  a  '  bitter  '  well.  Ill,  Bir  Ab 
Araga. 


SiOo. 

FeA  +  AlA- 

Ca. 

Mg. 

Na. 

K. 

I. 

1-28 

0-26 

37-76 

5-81 

61-38 

32-08 

II. 

3-36 

4-36 

31-19 

6-74 

63-88 

30-41 

II. 

2-48 

0-96 

37-95 

6-89 

21-91 

11-18 
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SO4.  CI.  NO3.  Total. 

175-23  61-79  1-86  377-45 

182-52  21-42  1-88  345-76 

142-47  28-05  trace  251-89 

'Total  solid  matter'  found  by  direct  evaporation,  410'5,  359-5, 
253-5;  CaC03,H2C03,  82-04,  28-79,  10-56  respectively.  The  above 
results  are  in  grains  per  gallon.  Free  ammonia,  0*378,  0*105,  0  199  ; 
albuminoid  ammonia,  0'185,  0-173,  0*260,  respectively,  in  parts  per 
million.  L.  J.  S. 

Mineral  Water  from  Pennsylvania.  By  A.  E.  Robinson  and 
Charles  Frederic  Mabery  {Journ.  Amer.  C/mn.  Soc,  1896,  18, 
915 — 918). — Mineral  springs  having  therapeutic  qualities  occur  in  the 
north-western  portion  of  Pennsylvania  ;  the  following  analyses  are  of 
waters  from  Conneautville,  in  Crawford  Co.  Water  from  surface 
springs  at  this  place,  which  are  representative  of  the  springs  of  the 
region,  gave,  in  grains  per  gallon;  K0CO3,  0*985;  LigCOg,  0*002; 
NaCl,  0*925  ;  CaH2(C03)2,  2879  ;  CaSO^,  1*291  ;  MgClg,  0-204 ;  FeCOg, 
0743  ;  SiO.,,  0-233;  HgS,  trace;  total  solids,  6*586.  Sp.  gr.,  1*0002 
at  20°. 

Bittern  water  from  a  boring  2,667  feet  in  depth  gave,  in  parts  per 
100,000:  KCJ,  755*6;  LiCl,  80*3;  AmCl,  216*6;  NaCl,  14,430*0; 
KBr,  245*7  ;  KI,  2*96  ;  MgCl,,  3096*0 ;  CaCl2,  11,880*0  ;  CaSO^,  11*1  ; 
FeCOg,  163*5  ;  AICI3,  31*1  ;  Sibg,  4*6  ;  HgS,  0*05  ;  total  solids,  30,536. 
Sp.  gr.,  1-205  at  15°.  This  water  is  remarkable  on  account  of  the 
presence  of  large  amounts  of  ammonium  chloride,  potassium  iodide, 
and  lithium.     Caesium  and  rubidium  are  absent.  L.  J.  S. 


Physiological   Chemistry. 


Action  of  Album  OSes  and  Peptones  in  Intravascular  In- 
jections. By  Edm.o^d  FiquET  {ComjJt.  rend. y  1897,  124,  1371 — 1374). — 
Peptones  prepared  in  the  usual  way  were  dissolved  in  a  small  quantity 
of  water,  the  albumins,  albumoses,  and  albumotoxins  precipitated 
by  ammonium  sulphate,  and  alcohol  added  until  the  alcoholic  strength 
of  the  liquid  was  68 — 70°.  The  filtrate  was  then  concentrated, 
dialysed,  and  the  peptones  precipitated  by  strong  alcohol. 

Albumoses,  prepared  by  the  action  of  pancreatic  juice  on  beef, 
were  purified  by  first  adding  to  their  concentrated  solution  sufficient 
alcohol  to  bring  its  strength  up  to  50°,  and  then  mixing  the  filtrate 
with  a  further  quantity  of  alcohol  to  bring  its  strength  up  to  66 — 88°, 
when  the  albumoses  were  precipitated. 

The  albumoses  and  peptones  thus  purified  were  injected  into  dogs 
and  rabbits  in  quantities  amounting  in  some  cases  to  as  much  as 
7*7  grams  per  kilogram  of  body  weight  at  one  injection,  whilst  in 
others  the  injections  were  repeated  on  several  successive  days.  No 
injurious  effects  were  observed  ;  the  coagulation  of  the  blood  was  not 
prevented  and  there  was  neither  narcosis  nor  tremors.     The  author 
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concludes  that  the  poisonous  effects  generally  attributed  to  albumoses 
and  peptones  are  really  due  to  albumotoxins,  ptomaines,  &c.,  which 
have  not  been  completely  removed  in  the  process  of  purification. 

C.  H.  B. 

Behaviour  of  some  Varieties  of  Sugar  in  the  Animal  Or- 
ganism. By  Fritz  Yoit  (Biecl.  Centr.,  1897,  26,  384—385  ;  from 
Neue  Zeits.  Zuckerind.,  1896,  309). — Dextrose  and  levulose  are  both 
sugars  which  produce  glycogen  ;  whether  galactose  belongs  to  the 
group  is  doubtful,  but,  in  any  case,  it  is  much  less  favourable  to  the 
production  of  glycogen  than  are  dextrose  and  levulose.  Formation  of 
glycogen  from  di-  and  poly-saccharides  depends  on  their  behaviour  in 
the  intestinal  canal,  where  they  are  decomposed  into  simple  sugars 
which  may,  or  may  not,  belong  to  the  class  which  yields  glycogen. 

Cane-sugar  is  inverted,  in  the  intestinal  canal,  into  dextrose  and  levu- 
lose from  which  glycogen  is  produced.  Maltose  behaves  similarly, 
whilst  the  behaviour  of  lactose  is  not  yet  established. 

The  migration  of  the  various  sugars  to  the  urine  also  depends  on 
the  fermentability  and  production  of  glycogens.  Whilst  grape-sugar, 
which  ferments  readily,  must  be  consumed  in  large  quantity  to  show 
sugar  in  the  urine,  a  separation  of  sugar  takes  place  after  very  small 
doses  of  sorbose,  which  does  not  ferment. 

Experiments  with  animals,  in  which  sugars  were  injected  subcutane- 
ously,  showed  that  dextrose  and  levulose  produced  glycogen,  whilst 
with  cane-sugar  and  lactose  there  was  only  a  slight  formation  of 
glycogen.  Further  experiments  showed  that  dextrose,  levulose,  and 
galactose  did  not  appear  in  human  urine,  being  rapidly  decomposed  in  the 
organism.  When  the  disaccharides,  saccharose,  and  lactose  were  injected, 
the  whole  amount  was  recovered  in  the  urine,  whilst  maltose  disappeared. 
It  is  supposed  that  maltose  is  either  attacked  by  the  cells,  or  else  that 
it  is  converted,  in  the  liver,  into  glycogen  either  directly  or  indirectly. 

N.  H.  J.  M. 

Composition  of  Milk  and  Milk  Products.  By  Henry  Droop 
Richmond  {Analyst,  22,  1897,  93 — 95). — The  author  gives  the  average 
composition  of  11,633  samples  of  milk  taken  from  railway  churns  on 
arrival  at  the  depots  of  the  Aylesbury  Dairy  Co.  during  1896. 

The  results  again  show  that  the  non-fatty  solids  are  fairly  constant, 
varying  from  8 '7  to  9*1  per  cent.  In  a  few  instances,  they  were  as 
low  as  7 '5  to  8*4  per  cent.,  but  in  such  abnormal  milks,  which  are 
rarely  met  with,  the  ash  is  much  higher  than  would  have  been  the 
case  if  the  deficiency  in  non-fatty  solids  had  been  caused  by  watering. 
The  lowest  fat  recorded  is  3"40  per  cent. 

Analyses  of  cream  and  butter  are  also  given.  L.  de  K. 

Colostrum  Fat.  By  Robert  Eichloff  {Bied.  Centr.,  1897,  26, 
385—386 ;  from  Milchztg.,  1897,  No.  6,  67).— The  fat  was  separated 
in  the  following  manner  : — The  colostrum  was  well  mixed  with  water 
(3  parts),  left  for  eighteen  hours,  and  the  creamy  layer  removed.  This 
was  kept  at  4°,  for  8  hours,  and  churned  for  35  minutes,  after  which 
the  butter  was  washed  as  usual.  The  butter  was  of  a  deep  golden 
colour,  of  almost  waxy  consistency,  had  an  unpleasant  odour  and  taste, 
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and  melted  at  35°.  In  composition,  it  resembled  ordinary  butter 
except  that  the  percentage  of  proteids  (1*71)  was  higher,  and  the  per- 
centage of  ash  (0  05)  lower.  By  fractional  separation  with  ether,  the 
fat  was  separated  into  a  white,  crystalline  mass,  comparatively  sparingly 
soluble  in  ether,  and  a  readily  soluble,  dark  yellow  oil,  the  colouring 
matter  of  which  the  author  supposes  to  be  identical  with  that  of  urine. 
The  yield  of  fat  was  70  per  cent,  of  the  colostrum.  Sp.  gr.  = 
0-8648— 0-8665;  melting  point  =  37-6.  N.  H.  J.  M. 

Analysis  of  Urine  :  Thermo-optically  Positive  and  Negative 
Diabetic  Sugar.  By  Frederic  Landolpii  [ComjJt.  Q'end.,  1897,  125, 
118 — 119). — Diabetic  urine  ferments  with  great  rapidity  even  at  the 
ordinary,  or  lower,  temperatures,  and  this  is  characteristic  of  the  true 
diabetic  sugar,  the  reducing  power  of  which  is  double  that  of  glucose. 
This  sugar  is  thermo-optically  positive,  and  when  its  solution  is  boiled, 
the  rotatory  power  is  increased,  often  by  several  degrees.  The  quantity 
of  sugar  corresponding  with  the  result  obtained  by  fermentation  is 
generally  in  agreement  with  that  indicated  by  the  polaristrobometer, 
but  the  results  with  Fehling's  solution  are  too  high,  and  are  variable 
and  misleading.  The  cuprous  oxide  reduced  by  diabetic  sugar  differs 
both  in  colour  and  physical  condition  from  that  reduced  by  ordinary 
glucose. 

Diabetic  sugar  is  always  accompanied  by  a  certain  quantity  of  a 
thermo-optically  negative  sugar,  which,  like  glucose,  partially  or  com- 
pletely loses  its  positive  rotatory  power  when  its  solution  is  boiled. 
It  ferments  much  more  slowly  than  the  diabetic  sugar,  but  is  not 
identical  with  glucose  ;  it  generally  precedes  diabetes.         C.  H.  B. 

Formation  of  Hipp  uric  Acid  in  the  Animal  Organism.  By 
F.  W  Theodor  C.  Pfeiffer  and  Wilhelm  Eber  (Landw.  Versuchs- 
Stat.,  1897,  49,  97 — 144). — The  results  of  previous  experiments  in- 
dicated the  probable  relation  between  pentoses  consumed  in  food  and 
the  formation  of  hippuric  acid  (Abstr.,  1896,  ii,  443), 

In  the  experiments  now  described,  a  horse  was  fed  with  ordinary 
food  (clover  and  meadow  hay,  oats  and  salt),  both  alone,  and  in  con- 
junction with  quinine  hydrochloride  (10  and  20  grams),  calomel  (3  and 
5  grams),  and  pentoses  (500  grams  of  cherry  gum)  respectively  ;  during 
one  period  the  horse  was  rubbed  with  mustard  spirit  (5  per  cent.,  100 
grams  per  day).  During  the  experiment,  which  lasted  about  three 
and  a  half  months,  the  amount  of  water  consumed  was  recorded,  and 
the  amount  of  urine,  its  sp.  gr.,  the  amounts  of  nitrogen,  hippuric  acid, 
sulphuric  acid,  ethylsulphuric  acid,  and  phosphoric  acid  were  deter- 
mined each  day. 

The  results  of  the  experiments  point  to  the  following  conclusions. 
The  decomposition  of  proteids  cannot  be  the  only  source  of  the  non- 
nitrogenous  constituents  of  hippuric  acid,  whilst  the  resorbed  pentoses 
have  considerable  effect  in  the  production  of  hippuric  acid.  Interrupted 
formation  of  hippuric  acid  must  be  attributed  either  to  a  reduction  of 
certain  hitherto  unknown  processes  of  decomposition  in  the  intestines 
(connected,  possibly,  with  the  digestion  of  cellulose),  or  else  to  meta- 
oolic  processes  subsequent  to  resorption  in  the  intestines. 

The  pentoses  of  cherry  gum  were  almost  completely  digested ;  this 
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agrees  with  the  observations  of  Gotze  and  Pfeiffer  {loc.  cit.)  in  ex- 
periments with  sheep.  N.  H.  J.  M. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Fermentation  in  Solid  Materials,  By  Th.  Schloesing,  Junr. 
(Compt.  rend.,  1897,  125,  40 — 43). — In  the  case  of  fermentations  in 
solid  materials  such  as  soil,  farmyard  manure,  tobacco,  and  the  like,  it 
is  commonly  observed  that  the  rate  of  fermentation  first  increases, 
then  diminishes,  and  finally  the  change  almost  ceases,  although  the 
fermentable  material  is  by  no  means  exhausted.  If,  however,  the 
material  is  well  agitated  and  broken  up,  fermentation  begins  again 
and  the  same  series  of  phenomena  is  observed,  and  this  may  be 
repeated  several  times. 

Examination  of  the  air  in  contact  with  the  material  shows  that  the 
cessation  of  activity  is  not  due  to  absence  of  oxygen.  Further,  if  all 
the  gas  is  pumped  out  of  the  material  and  its  pores,  and  fresh  air  is 
admitted,  the  effect,  without  agitation  and  breaking  up,  is  almost  nil, 
whilst,  on  the  other  hand,  agitation  has  a  marked  effect  on  the  activity 
of  some  anaerobic  fermentations.  It  would  seem,  therefore,  that  the 
renewed  activity  of  the  ferment  is  due  to  the  mechanical  disturbance 
and  not  to  aeration,  but  exactly  how  the  disturbance  acts  has  yet  to 
be  ascertained.  C.  H.  B. 

Formation  of  Diastase.  By  Wilhelm  Pfeffer  {Bied.  Centr., 
1897,  26,  400 — 401  ;  from  Ber.  Mathem.-phys.  Klasse  hgl.  Sachs.  Gesel. 
Wissens.  Leipzig). — PenicilUum  glaucum,  Aspergillus  niger,  and  Bac- 
terium megatherium  were  cultivated  in  liquid  media  containing  the 
necessary  mineral  matter,  ammonium  nitrate,  and  more  or  less 
sugar  or  other  carbon  compounds ;  starch  was  employed  to  detect 
diastase.  It  was  found  that  the  production  of  diastase  diminished 
with  increased  amounts  of  sugar ;  in  the  case  of  PenicilUum  glaucum, 
diastase  ceased  to  be  formed  in  presence  of  15  or  10  per  cent,  of  cane- 
sugar,  and  even  with  1*5  per  cent,  the  starch  was  only  slightly  at- 
tacked. Similar  results  were  obtained  with  Bacterium  megatherium, 
whilst  Aspergillus  niger  produced  diastase  even  in  presence  of  30  per 
cent,  of  cane-sugar,  although  in  diminished  quantity. 

With  regard  to  the  effect  of  different  sugars  in  checking  the  forma- 
tion of  diastase,  cane-sugar  and  dextrose  were  the  most  active,  maltose 
less  active. 

Quinic  acid  (3 — 10  per  cent.),  glycerol,  and  tartaric  acid  were  with- 
out any  conspicuous  effect  on  cultivations  of  PenicilUum  glaucum,  and 
Aspergillus  niger. 

In  cultivations  containing  peptone,  instead  of  ammonium  nitrate, 
greater  amounts  of  sugar  are  required  to  check  the  production  of  dias- 
tase. N.  H.  J.  M. 

Oxidising  Action  of  Manganese  Salts  :  Constitution  of  Oxy 
dases.  By  Gabriel  Bertkand  (Coj7ipt.  rend.,  1897,  1355 — 1358). — 
See  this  vol.,  ii,  493. 
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Action  of  Guaiacol  on  the  Germination  of  Spores  of  Asper- 
gillus fumigatus.  By  Em.  Boulanger-Dausse  {J.  Pharm.^  1897, 
[vi],  6,  332 — 335  and  386 — 388). — The  spores  were  sown  on  a  steri- 
lised slice  of  carrot  covered  with  water,  or  in  Kaulin's  liquid ;  in  the 
former  case,  when  7  c.c.  of  distilled  water  was  present,  an  addition  of 
4 — 5  drops  of  a  5  per  cent,  solution  of  guaiacol  in  glycerol  was  capable 
of  preventing  all  traces  of  development.  In  the  second  series  of 
experiments,  when  7  c.c.  of  Baulin's  liquid  was  used,  the  addition  of 
3 — 4  drops  of  the  same  antiseptic  solution  prevented  gerihination. 

J.  J.  S. 

Composition  of  Haricots,  Lentils,  and  Peas.  By  Balland 
{Compt.  rend.,  1897,  125,  119— 121).— The  following  results  were 
obtained  : — 

Haricots.  Lentils.  Peas. 

Minimum.       Maximum.       Minimum.       Maximum.       Minimum.    Maximvm. 

Water 10-00  20*40  11-70  13-50  10-60  14-20 

Nitrogen  com- 
pounds   13-81  25-16  20-32  24-24  18-88  23-48 

Fats 0-98  2-46  058  1-45  1-22  1-40 

Sugars       and 

starches  ...  52-91  60-98  56-07  62-45  56-21  6M0 

Cellulose 2-46  4-62  2-96  3-56  2-90  5-52 

Ash 2-38  4-20  1-99  266  2-26  3-50 

The  minimum  of  nitrogen  compounds  and  maximum  of  fats  in  the 
case  of  haricots  are  found  only  in  very  large  Spanish  haricots  ;  with 
all  other  varieties,  the  variations  are  smaller  and  are  similar  to  those 
obtained  with  peas  and  lentils.  The  germs,  as  in  the  case  of  beans, 
contain  a  high  proportion  of  nitrogen  compounds  and  very  little  fat. 
Egyptian  lentils  are  the  richest  in  nitrogen,  and,  as  a  rule,  the  small 
varieties  of  lentils  are  richer  in  nitrogen  than  the  large  ones.  Peas, 
as  Poggiale  pointed  out,  contain  the  highest  proportion  of  nitrogen 
before  they  have  reached  maturity.  Haricots,  lentils,  and  peas  have 
the  same  acidity  as  beans ;  they  lose  only  from  7  to  9  per  cent,  by 
decortication ;  and  they  undergo  no  change  in  chemical  composition, 
even  when  kept  for  a  long  time,  although  the  proportion  of  water  that 
they  will  absorb,  which  at  first  is  about  100  per  cent,  of  their  weight, 
diminishes  with  their  age.  C  H.  B. 

Composition  of  Potatoes.  By  H.  Coudon  and  L.  Bussard 
{Compt.  rend.,  1897,  125,  43— 46).— The  potato,  after  the  skin  has 
been  removed,  consists  of  three  distinct  layers,  which  differ  in  com- 
position, namely,  the  cortical  layer,  the  external  medullary  layer,  and 
the  internal  medullary  layer.  The  first  contains  the  highest  proportion 
of  starch  and  the  lowest  proportion  of  water  and  nitrogenous  matter, 
the  last  contains  the  highest  proportion  of  nitrogenous  matter  and 
water  and  the  lowest  proportion  of  starch,  whilst  the  middle  layer  is 
intermediate  in  composition.  The  proportion  of  starch  in  the  cortical 
layer  may  be  twice  as  great  as  in  the  innermost  layer,  whilst  the 
quantity  of  nitrogenous  matter  in  the  innermost  layer  may  be  28 
per  cent,  more  than  in  the  cortical  layer,  the  exact  differences  varying 
with  the  variety  of  potato. 
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The  culinary  value  of  potatoes  is  directly  proportional  to  the  quantity 
of  nitrogenous  compounds  and  inversely  proportional  to  the  quantity 
of  starch  that  they  contain,  and  may  be  measured  by  the  ratio  between 
these  quantities,  the  ratio  being  from  17  to  25  for  the  best  tubers  in 
1895  and  below  8  for  the  worst.  The  tendency  of  the  tubers  to  retain 
their  shape  and  size  when  boiled  in  water,  instead  of  swelling  up  and 
becoming  floury,  is  not  dependent  on  the  proportion  of  starch  or  the 
size  of  the  starch  grains,  or  on  the  presence  of  pectic  substances,  but 
is  determined  by  the  proteids  present.  The  resistance  is  greater  the 
higher  the  proportion  of  proteids,  and  is  measured  by  the  ratio 
proteids/starch,  the  value  of  this  ratio  being  14*0  to  8*6  in  the  most 
resistant  varieties,  and  from  8*0  to  6*6,  or  even  as  low  as  4-3,  in  the 
varieties  that  disintegrate  most  readily. 

It  follows  that,  for  table  purposes,  the  aim  should  be  to  cultivate 
varieties  low  in  starch  and  with  a  thin  cortical  layer,  whilst  for  indus- 
trial purposes,  a  thick  cortical  layer  and  a  high  percentage  of  starch  are 
desirable.  C.  H.  B. 

Effect  of  Manuring  Peaty  Meadows  on  the  Amount  of 
Water,  Potash,  and  Phosphoric  Acid  in  the  Crops.  By  H.  A. 
MoRiTZ  Fleischer  {Bied.  Centr.^  1897,  26,  443—447;  from  Mitteil.  Ver. 
Fm-d.  Iloorkultur. ,1896,  No.  24,  453—462;  1897,  No.  7,  129—139).— 
Application  of  kainite  and  phosphates  to  peaty  soil  raised  the  amount 
of  water  in  the  crop  by  6  per  cent,  (average  of  4  years).  When  potash 
alone  was  applied,  the  amount  of  water  in  the  crop  was  scarcely  changed, 
and  similar  results  were  obtained  by  the  exclusive  application  of  phos- 
phates. The  increase  in  the  amount  of  water  is  ascribed  to  increased 
growth  of  leguminous  herbage,  and  of  varieties  of  grasses  containing  more 
water,  in  the  place  of  drier  grasses,  and  also  to  increase  in  the  size  of  leaves, 
by  which  evaporation,  and  the  taking  up  of  water,  would  be  increased. 
As  regards  the  effect  of  potash  and  phosphate  manuring  on  the  amounts 
of  these  constituents  in  hay,  as  compared  with  the  amounts  in  un- 
manured  hay,  the  results  varied  according  to  the  soil.  On  heavy  soil, 
the  percentages  were  raised  as  follows  : — K.2O,  0*32;  P2O5, 0-35  per  cent.; 
on  medium  soil,  the  rise  was  K2O  =  0-53,  P2O5  =  0*30  per  cent. ;  on  light 
soil,  KgO  =  0  89,  P2O5  =  0'23  per  cent.  In  the  Bothamsted  grass  experi- 
ments (Jour.  Boy.  Ayr.  Soc.  Eng.,  1858,  19,  552  ;  1859,  20,  228  and 
398),  the  percentage  of  potash  in  hay  was  raised  from  1*20  to  1'94  per 
cent.,  the  percentage  of  phosphoric  acid  from  0'29  to  0*44,  under  the 
influence  of  mineral  manure  including  potash  and  phosphates. 

Exclusive  application  of  potash  manure  increased  the  percentage  of 
potash  in  hay  from  1*15  to  2*22  per  cent.,  whilst  the  exclusive  applica- 
tion of  phosphates  lowered  the  percentage  of  potash  to  1'08.  With 
both  manures  together,  the  percentage  of  potash  in  the  hay  did  not 
rise  above  1*71. 

Phosphatic  manure  alone  increased  the  percentage  of  phosphoric  acid 
in  the  hay  from  0*48  to  0-84  per  cent. ;  potash  manure  alone  lowered 
the  percentage  to  0*40.  With  potash  and  phosphates  together,  the 
highest  percentage  of  phosphoric  acid  in  the  hay  was  0*81. 

N.  H.  J.  M. 
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Estimation  of  Carbonic  Anhydride  in  Atmospheric  Air,  and 
the  Dissociation  of  Sodium  Hydrogen  Carbonate.  By  Isidor 
Rosenthal  {Chem.  Centr.,  1896,  i,  1142 — 1143;  from  Sitz.-Ber.  Phys. 
Med.  Soc.  Erlangen,  27,  74 — 84). — The  principle  of  the  method  is  the 
measurement  of  the  volume  of  air  required  to  remove  the  colour  of 
20  c.c.  of  N/1000  soda  solution  mixed  with  phenolphthalein.  The 
apparatus  is  not  fully  described,  but  seems  to  resemble  that  of  Schulz 
(Abstr.,  1892,  533),  with  the  addition  of  an  inclined  mirror  and  the 
exclusion  of  side  light,  by  which  means  the  moment  of  decolorisation 
is  more  exactly  observed.  When  the  proportion  of  carbonic  anhydride 
is  somewhat  above  the  normal,  the  decolorisation  is  sharp,  but  with 
0'04  per  cent.,  the  tension  of  dissociation  of  the  sodium  hydrogen  car- 
bonate exceeds  the  partial  pressure  of  the  carbonic  anhydride  in  the 
air,  so  that  complete  decolorisation  does  not  occur,  and  a  tint  remains 
which  can  be  imitated  by  a  highly  dilute  solution  of  carmine.  Such  a 
solution  serves,  therefore,  as  a  standard.  M.  J.  S. 

Apparatus  for  Estimating  Sulphur  in  Coal-Gas.  By  Ferdinand 
Fischer  (^ei«.  angw.  Chem.,  1897,  302— 303).— Fifty  litres  of  the  gas 
are  burned  from  a  bunsen  burner,  and  the  products  of  combustion 
passed  through  an  apparatus  consisting  of  a  tube  provided  with  six 
bulbs,  inclosed  in  a  larger  tube  through  which  a  current  of  cold 
water  flows.  The  liquid  condensed  in  the  bulb  tube  runs  out  through 
a  narrow  tube  at  the  lower  part  of  the  apparatus,  where  it  is  collected 
in  a  flask.  Sufficient  hydrogen  peroxide  is  added  to  the  condensed  liquid 
to  oxidise  the  sulphurous  acid,  and  the  sulphuric  acid  is  titrated  by 
means  of  N/10  alkali,  or  estimated  gravimetrically. 

The  apparatus  may  also  be  used  for  estimating  sulphur  in  petroleum. 

L.  DE  K. 

Microchemical    Reaction    for   Nitric     Acid.      By   J.    L.    C. 

ScHROEDER  VAN  DER  KoLK  (Ja/irb.  f.  Mill.,  1897,  i,  219). — The 
following  test,  which  is  somewhat  similar  to  that  proposed  by  Brauns 
(this  vol.,  ii,  343),  has  been  used  by  the  author  for  several  years.  The 
substance  to  be  tested  is  placed  with  a  drop  of  sulphuric  acid  in  the 
hollow  in  a  glass  slide,  and  from  the  cover-glass  hangs  a  drop  of 
barium  hydroxide  solution  ;  when  nitric  acid  is  driven  olf,  typical 
crystals  of  barium  nitrate  appear  in  the  drop  on  the  cover-glass.  As 
the  substance  tested  does  not  come  in  contact  with  the  barium 
solution,  the  presence  of  sulphates,  phosphates,  &c.,  does  not  affect  the 
result.  L.  J.  S. 

Estimation  of  Hydrochloric  Acid  in  the  Gastric  Juice.  By 
Hermann  Strauss  {Chem.  Centr.,  1896,  i,  1024 — 1025  ;  from  D.  Arch. 
Klin.  Med.,  5G,  87 — 120). — Dimethylamidoazobenzene,  recommended 
by  Topfer  for  this  purpose  (Abstr.,  1894,  ii,  262),  is  ten  times  as 
sensitive  as  Congo  red  paper  for  the  detection  of  free  hydrochloric 
acid,  but  owing  to  the  somewhat  wide  limits  of  the  change  from  red 
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to  yellow,  the  recognition  of  the  neutral  point  is  influenced  by  the 
differently  developed  sense  of  colour  estimation  in  individuals.  A 
1  per  cent,  aqueous  solution  of  Congo  red  is  still  more  sensitive,  and 
is  best  used  by  testing  drops  removed  from  the  liquid  under  titration 
(Tbpfer  method),  taking  as  the  neutral  point  that  at  which  a  bluish- 
black  colour  is  no  longer  observed  in  the  contact  zone  of  the  two 
drops.  Acid  phosphate  solutions,  with  both  these  indicators,  produce 
changes  which  may  be  mistaken  for  those  caused  by  highly  dilute 
acids,  as  do  also  organic  acids,  especially  lactic  acid,  when  present  in 
such  proportions  as  occur  in  pathological  human  gastric  juice.  Topfer's 
method  of  estimating  the  loosely  combined  hydrochloric  acid  with 
alizarin  demands  a  highly  developed  power  of  recognising  colour 
changes.  In  any  case,  a  quantitative  comparison  of  the  amount  of 
free  hydrochloric  acid  with  the  total  acidity  affords  a  better  means  of 
judging  whether  the  composition  of  the  secretion  exceeds  the  normal 
limits  than  a  mere  estimation  of  the  total  acidity  with  the  qualitative 
detection  of  free  hydrochloric  acid.  M.  J.  S. 

Detection  of  Traces  of  Fluorine  in  Beer.  By  Wilhelm 
WiNDiscH  iChem.  Centr.,  1896,  ii,  60;  from  Wchschr.  Brauerei,  13, 
449). — A  litre  of  the  beer  (more  or  less  according  to  the  proportion  of 
fluorine)  is  deprived  of  carbonic  anhydride,  filtered,  heated  to  boiling, 
and  mixed  with  400  c.c.  of  hot  lime-water.  The  clarified  upper  liquor 
is  drawn  off,  and  the  precipitate  collected  on  a  linen  filter,  dried  as 
far  as  possible  by  wrapping  in  the  linen  and  pressing  between  filter 
paper,  transferred  to  a  platinum  crucible,  dried,  and  ignited.  It  is 
then  pulverised  in  the  crucible,  moistened  with  3  drops  of  water,  and 
1  c.c.  of  concentrated  sulphuric  acid  added,  the  escaping  gas  being 
allowed  to  act  on  a  large  watch  glass  which  has  been  coated  with  wax 
and  etched  through  in  the  usual  manner;  the  watch  glass  is  cooled  by 
ice-cold  water.  It  is  admitted  that  the  whole  of  the  fluorine  is  not 
contained  in  the  precipitate,  but  that  a  further  amount  can  be  thrown 
down  by  a  second  treatment  with  lime  water.  M.  J.  S. 

Detection  of  Soda  or  Borax  in  Milk.  By  P.  Solomin  {Chem. 
Centr.,  1896,  ii,  66;  ivom  Hyg .  Rundsch,  6,  445,  Hyg.  Inst.  Bei-lin). — 
The  author  has  tested  a  method  suggested  by  Tscherbakoff,  which 
consists  in  simply  mixing  the  milk  with  an  equal  volume  of  95  per 
cent,  alcohol.  Normal  milk  yields  a  coarse  clot  in,  at  most,  half-a- 
minute.  The  clotting  is  delayed  for  5  minutes  by  the  presence  of 
0"06  per  cent,  of  soda  (Tscherbakoff  says  0*02)  and  the  clot  is  then  a 
finely  divided  one.  In  milk  24  hours  old,  O'l  per  cent,  of  soda  is 
required  to  hinder  the  coagulation,  and  0*2  per  cent,  after  48  hours. 
Borax  behaves  similarly  ;  0'08 — 0*1  per  cent,  being  the  minimum  that 
can  be  detected.  M.  J.  S. 

Rapid  Method  for  the  Estimation  of  Boric  Acid  in  Milk.  By. 
Georges  Deniges  {J.  Pharm.,  1897,  [vi],  6,  49 — 54). — Although, 
according  to  Farrington  (this  vol.,  ii,  194),  a  solution  of  boric  acid  in 
milk  shows  a  greater  acidity  than  when  the  same  amount  of  acid  is 
dissolved  in  water,  yet  the  author  finds  that,  for  solutions  containing 
1,  2,  or  3  grams  of  boric  acid  per  litre,  the  solutions  in  milk  do  not 
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exhibit  so  great  an  acidity  as  do  corresponding  solutions  in  water 
mixed  with  glycerol.  The  greater  acidity  in  milk  is  due  to  milk-sugar. 
The  method  recommended  is  as  follows.  Twenty  c.c.  of  milk  is  placed 
in  each  of  two  flasks,  to  one  of  which  2  or  3  drops  of  phenolphthalein  and 
sufficient  N/10  sodium  hydroxide  to  cause  a  permanent  pink  tint  are 
added  ;  10  c.c.  of  a  mixture  of  equal  volumes  of  ethylic  alcohol  (90°) 
and  glycerol  is  then  added,  and  subsequently  sufficient  N/10  sodium 
hydroxide  to  bring  back  the  pink  colour  which  had  disappeared.  If 
n  =  the  number  of  c.c.  of  N/10  alkali  required  in  the  second  case, 
then  n  —  0'15  gives  in  grams  the  amount  of  boric  acid  in  1  litre  of 
milk.  The  amount  is  correct  to  1  or  2  decigrams.  If  the  milk  con- 
tains more  than  3  grams  of  boric  acid  per  litre,  it  is  necessary  to  dilute 
before  taking  the  20  c.c.  The  method  is  only  accurate  when  the 
amount  of  boric  acid  is  below  3  grams  per  litre  and  the  amount  of 
milk-sugar  is  between  40  and  50  grams  per  litre.  J.  J.  S. 

Estimation  of  Sodium  in  Presence  of  Potassium.  By  Feodor 
r.  Beilstein  and  0.  von  Blaese  {Zeif.  anal.  Chem.,  1897, 36,  513  ;  from 
Bull.  Acad.  Sci.  de  St.  Petershourg,  33,  209). — To  the  solution  of  the 
chlorides  or  nitrates,  a  solution  of  potassium  antimonate  is  added.  The 
supernatant  liquid  is  decanted  after  24  hours  and  the  precipitate 
washed,  first  with  a  0*7  per  cent,  solution  of  potassium  acetate,  and 
then  with  50  per  cent,  alcohol.  After  ignition,  it  is  weighed  as 
NaSbO^.  For  each  100  c.c.  of  the  decanted  liquid  (which  must  not 
contain  potassium  carbonate),  0*0233  gram  must  be  added  to  correct 
for  solubility.  M.  J.  S. 

Estimation  of  Alumina  in  Phosphates.  By  Henri  Lasne  (Zeit. 
angw.  CJiem.,  1897,  276 — 278 ;  reply  by  von  Grueber  {Zeit.  angw. 
Chem.j  1897,  278). — The  first  author  (this  vol.,  ii,  191)  claims  priority 
for  the  use  of  sodium  hydroxide  in  the  separation  of  aluminium 
phosphate  from  iron  and  the  earthy  phosphates  (Abstr.,  1892,  ii,  233), 
and  states  that  the  few  alterations  proposed  by  von  Grueber  cannot 
be  considered  as  improvements,  but  rather  the  reverse.  In  reply,  the 
latter  states  that  he  was  unacquainted  with  Lasne's  investigation. 

L.    DE  K. 

New  and  Rapid  Method  for  the  Qualitative  Separation  of 
Iron,  Aluminium,  Chromium,  Manganese,  Zinc,  Nickel  and 
Cobalt.  By  Alexander  R.  Cushman  (Amer.  Chem.  J.,  1897,  19, 
606 — 607). — Precipitate  with  ammonium  chloride,  ammonia,  and  am- 
monium sulphide.  Warm  the  well  washed  precipitate  with  moderately 
dilute  hydrochloric  acid  in  a  porcelain  dish;  complete  solution  indi- 
cates the  absence  of  nickel  and  cobalt,  but  if  a  black  residue  remains, 
this  is  dissolved  by  adding  aqua  regia.  The  excess  of  acid  and  chlorine 
is  then  expelled  by  evaporation,  the  solution  made  strongly  alkaline 
with  ammonia  (after  previously  adding  ammonium  chloride  in  case  the 
amount  of  hydrochloric  acid  used  on  the  sulphides  was  small),  bromine 
solution  is  added  in  excess,  the  whole  allowed  to  remain  a  few  minutes 
and  filtered,  giving  precipitate  (1)  and  filtrate  (1). 

The  p'ecipitate  (1),  removed  from  the  filter,  is  treated  with  potassium 
hydroxide  in  excess  and  with  bromine  solution,  and  filtered,  the  filtrate 
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being  (2).  A  portion  of  the  residue  is  dissolved  in  hydrochloric  acid 
and  tested  for  iron  with  thiocyanate  j  another  portion  is  tested  for 
manganese  by  fusion  with  sodium  carbonate  and  nitrate.  A  portion 
of  the  filtrate  (2)  is  acidified  with  hydrochloric  acid,  treated  with  excess 
of  ammonium  carbonate,  and  boiled,  to  see  if  aluminium  is  present; 
another  portion  is  tested  for  chromium  with  acetic  acid  and  lead 
acetate. 

To  the  original  ^^^7Yt^e  (1),  a  large  excess  of  potassium  hydroxide  is 
added,  and  the  whole  filtered  after  a  few  minutes.  The  greenish-white 
jyt'ecipitate  (2)  is  nickel,  and  is  confirmed  by  the  blow-pipe  test  with  a 
bead  of  microcosmic  salt.  The  filtrate  (3)  from  this  is  boiled,  when 
cobalt  is  precipitated,  and  is  confirmed  by  the  borax  bead,  whilst  the 
filtered  solution  (4)  is  tested  for  zinc  by  acidifying  with  acetic  acid 
and  saturating  with  hydrogen  sulphide,  the  presence  of  the  metal  being 
confirmed  by  igniting  the  precipitate  with  cobalt  nitrate  on  charcoal. 

C.  F.  B. 

Estimation  of  Carbon  in  Iron.  By  Leopold  Schneider  {Chem. 
Centr.,  1896,  i,  1026  ;  from  Oesterr.  Zeit.  Berg-Hiitt.,  10,  121).— The 
author  has  improved  his  process  (Abstr.,  1895,  ii,  531)  by  substituting 
phosphor-copper  for  the  copper  powder.  Phosphor-copper,  containing 
16  per  cent,  of  phosphorus,  is  easily  powdered,  and  burns  in  oxygen 
more  readily  than  pure  copper.  It  should  be  freed  from  iron  by 
digesting  for  24  hours  with  concentrated  hydrochloric  acid  and  wash- 
ing with  water,  and  a  blank  combustion  with  10  grams  should  be 
made  to  prove  the  absence  of  carbon.  In  other  respects,  the  process  is 
not  altered.  M.  J.  S. 

[Analysis  of  Ilvaite.]  By  K.  H.  Schnerr  {Jahrh.f.  Mm.,  1897, 
i,  432  Ref.  ;  from  Inaug.-Diss.  Miinchen,  1894).    See  this  vol.,  ii,  p.  507. 

Estimation  of  Manganese  in  Presence  of  Phosphoric  Acid. 
By  Georges  Yiard  {Bidl.  Soc.  Chim.,  1896,  [iii],  15,  973— 975).— The 
method  for  the  estimation  of  manganese  proposed  independently  by 
Hannay,  and  by  Beilstein  and  Jawein  consists  in  adding  potassium 
chlorate  in  successive  small  quantities  to  the  manganese  solution, 
strongly  acidified  with  nitric  acid  and  heated  to  boiling,  the  precipi- 
tated peroxide  being  collected,  ignited,  and  weighed.  The  author  calls 
attention  to  the  fact  that  this  method  is  inapplicable  in  presence  of 
phosphoric  acid,  owing  to  the  precipitation  of  trimanganic  phosphate 
under  the  conditions  of  the  experiment.  A.  CO. 

Volumetric  Estimation  of  Zinc.  By  K.  Dement^eff  {Chem. 
Centr.,  1896,  ii,  207  ;  from  Pharm.  Zeit.  Buss.,  35,  263).— The  zinc 
compound,  which  must  be  free  from  heavy  metals,  is  dissolved  in 
soda,  and  in  a  portion  of  the  solution  the  total  bases  are  titrated  by  acid, 
using  as  indicator  tropseolin,  which  gives  a  yellow  colour  with  alkali, 
and  orange-red  with  acid.  In  another  portion,  the  soda  alone  is 
titrated  with  phenolphthalein,  and  the  zinc  is  calculated  from  the 
difference  between  the  two  titrations.  M.  J.  S. 

Quantitative  Analysis  by  Electrolysis.  By  E.  Wagner  {Chem. 
Centr. y  1896,  ii,  58 — 59  ;  from  Zeit.  Elektrotech.  und  Mektrochem.,  2, 
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G13 — 616). — Copijer. — In  a  platinum  basin  of  100  square  cm.  effective 
surface,  with  an  anode  of  perforated  platinum  foil  45  mm.  in  diameter, 
1  gram  of  CuSO^  can  be  electrolysed  ;  for  this  purpose,  the  copper  solu- 
tion is  added  to  a  solution  of  4  grams  of  ammonium  oxalate  in  60  c.c. 
of  water,  the  temperature  is  raised  to  60°,  and  the  solution  electrolysed 
for  30  minutes  with  a  current  of  0  05  ampere  ;  5  c.c.  of  cold  saturated 
solution  of  oxalic  acid  is  then  added,  the  current  increased  to  0*5 
ampere,  and  during  the  next  80  minutes  5  c.c.  of  oxalic  acid  is  added 
four  times.  Deposition  is  complete  in  2  hours.  The  copper  is  washed 
with  water  and  alcohol  as  usual,  and  dried  for  5  minutes  at  100°. 
Zinc. — The  solution  containing  1-5 — 1"8  gram  of  ZdSO^  in  40  c.c.  of 
water  is  gradually  added  to  one  of  4  grams  of  ammonium  oxalate  in 
60  c.c.  The  solution  is  heated  to  55 — 60°,  and  electrolysed  with 
0'2  ampere  ;  15  minutes  later,  5  c.c.  of  6  per  cent,  tartaric  acid  solu- 
tion is  added,  taking  care  not  to  pour  it  on  the  anode,  and  during  the 
next  2  hours  this  addition  is  5  times  repeated,  whilst  the  current  is 
augmented  to  0*4 — 0  5  ampere,  with  an  electromotive  force  of  3 — 3  "2 
volts.  The  deposition  is  complete  in  2 — 2  J  hours.  The  zinc  is  washed 
and  dried  like  the  copper,  but  at  70°.  M.  J.  S. 

Employment  of  Cupric  Salts  in  the  Analysis  of  Irons  and 
Steels.  By  Adolphe  Carnot  and  Goutal  (Compt.  rend.,  1897,  125, 
75 — 80). — Carbon. — The  ordinary  operation  of  dissolving  iron  or 
steel  in  cupric  chloride  for  the  estimation  of  carbon  can  be  greatly 
accelerated,  without  any  risk  of  loss  of  carbon,  by  placing  in  the 
bottom  of  the  flask  used  a  perforated  disc  of  platinum  about  11  cm. 
in  diameter,  and  employing,  for  each  gram  of  metal  taken,  50  c.c.  of  a 
30  per  cent,  solution  of  cupric  potassium  chloride  and  4  or  5  drops  of 
hydrochloric  acid.  A  current  of  carbonic  anhydride  is  passed  into  the 
liquid,  so  that  the  upper  part  of  the  flask  is  continually  filled  with 
this  gas.  The  copper  solution  is  first  placed  in  the  flask,  heated  to 
boiling  for  a  few  minutes,  cooled  to  60°,  and  the  iron  or  steel  added,  the 
whole  being  afterwards  heated  at  90 — 95°.  Fine  filings  are  dissolved  in 
20  minutes,  and  even  lumps  of  5  grams  are  dissolved  in  an  hour  and  a 
half.  The  residue  is  treated  in  the  usual  way,  and  should  be  burnt 
in  oxygen  without  being  previously  dried. 

Sulphur. — When  iron  or  steel  is  dissolved  in  very  slightly  acidified 
cupric  potassium  chloride  solution  under  the  conditions  specified,  all 
the  sulphur  remains  in  the  insoluble  residue,  which  is  well  washed  and 
treated  with  a  mixture  of  5  c.c.  of  hydrochloric  acid,  15  c.c.  of  water,  and 
1  c.c.  of  bromine  for  some  time  in  the  cold,  then  slowly  heated, and  finally 
boiled.  The  liquid  is  neutralised  with  ammonia,  re-acidified  with  a  small 
quantity  of  hydrochloric  acid,  and  the  sulphuric  acid  precipitated  with 
barium  chloride.    The  whole  estimation  can  be  completed  in  3  hours. 

Fhosj^horus. — If  the  (upric  potassium  chloride  solution  is  quite 
neutral,  all  the  phosphor  as  remains  in  the  residue,  which  is  treated 
with  nitric  acid  and  bromine,  filtered,  boiled  with  some  chromic  acid 
to  oxidise  hydrocarbons,  neutralised  with  ammonia,  reacidified  with 
nitric  acid,  and  precipitated  with  ammonium  molybdate.  The  precipi- 
tate has  its  normal  composition.  Any  arsenic  present  is  dissolved  by 
the  copper  solution. 
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Chromium. — With  a  neutral  copper  solution,  the  chromium  remains 
in  the  residue,  which  can  be  heated  with  sodium  peroxide,  the  chromic 
acid  being  estimated  in  an  aqueous  solution  of  the  fused  mass. 

Tungsten  and  Titanium. — The  residue  left  by  the  neutral  copper 
solution  is  treated  with  hydrofluoric  acid  to  remove  silica,  and  then 
fused  with  a  mixture  of  4  parts  of  potassium  nitrate  and  1  part  of 
potassium  carbonate.  The  product  is  treated  with  water,  and  the 
tungsten  estimated  in  the  solution  by  means  of  mercurous  nitrate 
(Defacqz,  this  vol.,  ii,  163).  The  residue  containing  the  titanium  is  fused 
with  potassium  hydrogen  sulphate,  dissolved  in  water,  and  mixed  with 
sulphurous  acid  to  reduce  the  ferric  sulphate ;  sodium  acetate  is  then 
added,  the  liquid  boiled,  and  the  titanium  oxide  collected  and  weighed. 

When  there  is  doubt  as  to  the  nature  of  the  precipitate,  it  is  heated 
with  a  small  quantity  of  potassium  hydrogen  sulphate  and  a  few 
drops  of  sulphuric  acid.  After  cooling,  a  crystal  of  quinol  is  added  ; 
titanium  gives  a  carmine-red  coloration  (Levy),  whilst  tungsten  gives 
an  amethyst-violet  coloration  (Defacqz). 

To  detect  traces  of  tungstic  acid,  the  residue  left  by  the  copper 
solution  is  washed,  treated  with  hot  concentrated  ammonia,  and  the 
liquid  evaporated  to  dryness.  The  residue  is  treated  in  the  manner 
just  described.  C.  H.  B. 

Electrolytic  Analysis  of  Bronze  and  Brass.  By  A.  Hollard 
{GoDii^t.  rend.,  1897,  124,  1451 — 1453). — Five  grams  of  the  bronze  or 
brass  is  dissolved  in  a  mixture  of  25  c.c.  of  nitric  acid  of  36°  B.  and 
15  c.c.  of  concentrated  sulphuric  acid,  and  the  liquid  is  diluted  to 
350  c.c.  and  heated  nearly  to  its  boiling  point  until  any  undissolved 
stannic  oxide  readily  agglomerates  and  settles  to  the  bottom  of  the 
vessel.  The  estimation  of  the  copper  is  conducted  in  the  manner 
previously  described  (this  vol.,  ii,  161),  and  the  residual  liquid  is 
evaporated  nearly  to  dryness.  The  tin  is  precipitated  as  sulphide, 
washed,  dissolved  in  ammonium  sulphide,  the  solution  evaporated  to 
dryness,  and  the  residue  treated  with  potassium  chlorate  and  excess  of 
hydrochloric  acid.  The  solution  thus  obtained  is  evaporated  to 
dryness,  dissolved  in  30  c.c.  of  hydrochloric  acid  diluted  with  water, 
30  grams  of  pure  ammonium  oxalate  added,  and  the  tin  precipitated 
with  a  current  of  0*7  ampere,  the  liquid  being  kept  at  a  temperature 
of  about  90°,  and  the  electrodes  being  slightly  roughened.  The  roughen- 
ing is  effected  by  depositing  zinc  on  the  electrodes,  removing  it  bj  means 
of  nitric  acid,  and  afterwards  immersing  the  electrodes  in  fused  potas- 
sium hydrogen  sulphate,  the  whole  process  being  repeated  if  necessary. 

The  liquid  from  which  the  copper  and  tin  have  been  precipitated  is 
heated  to  expel  hydrogen  sulphide,  evaporated  almost  to  dryness, 
dissolved  in  water,  neutralised  with  ammonia,  mixed  with  15  c.c.  of 
a  10  per  cent,  ammonium  citrate  solution,  13*8  gram  of  ammonium 
acetate  (or  9*4  c.c.  of  glacial  acetic  acid  neutralised  with  ammonia), 
and  3  c.c.  of  glacial  acetic  acid  ;  on  submitting  the  solution  to  the 
action  of  a  current  of  0*6  ampere  for  about  12  hours,  all  the  zinc  is 
precipitated.  Iron,  if  present,  is  partially  precipitated  with  the  zinc, 
but  the  amount  is  readily  estimated  by  means  of  permanganate. 
Jjead,  if  present,  is  precipitated  as  peroxide  (/oc.  cit^.  C.  H.  B, 
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Electrolytic  Estimation  of  Lead.  By  0.  von  Giese  [Chem.  Centr., 
1896,  i,  1209,  1284—1285;  from  Zeit.  EleUrotech.  u.  Elektrochem. 
2,  586—588.  See  Abstr.,  1894,  161,  217,  480;  1895,  ii,  418).— 
The  author  has  revised  the  work  of  Kriechgauer  on  this  subject. 
Whilst  the  deposition  of  lead  as  dioxide  from  a  solution  of  the  nitrate 
is  favoured  by  the  rise  of  temperature,  this  should  not  exceed  60°, 
since,  at  70°,  the  deposition  is  incomplete  in  consequence  of  the  decom- 
position of  nitric  acid.  Between  50°  and  60°,  the  time  of  deposition 
varies  directly  with  the  amount  of  lead  present,  and  inversely  with  the 
area  of  the  electrodes.  At  this  temperature,  a  current  of  0*5 — 1 
ampere  gives  the  best  yield,  and  the  deposits  are  dense,  adhere  well  to 
the  basin,  and  can  be  dried  completely  at  80 — 100°.  Electrodes  with 
a  matt  surface  are  recommended.  Increase  of  potential  shortens  the 
time  of  deposition  more  than  increase  of  current ;  about  0*95  volt, 
being  the  minimum.  To  prevent  precipitation  of  lead  on  the  cathode, 
15  per  cent,  of  nitric  acid  must  be  added  to  a  2 -5  per  cent,  solution  of 
lead  nitrate,  17"5  per  cent,  of  acid  to  a  3*75  per  cent,  solution  of  lead 
salt,  and  20  per  cent,  of  acid  to  a  5  per  cent,  solution.  On  a  capsule 
with  180  square  centimetres  of  surface,  5*5  grams  of  lead  dioxide  can 
be  deposited.  M.  J.  S. 

New  Reactions  of  Vanadic  Acid,  Molybdic  Acid,  and  Thio- 
cyanates.  By  W.  Ellram  {Chem.  Centr. ^  1896,  ii,  211,  212;  from 
Sitzungsher  Naturforsch.  Ges.  Univ.  Dorfcit,  1895,  28). — A  solution  of 
potassium  thiocyauate  (1  :  12,000)  treated  with  a  vanadate  and  a 
trace  of  sulphuric  acid,  becomes  yellow ;  with  a  little  more  acid,  blue. 
Thiocyanates  can  thus  be  detected  in  saliva,  serum,  and  milk  (after 
removing  albumin,  &c.,  from  the  two  latter  by  zinc  sulphate).  Simi- 
larly, vanadic  acid,  at  a  dilution  of  1  :  5000,  can  be  detected  by 
thiocyanate.  Molybdic  acid  similarly  treated  gives  yellow,  orange, 
and  blood-red  colorations.  Even  at  a  dilution  of  1 : 1,000,000,  a  rose 
colour  is  perceptible.  M.  J.  S. 

Estimation  of  Gold  and  Silver  in  Auriferous  Minerals.  By 
P.  Truchot  {J.  Pharm.,  1897,  [vi],  5,  493—495;  from  Ann.  Chim. 
analyt.). — The  mineral  is  finely  ground  so  as  to  pass  through  a  No.  80 
sieve,  and  100 — 200  grams  of  the  powder  is  then  roasted  in  a  muflfle  so 
as  to  destroy  pyrites,  arsenides,  tellurides,  &c.,  stirring  from  time  to 
time.  The  roasted  mineral  is  then  transferred  to  a  flask,  covered  with 
saturated  bromine  water,  and  digested  for  36  hours,  fresh  bromine 
water  being  added  if  the  liquid  becomes  colourless.  The  solution  is 
now  filtered,  the  residue  well  washed,  and  the  filtrate  and  washings, 
after  acidification  with  hydrochloric  acid,  are  evaporated  in  a  porcelain 
basin  to  about  200  c.c.  If  necessary,  the  solution  is  again  filtered, 
and  the  gold  is  then  precipitated  by  a  solution  of  ferrous  sulphate 
acidified  with  sulphuric  acid.  The  residue  obtained  above,  after  treat- 
ment with  bromine  water,  contains  the  silver  in  the  form  of  silver 
bromide ;  this  can  be  dissolved  out  by  concentrated  ammonium  chloride, 
and  then  precipitated  in  the  usual  way  as  silver  bromide.        J.  J.  S. 

Destruction  of  Organic  Matter  in  Toxicology.  By  Antoine 
YiLLiERS   {Compt.   rend.,    1897,    124,    1457— 1458).— The   matter  is 
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mixed  with  hydrochloric  acid  diluted  with  2  or  3  times  its  volume  of 
water,  or  less  in  special  cases,  and  a  few  drops  of  a  solution  of 
manganese  and  a  small  quantity  of  nitric  acid  are  added ;  the  flask  is 
then  carefully  heated,  fresh  quantities  of  nitric  acid  being  added  from 
time  to  time.  The  gases  evolved  consist  of  almost  pure  carbonic 
anhydride  and  nitrogen,  and  decomposition  proceeds  regularly  without 
any  formation  of  obnoxious  volatile  products.  All  the  softer  organs 
are  very  rapidly  destroyed,  but  muscular  fibre  requires  about  an  hour. 
The  only  substance  that  remains  unoxidised  is  fat,  which  seems  to  be 
partially  converted  into  substitution  products.  C.  H.  B. 

Estimation  of  Dry  Matter  in  Peat.  By  Heinrich  C.  Tryller 
{Landw.  Versuchs-Stat.,  1897,  49,  145—161). — A  number  of  estima- 
tions of  dry  matter  in  peat  are  given.  The  figures  show  that,  for  most 
purposes,  sufficiently  concordant  results  are  obtained  by  heating  at 
105°,  and  allowing  it  to  cool  over  sulphuric  acid.  The  very  divergent 
results  obtained  by  Puchner  (Abstr.,  1895,  ii,  544)  could  not  have 
been  due  either  to  oxidation  or  to  absorption  of  acid  vapours  from 
ordinary  sulphuric  acid  as  suggested. 

A  modified  form  of  L.  Meyer's  air-bath  was  used  in  the  experiments, 
and  is  described,  with  sketch.  N.  H.  J.  M. 

Estimation  of  Paraflan,  By  Hermann  Eisenlohr  (Zeit.  angw. 
Chem.,  1897,  300—302;  332— 336).— The  author  has  proved,  by  a  large 
number  of  experiments,  that  the  methods  now  in  use  for  the  estima- 
tion of  paraffin,  are  only  fit  for  the  assay  of  hard  paraffins ;  they 
utterly  fail  when  testing  soft  paraffins.  The  following  process  is 
recommended  when  dealing  with  a  brown-coal  product  containing  not 
more  than  14  per  cent,  of  oily  matter,  and  melting  between  31*5°  and 
60°.  0*5  gram  of  the  sample  is  dissolved  in  100  c.c.  of  absolute  alcohol ; 
25  c.c.  of  water  is  slowly  added,  stirring,  meanwhile,  with  a  thermometer, 
and  the  vessel  is  placed  in  a  freezing  mixture  made  of  equal  parts  of 
ice  and  salt,  so  as  to  cool  the  mixture  to  -18  or  -20°.  After  a 
short  time,  the  paraffin  has  quantitatively  separated,  and  is  then  col- 
lected on  a  filter  previously  dried  at  35° ;  the  funnel  is,  of  course, 
placed  in  an  apparatus,  the  temperature  of  which  does  not  exceed 
-  18°.  The  precipitate  is  washed  with  alcohol  of  the  same  strength, 
until  the  filtrate  no  longer  becomes  turbid  on  adding  water ;  the  filter 
and  contents  are  then  dried  to  constant  weight  in  a  vacuum  at 
35 — 40°  ;  this  generally  takes  from  6  to  8  hours.  L.  de  K. 

Detection  of  "  Rosin  Oil "  in  Turpentine.  By  A.  Aignan  {Compt. 
rend.,  1897,  124,  1367— 1368).— The  method  previously  described 
(Abstr.,  1890,  422)  is  not  applicable  when  the  proportion  of  "rosin 
oil  "  is  below  2  per  cent.  When  pure  turpentine  is  distilled,  the 
rotatory  power  of  the  successive  fractions  diminishes,  and  the  same 
phenomenon  is  observed  with  turpentine  mixed  with  rosin  oil,  but  in 
the  latter  case  the  residue  left  in  the  retort  has  a  much  lower  rota- 
tory power  than  the  corresponding  residue  from  the  pure  substance. 
For  example,  the  residue  of  70  c.c.  from  250  c.c.  of  pure  turpentine, 
had  a  rotatory  power  of  -51*5°;  the  corresponding  residue  from 
turpentine  adulterated  with  3  per  cent,  of  rosin  oil,  had   a  rotatory 
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power   of    only  -36*21°,  whilst  with   5   per  cent,  of   rosin   oil,  the 
rotatory  power  was  only  -  28'6°. 

When  n  per  cent,  of  rosin  oil  is  introduced  into  turpentine,  the 
rotatory  power  of  a  similar  residue,  in  a  column  200  mm.  long,  is 
reduced  by  at  least  n  X  5°  30'.  Further,  by  distilling  at  100°  under  a 
pressure  of  60  mm.,  it  is  possible  [to  obtain  a  dextrogyrate  residue 
from  a  turpentine  containing  only  0*5  per  cent,  of  rosin  oil. 

C.  H.  B. 

Estimation  of  Chloroform  in  Viscera.  By  Bernhard 
Fischer  {Zeit.  anal.  Chem.,  1897,  36,  549  ;  from  Jahresh.  chem. 
Uniersuchungsartits  der  Staadt  Breslau,  April,  1894,  to  March,  1895). 
— After  the  viscera  have  been  distilled  with  water  until  all  the 
chloroform  has  passed  over,  the  distillate  is  mixed  with  potassium 
carbonate,  warmed  to  60°,  and  washed  air  aspirated,  first  through 
the  liquid,  then  through  a  combustion  tube  heated  to  bright  redness, 
and  finally  through  a  solution  of  silver  nitrate.  In  chloroform 
poisoning,  the  chloroform  is  found  chiefly  in  the  blood  and  brain.  In 
all  cases,  its  presence  must  be  confirmed  by  the  isonitrile  reaction. 

M.  J.  S. 

Examination  of  Chloroform.  By  Auguste  B^hal  and  Maurice 
Francois  {J.  Pharm.,  1897,  [vi],  5,  417— 424).— It  is  well  known 
that  pure  chloroform  cannot  be  kept  for  any  length  of  time,  as  it 
decomposes  in  contact  with  air  and  in  presence  of  sunlight,  evolving 
carbonyl  chloride  ;  the  admixture  of  a  little  alcohol,  however,  pre- 
vents the  decomposition  taking  place.  The  author  has  examined  a 
number  of  specimens  of  chloroform,  and  finds  that  the  only  impurities 
are  water  and  alcohol.  The  water  causes  the  chloroform  to  partially 
solidify  when  cooled  to  between  -  20°  and  -  40°.  An  accurate  method 
of  estimating  the  amount  of  alcohol  present  is  described ;  for  this  purpose, 
the  chloroform  is  shaken  with  strong  sulphuric  acid,  and  the  alcohol  is 
thus  removed  in  the  form  of  ethyl  hydrogen  sulphate  ;  when  the  acid 
extract  is  boiled  with  water,  this  is  decomposed,  and  the  alcohol  can  be 
distilled  off  and  estimated  by  oxidation  to  acetic  acid.  J.  J.  S. 

Estimation  of  Maltose  in  Worts.  By  Ludwig  Braun  {Chem. 
Centr.,  1896,  ii,  67—68;  from  Zeit.  ges.  Brauw.,  19,  241,  254).— The 
conventional  method  laid  down  in  1890  by  the  Vienna  Conference  is 
in  many  respects  incomplete.  Experiments  show  that  the  estimation 
should  take  place  as  soon  as  possible  after  the  clarifying  of  the  wort. 
The  choice  of  vessels  is  important.  The  conference  prescribed  capsules 
of  13  cm.  diameter ;  the  use  of  capsules  9  cm.  diameter,  which  give  the 
same  results,  is  general,  but  they  should  always  be  covered  when  in 
use.  Shallower  basins  give  lower  results.  Glass  vessels  do  not  give 
the  same  results  as  those  of  porcelain,  either  from  their  different  heat 
conductivity,  or  from  the  difference  in  the  surface  exposed.  In  accord- 
ance with  the  Vienna  instructions,  the  Fehling's  solution  should  first 
be  heated  to  boiling,  then  the  wort  added,  and  the  boiling  continued 
for  4  minutes.  Filtration  should  take  place  immediately,  without  the 
addition  of  the  50  c.c.  of  cold  water  prescribed  by  Kusserow,  which 
leads  to  lower  numbers.  Kjeldahl's  method  (Abstr.,  1896,  ii,  580) 
gives  widely  different  results,  mainly  in  consequence  of  the  longer 
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heating,  and  the  author  gives  the  preference  to  the  Vienna  method,  if 
the  above  precautions  are  observed.  M.  J.  S. 

Estimation  of  Milk-Sugar  in  Milk.  By  Henry  Droop  Eich- 
MOND  and  L.  Kidgell  Boseley  {Analyst,  22,  1897,  98—100). — The 
authors  have  recalculated  the  figures  on  the  strength  of  which  Wiley 
and  Ewell  (Abstr.,  1896,  ii,  628)  recommended  their  process  for  the 
estimation  of  lactose  in  milk,  and  have  found  them  to  be  erroneous,  so 
that  the  experimental  error  is  about  twice  as  great  as  those  chemists 
supposed. 

A  slight  modification  of  Yieth's  process  is  described ;  this  consists  in 
clarifying  the  sample  with  mercuric  nitrate  and  then  making  a  correc- 
tion for  the  volume  of  the  deposit.  To  100  c.c.  of  milk,  3  c.c.  of  acid 
mercuric  nitrate  is  added  to  compensate  for  the  volume  of  the  proteids  ; 
as  much  water  as  corresponds  with  the  fat  multiplied  by  I'll  ;  then, 
again,  as  much  water  as  corresponds  with  one-tenth  of  the  degrees  of 
specific  gravity,  and  also  a  sufficient  volume  of  water  to  reduce  scale 
readings  to  percentages  of  milk-sugar.  So  if  a  milk  contain  3-7  per 
cent,  of  fat  and  has  a  specific  gravity  of  1*0325,  then 3  +  4-1-1-3 '25 -i-10 
(if  a  Mitscherlich  half-shadow  polariscope  is  used)  =  20*35  c.c.  must  be 
added  to  100  c.c.  of  the  sample.  In  this  way,  calculation  is  dispensed 
with.  L.  DE  K. 

Estimation  of  Starch  in  Cereals.  By  Leon  Lindet  {Bull.  Soc. 
Chim.,  1896,  [iii],  15,  1163— 1164).— The  grain,  about  10  grams  in 
weight,  after  being  bruised,  is  transferred  to  a  conical  flask,  covered 
with  a  solution  containing  1*5  per  cent,  of  hydrogen  chloride  and 
2  per  cent,  of  pepsin,  and  the  whole  kept  for  12 — 24  hours  at  40 — 50°. 
The  pepsin  serves  to  destroy  the  gluten,  which  forms  a  network  round 
the  starch  granules,  and  the  hydrochloric  acid  prevents  the  action  of 
the  diastase  on  the  starch.  The  flask  is  occasionally  shaken,  and  the 
contents  are  then  poured  on  to  a  piece  of  silk  such  as  is  used  for 
dressing  flour  (No.  80 — 100),  the  silk  is  folded  and  then  kneaded 
several  times  with  fresh  quantities  of  water  until  no  more  starch 
escapes  from  the  silk.  The  combined  amylaceous  liquids  are  mixed  with  a 
little  formaldehyde  or  mercuric  chloride  and  then  poured  on  to  a  tared 
filter.  The  filtration  is  tedious,  and  may  be  hastened  by  the  addition 
of  a  weighed  quantity  of  washed  and  calcined  pumice.  J.  J.  S. 

Estimation  of  Starch  in  Sausage  Meat.  By  Joseph  Mayrhofer 
{Chem.  Centr.,  1896,  ii,  70;  from  Forsch.-Ber.  Lehens  und  ihre  Bez.  z. 
Hyg.,  3,  141). — A  quantitative  estimation  is  necessitated  by  the  fact 
that,  in  some  German  districts,  the  addition  of  2 — 3  per  cent,  of  farina 
is  officially  permitted.  The  author  makes  use  of  the  fact  established 
by  Dragendorf,  that  starch  is  insoluble  in  alcoholic  potash,  whilst 
sugar,  fat,  albumin,  &c.,  are  dissolved.  For  this  purpose,  60  grams  of 
the  sample  is  digested  on  the  water  bath  with  an  8  per  cent,  alcoholic 
potash  solution.  In  the  absence  of  starch,  everything  will  dissolve 
except  cellulose.  The  solution  is  diluted  with  hot  alcohol,  and  the  in- 
soluble matter  collected  on  a  filter  and  washed  with  alcohol  until  free 
from  alkali.  It  is  then  dissolved  in  aqueous  potash,  and  the  solution 
acidified  with  acetic  acid.  The  starch  is  precipitated  by  the  addition 
of  alcohol,  collected,  washed,  dried,  and  weighed.  M.  J.  S. 
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Distinctive  Reaction  for  a-  and  ^-Naphthol.   By  Eug^ine  Leger 

(J.  Pharm.,  1897,  [vi],  5,  527— 529).— A  solution  of  sodium  hypobro- 
mite  is  made  by  diluting  30  c.c.  of  sodium  hydroxide  solution  (36°  B.) 
with  100  c.c.  of  water,  then  adding  5  c.c.  of  bromine  and  shaking 
vigorously.  Two  drops  of  the  above  solution  are  added  to  10  c.c.  of  a 
saturated  aqueous  solution  of  a-  or  /3-naphthol,  obtained  by  triturating 
the  solid  naphthol  for  some  few  minutes  with  water.  In  the  case  of 
the  a-compound  a  dirty  violet  coloration,  and  even  a  precipitate,  is 
formed ;  the  reaction  is  very  sensitive,  and  occurs  when  the  naphthol 
solution  is  diluted  with  9  volumes  of  water.  In  the  case  of  )8-naphthol, 
a  yellow  coloration  is  developed ;  this  gradually  becomes  greenish  and 
then  again  yellow.  If  the  solution  of  the  /3-compound  is  diluted  with 
its  own  volume  of  water,  and  treated  in  exactly  the  same  way  as 
described  above,  a  yellow  coloration  is  formed,  but  it  disappears  on 
shaking.  By  means  of  this  test,  1  part  of  a-naphthol  can  readily  be 
detected  in  100  parts  of  )8-naphthol.  In  making  the  tests,  freshly 
prepared  solutions  must  be  used.  J.  J.  S. 

Schiff's  Reaction  with  "  Acid  Magenta."  By  Leon  Lef^vre 
{Bull.  SoG.  Chim.,  1896,  [iii],  15,  1169—1171.  Compare  Cazeneuve, 
Abstr.,  1896,  ii,  630). — The  author  points  out  that  the  only  difference 
in  Schiff's  reaction  when  using  "  acid  magenta  "  instead  of  rosaniline 
hydrochloride  itself  is  that  the  violet  colour  takes  a  slightly  longer 
time  to  develop.  J.  J.  S. 

Distillation  of  Formaldehyde  from  Aqueous  Solutions.  By 
Norman  Leonard,  Harry  M.  Smith,  and  Henry  Droop  Richmond 
{Analyst,  1897,  22,  92). — When  distilling  a  solution  of  formaldehyde, 
the  amount  of    the  latter  found  in  any  fraction  is  expressed  by  the 

formula,   100  -  v  =  ^ ~f;^ ,  in  which  y  represents  the  percentage 

100"  ^° 
of  formaldehyde  in  the  distillate  and  x  the  volume  of  the  fraction 
expressed  as  percentage. 

Several  analyses  are  given  to  prove  the  correctness  of  the  formula, 
and  also  a  table  of  the  rates  of  distillation  of  formaldehyde,  and  of 
formic,  acetic,  propionic,  and  butyric  acids.  L.  de  K. 

Estimation  of  Aldehyde  in  Ether.  By  Maurice  Francois 
(J.  Pharm.,  1897,  [vi],  6,  521— 525).— The  author  makes  use  of  the 
following  solution.  Water  recently  saturated  with  sulphurous  an- 
hydride 220  c.c,  magenta  solution  (1  iu  1000)  30  c.c,  and  sulphuric 
acid  (66°)  3  cc  A  mixture  of  5  c.c  of  pure  ether,  5  cc  of  95  per 
cent,  pure  alcohol,  and  4  c.c.  of  the  above  solution  remains  colourless 
for  15  minutes;  if  the  ether  contains  more  than  1/10000  part  of  aldehyde, 
the  mixture  assumes  a  reddish-violet  colour,  the  intensity  of  the 
colour  depending  on  the  amount  of  aldehyde  present.  The  amount  of 
aldehyde  in  the  ether  is  readily  determined  by  comparing  the  intensity 
of  the  colour  produced  by  it  with  that  produced  by  5  c.c.  of  alcohol 
containing  1/1000  or  1/10000  part  of  pure  aldehyde,  mixed  with  an 
equal  volume  of  pure  ether.  J.  J.  S. 

Estimation  of  Benzaldehyde  in  "Kirschwasser."  ByL.  Cuniasse 
and  SiG.  de  Baczkowski  {Zeit.  anal.  Cliem.,  1897,  36,  403  \  from  Mmx. 
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sci.,  [iv],  8,  II,  915). — Two  hundred  c.c.  of  Kirschwasser  is  distilled  as 
completely  as  possible,  and  the  distillate  made  up  to  the  original  volume  ; 
3 — 4  c.c.  of  a  freshly-prepared  solution  containing  2  grams  of  phenyl- 
hydrazine  hydrochloride  and  3  grams  of  crystallised  sodium  acetate  in 
20  c.c.  is  added,  and  then  water  to  make  it  up  to  400  c.c.  The  precipi- 
tated benzylidenephenylhydrazine  is  collected,  washed  with  very  dilute 
alcohol,  and  dissolved  in  10  c.c.  of  absolute  alcohol ;  the  alcoholic 
solution  is  then  evaporated  in  a  vacuum,  and  the  residue  weighed.  One 
part  corresponds  with  0*54  part  of  benzaldehyde.  M.  J.  S. 

Recognition  of  Certain  Organic  Acids  in  Plants.  By  Armand 
Beug  and  C.  Gerber  (Bull.  Soc,  Chim.,  1897,  [iii],  15,  1050—1055. 
Compare  Abstr.,  1895,  ii,  297). — Citric  acid  may  be  detected  in 
presence  of  oxalic,  tartaric,  and  malic  acids  in  the  following  manner. 
The  dry  substance  is  heated  with  5 — 6  parts  of  sulphuric  acid  (66°  B.) 
during  IJ  hour  at  50 — 60°,  cautiously  diluted  with  water  (5  vols.), 
and  extracted  with  ether,  which  is  then  removed,  and  evaporated  in 
two  separate  portions.  One  part  of  the  residue  is  dissolved  in  water 
and  treated  with  a  dilute  solution  of  ferric  chloride,  which  develops  a 
reddish-violet  coloration ;  the  remainder  is  treated  with  a  dilute,  freshly- 
prepared  solution  of  sodium  nitroprusside,  and  subsequently  with  a 
drop  of  concentrated  soda,  when  an  intense  red  coloration  is  produced. 
These  colour  changes  depend  on  the  conversion  of  citric  into  acetone- 
dicarboxylic  acid  under  the  influence  of  sulphuric  acid. 

Although  the  test  already  described  {loc.  cit.)  is  applicable  to  citric, 
tartaric,  and  malic  acids,  the  last-named  may  be  distinguished  in 
presence  of  the  other  two  on  account  of  the  solubility  of  the  ammonium 
salt  in  alcohol ;  if  ammonia  is  passed  into  an  alcoholic  solution  of  the 
acids,  the  residue  obtained  on  evaporating  the  filtrate  gives  the 
indication  in  question  only  when  malic  acid  is  present. 

The  authors  describe  their  scheme  for  recognising  organic  acids  in 
plants,  based  on  these  additions  to  existing  methods.  M.  0.  F. 

Simple  Method  of  Estimating  Fat  in  Centrifugalised  Cream. 
By  Mats.  Weibull  (Bied.  Centr.,  1897,  26,  491—492  ;  from  Xongl. 
landtbr.-akad.  handl.  tidskr.,  1896,  370 — 379). — The  proposed  method 
depends  on  the  relation  between  the  amounts  of  fat  {/)  and  dry 
matter    (d)  contained  in  cream.     This  relation  is  expressed  by  the 

equation:    d  =/  +  ——--~-l  constant.      The  constant   being   8*7,  /= 

l'ld-9'5. 

The  dry  matter  of  the  cream  is  determined  by  mixing  about  6  grams 
with  finely  powdered  pumice  (20  c.c.)  and  heating  for  2-|  hours 
at  100°. 

A  number  of  determinations  were  made  by  this  method,  most  of 
which  (71  per  cent.)  showed  an  error  of  less  than  0*5  per  cent.  Only 
in  one  case  did  the  error  amount  to  1  per  cent.  N.  H.  J.  M. 

Cryoscopy  applied  to  the  Analysis  of  Milk.  By  E.  Carlin- 
FANTi  (Gazzetta,  1897,  27,  i,  460—466).  —  Using  the  Beckmann 
cryoscopic  apparatus,  the  author  shows  that  the  freezing  point  of 
milk  is  -  0-55°  to  -  0*59°  ;  as  the  milk  becomes  changed  by  keeping, 
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its  freezing  point  falls,  but  a  milk  freezing  at  -  0*59°  cannot  be 
described  as  bad.  The  experiments  show  that  the  freezing  point  is 
quite  independent  of  the  proportion  of  fats  or  proteids  present,  but 
is  determined  by  the  quantity  of  material  actually  in  solution  ;  the 
addition  of  a  9  per  cent,  lactose  solution,  freezing  at  -  0*55°  to 
-  0*59°,  to  the  milk  does  not  alter  its  freezing  point.  The  freezing 
point  is,  however,  raised  by  0*05°  to  0*065°  for  each  10  per  cent,  of 
water  added. 

The  cryoscopic  method  can  thus  be  used  to  detect  the  adulteration 
of  milk.  W.  J.  P. 

Detection  of  Mixtures  of  Diluted,  Condensed,  or  Sterilised 
Milk  with  Fresh  Milk.  By  Henry  Droop  Eichmond  and  L.  Kidgell 
BosELEY  {Analyst,  1897,  22,  95 — 97). — The  authors  base  their  process 
on  the  fact  that  sterilised,  or  diluted,  unsweetened,  condensed  milk 
throws  up  its  cream  slowly  and  imperfectly ;  the  albumin  has  also 
undergone  alteration  and  the  rotatory  power  is  affected. 

One  hundred  c.c.  of  the  sample  is  put  into  a  creamometer  for 
6  hours  at  15*5°  and  the  percentage  of  cream  is  read  off.  At  least 
2*5  per  cent,  of  cream  should  rise  for  every  1  per  cent,  of  fat  in  the 
milk  ;  so  if  the  amount  of  the  cream  falls  below  2  per  cent,  for  each  1 
per  cent,  of  fat,  sterilised  (or  unsweetened  condensed)  milk  is  likely  to 
be  present. 

The  albumin  is  then  estimated  by  the  Sebelein  and  Duclaux  method. 
If  less  than  0-35  per  cent,  is  found,  sterilised  milk  may  be  considered 
to  be  present.  Further  evidence  may  be  obtained  from  the  result  of 
a  polarimetric  observation ;  if  much  sterilised  milk  is  present,  the 
amount  of  lactose  thus  found  will  be  less  than  that  obtained  by  a 
gravimetric  experiment. 

A  fairly  good  quantitative  approximation  may  be  obtained  by  using 

the  formula  : 

T>          .          r   J.    -T    J     -n      TriAO'4- per  cent,  soluble  albumin 
Percentage  of  sterilised  milk  =  100 

2 '5  —  CIFj . 
or  from  the  cream  rising  test :  Percentage  of  sterilised  milk  = ^.^ 

L.  DE  K. 

Characterisation  of  Margarine  by  Admixture  of  Starch.  By 
Franz  Soxhlet  (Bied.-Centr.,  1897,  26,  489—490  ;  from  Milchzeit., 
1897,  No.  2,  17). — As  regards  the  addition  of  starch  to  margarine 
instead  of  phenolphthalein,  as  recommended  by  the  author,  it  is  pointed 
out  that  whilst  the  limit  of  the  iodine  reaction  is  only  reached  when 
1  gram  is  diluted  with  50,000  parts  of  water,  the  reaction  is  much  less 
delicate  in  presence  of  milk,  when  1  gram  of  starch  in  10,000  parts  of 
milk  can  just  be  detected.  To  detect  20  per  cent,  of  margarine  in 
butter,  the  milk  employed  in  the  preparation  of  margarine  would  have 
to  contain  7*5  grams  of  starch  per  litre,  an  amount  which  would  be 
injurious  to  the  keeping  quality  of  the  margarine.  An  objection  raised 
against  phenolphthalein  is  that  it  can  be  washed  out.  The  same  holds 
for  starch,  which  can,  moreover,  be  destroyed  by  the  addition  of  malt 
extract.     Raw  starch  would  not  have  this  disadvantage,  but  at  least 
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1  per  cent,  would  have  to  be  added  to  margarine  to  show  the  iodine 
reaction. 

The  detection  by  means  of  raw  starch  is  much  more  sensitive  if  the 
margarine  is  melted  and  the  liquid  underneath  the  fat  treated  with 
iodine ;  a  reaction  is  then  obtained  with  2  grams  of  starch  in  100  kilo- 
grams of  margarine,  or  with  butter  containing  20  per  cent,  of  marga- 
rine with  0*01  per  cent,  of  starch.  Raw  starch,  however,  could  not  be 
employed  with  the  margarine  generally  used  in  South  Germany,  as  it 
does  not  dissolve  in  fat. 

The  detection  of  phenolphthalein  is  more  simple  than  that  of  starch 
when  the  butter  has  to  be  first  melted  ;  and,  finally,  it  is  pointed  out 
that  genuine  butter  may  easily  come  into  contact  with  flour,  and  thus 
become  liable  to  suspicion.  N.  H.  J.  M. 

Assay  of  Linseed  Oil.  By  Walther  Lippert  {Zeit.  angw.  Chem., 
1897,  306 — 307). — The  paper  is  a  criticism  of  Amsel's  pamphlet  on 
linseed  oil  and  linseed  oil  varnish. 

The  author  attaches  great  importance  to  the  heating  test.  A  good 
oil  must  remain  clear  even  when  heated  to  300°  and  not  give  any 
flocculent  deposit.  The  drying  test  depends,  not  only  on  the  quality  of 
the  oil,  but  a  good  deal  on  the  nature  of  the  drier.  A  solution  of 
manganous  resinate  in  oil  of  turpentine  containing  a  definite  proportion 
of  rosin  and  manganese  might  perhaps  be  found  serviceable. 

L.  DE  K. 

Detection  of  Arachis  Meal  and  Arachis  Cake  in  Chocolate. 
By  BiLTERYST  {J.  Pharm.,  1897,  [vi],  6,  29— 30).— The  examination 
may  be  made  either  microscopically  or  chemically.  In  the  latter  case, 
the  fatty  matter  is  extracted  with  carbon  tetrachloride,  and  its  refrac- 
tive index  determined  in  a  Jean  and  Amagat's  oleorefractometer. 
The  index  for  cocoa  fat  is  -19°,  whilst  for  arachis  it  is  4-3°.  A 
mixture  containing  5  per  cent,  of  arachis  has  an  index  -  18°,  and  one 
containing  50  per  cent,  an  index  of  —  7°.  This  test  can  be  supple- 
mented by  the  determination  of  the  proteids  present,  since  chocolate 
contains  9,  cocoa  18,  arachis  meal  20,  and  arachis  cake  about  45 — 47 
per  cent,  of  proteids.  J.  J.  S. 

Detection  of  Japanese  Wax  and  Tallow  in  Beeswax.  By 
L.  S.  LuGOWSKY  {J.  Pharm.,  1897,  [vi],  6,  295—296;  ivom  Pharm. 
Zeit.  Puss.,  1896,  35,  839). — The  method  commonly  used  is  as  follows  : 
50 — 60  grams  of  the  suspected  wax  is  distilled  from  a  small  retort, 
the  distillate  is  washed  with  water  and  filtered,  and  the  filtrate  treated 
with  a  solution  of  lead  acetate  ;  the  formation  of  a  precipitate  proves 
the  presence  of  some  fatty  material  in  the  original  wax.  The  author, 
however,  recommends  the  following  process.  The  suspected  sample  is 
heated  with  a  solution  of  borax  saturated  in  the  cold ;  if  tallow  is 
present,  a  white  turbidity  is  produced,  and  if  Japanese  wax  is  present,  a 
milky  liquid.  When  cold,  a  layer  of  fat  will  be  found  under  the  layer 
of  wax.  The  tallow  and  Japanese  wax  may  be  further  identified  by 
liberating  the  glycerol  from  them,  and  oxidising  it  to  formic  acid  by 
means  of  potassium  permanganate.  J.  J.  S. 

Iodine  Number  of  Cacao  Butter.  By  D.  Holde  (Zeit.  anal.  Chem., 
1897,  36,   381). — The  maximum  limit  51,  given  by  De  Negri  and  Fabris 
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in  their  monograph  "  Gli  Olii,"  as  also  in  the  Zeit.  anal.  Cliem.,  1894, 33, 
547  (Abstr.,  1895,  ii,  247),  was  quoted  from  the  1886  edition  of  Bene- 
dikt's  Analyse  der  Fette  und  Wachsarten,  j).  253,  where  it  is  erroneously 
given  as  Hiibl's  result.  The  number  actually  published  by  Hiibl  was 
34.     (See  also  Abstr.,  1896,  ii,  680).  M.  J.  S. 

Detection  of  Tannin.  By  Baemes  {Zeit.  anal.  Chem.,  1897,  36, 
518;  from  Drug.  Circ,  40,  12,  308). — A  solution  is  used  containing 
1  gram  of  sodium  tungstate  and  2  grams  of  sodium  acetate  in  10  c.c. 
In  acid  or  alkaline  solutions  of  tannin,  this  produces  a  straw-yellow 
precipitate  insoluble  in  water.  M.  J.  S. 

Estimation  of  Tannin.  By  Eugen  Aweng  (/.  Pharm.,  1897,  [vi], 
5,  294—295  ;  from  Ajwih.  Zeit.,  1896,  831).— Formaldehyde  reacts  with 
tannins,  yielding  insoluble  condensation  products  known  as  tanno- 
forms.  The  author  has  made  experiments  in  order  to  determine 
whether  this  reaction  could  not  be  made  use  of  in  the  estimation  of 
tannin.  The  results  in  all  cases  come  far  too  low,  so  that  the  method 
is  altogether  inapplicable.  J.  J.  S. 

Adulteration  of  Sumach.  By  Matteo  Spica  {Gazzetta,  1897, 
27,  i,  349 — 358). — Silician  sumach,  especially  when  exported  in  the 
form  of  powder,  is  often  largely  adulterated  with  the  leaves  of  a 
tamarisk  [Tamarix  a/ricana),  or  of  mastic  (Pistachia  lentisciis)  ;  the 
author  gives  various  methods  for  detecting  the  fraud. 

One  method  consists  in  determining  the  nitrogen  by  Kjeldahl's 
method  ;  sumach  leaves  contain  0-9127  (0  87 — 0-98)  per  cent,  of  nitro- 
gen, those  of  T.  africana  1*7690  (1*48 — 1-99)  per  cent,,  and  those  of 
P.'lentiscus  1-6345  (1*47—2-01)  per  cent. 

The  composition  of  the  ash  derived  from  the  leaves  of  the  various 
plants  also  affords  a  criterion  of  the  purity  of  samples  of  sumach,  and 
is  given  in  the  appended  table. 


Ash. 

Sumach. 
6-60 

T.  africana. 
12-40 

P.  lentiseus. 
5-40 

Composition  of  Ash. 

Insoluble  and  Si02    

24-05 
29-95 
4-67 
6-25 
7-15 
12-60 
3-344 
3-101 
6-305 
2-004 

37-10 
8-53 

20-139 
9-368 
7-400 
1-130 
1-1134 
4-4050 
7-950 
2-630 

6-20 

CaO 

25-30 

SO, 

5-218 

MffO              

5-760 

FeoOo.ALOQ    

7-410 

co'        .    :: 

13-750 

P„Ofi    

4-021 

cL  ...:::  ::;::.:..;. 

5-321 

K20 

NagO  

14-604 
12-176 

Total  

99-424 

99-7654 

99-760 
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Another  method  of  detecting  adulteration  is  afforded  by  applying 
Lowenthal's  method  for  estimating  tannin.  The  tannin  is  precipitated 
JFrom  the  sumach  extract  as  "  copper  tannate "  by  a  cuprammonium 
solution ;  if  the  sumach  is  pure,  this  precipitate  is  completely  soluble 
in  dilute  sulphuric  acid,  if  adulterated  with  T.  africana,  a  brick-red 
precipitate  is  left  undissolved,  and  if  sophisticated  with  P.  lentiscus,  a 
whitish  precipitate  remains  undissolved  by  the  dilute  acid. 

A  colorimetric  method  of  ascertaining  the  purity  of  sumach  is  also 
given,  depending  on  the  comparison  of  the  colour  of  the  extract  with 
that  of  a  standard  solution  containing  0*150  gram  of  safranine  in  a  litre 
of  water.  Five  grams  of  the  sumach  is  boiled  with  500  c.c,  of  water 
for  half  an  hour,  the  liquid  cooled,  made  up  to  500  c.c.  and  filtered  ; 
to  25  c.c.  of  the  filtrate,  in  a  beaker,  is  added  5  c.c.  of  basic  lead  ace- 
tate solution  (having  the  sp.gr.  1*184  at  15°  and  containing  about 
250  grams  of  basic  lead  acetate  per  litre)  and  15  c.c.  of  caustic  potash 
solution  (having  the  sp.  gr.  1-155  at  15°  and  containing  180  grams  of 
potash  per  litre).  The  solution  is  then  evaporated  to  15  c.c,  when,  if 
it  remains  reddish-brown  and  practically  clear,  the  sumach  is  pure ;  if 
the  solution  is  yellow  and  contains  any  considerable  amount  of  precipi- 
tate, foreign  matter  is  present.  The  15  c.c.  of  solution  is  now  diluted 
to  250  c.c.  and  filtered ;  when  examined  in  the  Duboscq  colorimeter,  it 
should  be  of  the  same  tint  as  the  standard  safranine  solution. 

Further,  on  warming  sumach  extract  with  much  potash  and  a  few 
drops  of  molybdate  solution,  a  chocolate  brown  precipitate  is  obtained, 
which,  if  T.  africana  is  present,  is  greenish  by  reflected  light,  and  has 
a  yellowish-brown  reflex  if  sumach  or  mastic  alone  be  present. 

W.  J.  P. 

Estimation  of  Aloin  in  Aloes.  By  G.  L.  Schaefer  {J.  FJmrm., 
1897,  [vi],  5,  296  ;  from  Pharm.  ZelL.  1897,  42,  95).— Fifty  grams  of 
aloes  is  dissolved  in  300  c.c.  of  warm  water  to  which  a  few  drops  of 
hydrochloric  acid  have  been  added  ;  when  cold,  the  solution  is  separated 
from  the  resin,  50  c.c.  of  ammonia  (20  per  cent.)  and  a  solution  of  15 
grams  of  calcium  chloride  in  30  c.c.  of  water  are  added,  and  the  whole 
rapidly  shaken.  At  the  end  of  15  minutes,  the  precipitate  is  well 
pressed,  or  separated  by  means  of  a  centrifugal  machine.  The  precipi- 
tate is  triturated  in  a  mortar  with  hydrochloric  acid,  and  the  free  aloin 
and  calcium  chloride  dissolved  in  as  little  water  as  possible  j  the  solution 
is  filtered  if  necessary,  and  the  residue  washed  with  boiling  water :  the 
aloin  separates  from  its  aqueous  solution  on  cooling.  The  best  yields 
are  obtained  when  ice  is  employed.  J.  J.  S. 

Estimation  of  Theobromine  in  Cocoa  and  in  Chocolate.  By 
L.  Maupy  {J.  Phann.,  1897,  [vi],  6,  329— 332).— Five  grams  of  finely 
powdered  cocoa  are  first  extracted  with  light  petroleum  (60  grams) 
by  boiling,  and  leaving  the  two  in  contact  for  a  day ;  the  dry  residue  is 
then  triturated  with  2  grams  of  distilled  water,  and  the  moist  substance 
heated  for  an  hour  with  20  grams  of  15  per  cent,  solution  of  phenol 
in  chloroform  ;  when  cold,  the  mixture  is  filtered,  and  the  residue  twice 
boiled  with  15  grams  of  chloroform.  The  chloroform  is  distilled  from 
the  united  chloroform  extracts,  and  the  residue  is  heated  for  at  least 
half  an  hour  at  100°  j  when  cold,  40  grams  of  ether  (65°  B.)  are  added, 
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and  the  mixture,  after  being  well  stirred,  is  put  on  one  side  for  6  hours  ; 
by  this  means,  the  theobromine  is  precipitated,  whilst  caffeine,  colouring 
matters,  and  the  last  traces  of  fat  go  into  solution.  The  mixture  is 
then  poured  on  to  a  weighed  filter  paper  and  washed  with  several  c.c.  of 
ether.  In  the  case  of  chocolate,  the  residue,  after  extraction  with  light 
petroleum,  is  triturated  with  4  c.c.  of  alcohol  (70°)  instead  of  with 
water.  J.  J.  S. 

New  Method  for  the  Estimation  of  Casein  in  Milk.  By 
Georges  Deniges  {Bull.  Soc.  Chim.,  1896,  [iii],  15,  1116—1126).— 
The  milk  (25  c.c.)  is  placed  in  a  200  c.c.  flask,  20  c.c.  of  a  N/10  solu- 
tion of  mercuric  potassium  iodide  and  2  c.c.  of  glacial  acetic  acid  are 
added,  and  the  whole  is  made  up  to  200  c.c.  The  mixture  is  then  passed 
through  a  folded  filter,  the  first  few  drops  being  rejected,  and  12 — 15  c.c. 
of  ammonia  and  10  c.c.  of  potassium  cyanide  solution  (equivalent  to 
N/10  silver  nitrate)  are  added  to  100  c.c.  of  the  filtrate;  finally, 
decinormal  silver  nitrate  is  run  in  until  a  permanent  precipitate  is 
just  formed.  If  5  =  the  number  of  1/10  c.c.  silver  nitrate  used,  then 
the  number  of  grams  of  casein  per  litre  in  the  original  milk  can  be 
found  from  the  following  table. 


Casein 

Casein 

Casein 

Casein 

in  grams 

m  grams 

in  grams 

m  grams 

^-48. 

per  litre. 

<?-48. 

per  litre. 

q  "  48. 

per  litre. 

(?-48. 

per  litre. 

0 

...      0 

12.... 

10 

24 

...    22-25 

36 

...    39 

1 

...      1 

13.... 

11 

25 

...    23-5 

37 

...    40-5 

2 

...     175 

14.... 

12 

26 

...   24-75 

«8 

...    42-75 

3 

...     2-50 

15.... 

13 

27 

...    26 

39 

....    45 

4 

...      3 

16.... 

14 

28 

...   27 

40 

....    47 

5 

..     3-75 

17.... 

15 

29...  . 

...    28 

41 

....    49 

6 

...      4-5 

18.... 

16 

30 

...   29-25 

42 

...    51-5 

7 

...      5-5 

19.... 

17 

31 

...    30-75 

43 

...    54 

8 

...      6-5 

20.... 
21.... 

18 

19 

32 

33 

...    32 
...    33'5 

44 

45 

....    57-2 

9 

...     7'15 

....    60 

10 

...     8 

22... 

20 

34 

...    35 

46 

....   62-5 

11...  . 

...     9 

23... 

21 

35 

...   37 

I 


J.  J.  s. 

Detection  of  Santonin  in  Urine.  By  L.  Daclin  {J.  Pharm., 
1897,  [vi],  5,  534).— The  urine  (30— 40  c.c.)  is  treated  first  with  lead 
acetate,  and  finally  with  crystallised  sodium  sulphate  ;  after  filtration, 
the  limpid  urine  is  gently  evaporated  in  two  porcelain  dishes.  After 
evaporation,  1  or  2  drops  of  sulphuric  acid  are  added  to  the  one  dish, 
and  the  mixture  gently  warmed;  the  immediate  appearance  of  a 
violet  coloration  indicates  the  presence  of  santonin.  The  residue  in 
the  second  dish  is  treated  with  a  few  drops  of  alcoholic  potash,  when,  if 
santonin  is  present  a  rose  coloration  is  produced.  The  urine  may  also 
be  extracted  with  chloroform,  the  chloroform  evaporated,  and  the 
residue  tested  as  above.     Rhubarb  gives  neither  of  the  above  tests. 

J.  J.  S. 
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Series  Spectra  of  Oxygen,  Sulphur,  and  Selenium.  By  Carl 
EuNGE  and  Friedr.  Paschen  {An7i.  Phys.  Chem.,  1897,  [ii],  61, 
641 — 686). — The  authors  have  examined  the  compound  line  spectrum 
of  oxygen,  and  give  tables  of  the  wave-lengths  of  the  lines  observed. 
In  addition  to  the  six  triplets  observed  by  Piazzi-Smyth,  they  find 
seven  other  triplets  of  similar  character,  these  forming,  with  the  other 
six,  two  distinct  series.  The  differences  between  the  rates  of  vibration 
of  the  three  components  of  each  triplet  are,  so  far  as  this  can  be 
determined,  the  same.  The  thirteen  triplets  are  distributed  regularly 
over  the  spectrum,  and  the  two  series  which  they  form  are  similar  to 
those  already  observed  with  magnesium,  calcium,  strontium,  zinc, 
cadmium,  and  mercury.  There  are,  in  addition  to  the  triplet  series, 
two  other  series  of  lines  in  the  oxygen  spectrum.  These  lines  probably 
represent  pairs,  as  the  double  character  was  distinctly  observed  in  the 
case  of  four  of  the  brightest. 

Sulphur  has  a  compound  spectrum  analogous  to  that  of  oxygen. 
Two  series  of  triplets  were  observed,  the  first  containing  six  and  the 
second  four.  The  differences  in  the  rates  of  vibration  of  the  three 
components  are  again  about  the  same,  and  these  differences  are  nearly 
five  times  greater  than  those  obtained  in  the  case  of  oxygen. 

Selenium  also  has  a  compound  spectrum,  in  which  series  of  triplets 
appear;  the  appearances  here  are  similar  to  those  observed  with 
oxygen  and  sulphur.  H.  C. 

Spectrum  of  Carbon.  By  Arnaud  de  Gramont  {Compt.  rend.f 
1897,  125,  172—175  and  238— 240).— When  a  condensed  spark  is 
allowed  to  play  on  fused  alkali  carbonates,  the  spectrum  of  the  metal 
only  is  observed  so  long  as  the  salt  is  in  the  flame,  but  if  the  flame 
is  removed,  the  carbon  lines  appear,  and  their  intensity  increases  with 
the  difference  of  potential  between  the  two  sparking  poles.  A  con- 
densed spark  on  gas-carbon,  purified  by  treatment  with  acids,  shows 
the  lines  of  many  impurities,  but  Siberian  graphite  showed  only  a 
mixed  band  and  line  spectrum  of  carbon.  The  intensity  of  the  bands 
increases  in  hydrogen,  especially  if  the  current  of  gas  be  rapid.  On 
the  other  hand,  the  fused  carbonates  show  only  the  carbon  lines,  and 
never  the  bands  described  by  Swan.  The  method  of  experiment 
finally  adopted  by  the  author  was  to  allow  the  condensed  spark  to  im- 
pinge on  the  salt  kept  in  fusion  by  passing  an  electric  current  through 
the  platinum  wire  that  supports  the  bead  of  salt,  the  whole  being  en- 
closed in  a  glass  flask,  through  which  hydrogen  or  any  other  gas  can 

The  lines  observed  were  6578-5,  5662-2,  5648-6,  5641-0,  5379-9, 
5151-6,  51446,  5132-9,  4267-0.  In  the  case  of  the  red  doublet  Ca, 
only  the  more  refrangible  component,  at  6598-5,  was  observed,  but  the 
other  line  at  6584-0  was  never  observed  even  under  widely  varying 
conditions.     The  line  5695*1,  described  by  Angstrom  and  Thalen,  but 
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not  photographed  by  Eder  and  Valenta,  was  seen  rarely  and  irregularly, 
and  seemed  to  be  independent  of  the  other  lines.  The  author  suggests 
that  it  may  be  an  air-line.  It  was  never  observed  with  graphite  in 
presence  of  hydrogen.  The  group  5662-2,  5648'6,  and  5641  0  is  readily, 
if  faintly,  visible,  although  it  was  not  photographed  by  Eder  and  Yalenta; 
on  the  other  hand,  the  author  was  unable  to  observe  the  line  4556-3 
of  Eder  and  Valenta.  The  line  Cj34267'0  is  the  strongest  and  most 
characteristic,  and  is  the  only  line  that  has  any  value  for  analytical 
purposes ;  with  a  highly  condensed  spark,  it  broadens  and  becomes 
nebulous  at  the  edges.  The  successive  differences  between  the  reci- 
procals of  the  wave-lengths  show  that  the  groups  I  and  II  are  almost 
symmetrically  arranged  on  either  side  of  the  intermediate  line  5379 "7. 
Some  of  the  cyanides,  thiocyanates,  and  thiocarbonates  show  the 
same  carbon  spectrum  as  the  carbonates.  C.  H.  B. 

Some  Emission  Spectra  of  Cadmium,  Zinc,  and  the  Haloid 
Compounds  of  Mercury  and  some  other  Metals.  By  A.  C. 
Jones  {Ann.  Phjs.  Chem.,  1897,  [ii],  62,  30— 53).— The  emission 
spectra  of  cadmium  and  zinc,  when  the  discharge  is  not  a  powerful  one, 
consist  of  a  number  of  bands  built  up  of  lines  which  decrease  in  inten- 
sity from  the  red  to  the  violet  end  of  the  spectrum  ;  these  bands  dis- 
appear when  the  discharge  is  a  powerful  one.  The  haloid  compounds 
of  mercury  give  a  band  spectrum,  both  in  the  visible  and  ultra-violet 
portions  of  the  spectrum  ;  in  many  cases,  these  bands  consist  of  pairs 
of  lines,  but  no  numerical  relationships  could  be  established  between 
them.     Measurements  of  the  wave-lengths  are  given.  H.  C. 

New  Lines  in  the  Spark  Spectrum  of  Aluminium.  By 
GusTAV  A.  Hemsalech  {Phil.  Mag.,  1897,  [v],  44,  289— 291).— During 
the  examination  of  the  aluminium  spectrum  obtained  by  means  of  a 
coil  giving  a  10-inch  spark,  a  number  of  lines  were  observed  which 
were  previously  unrecorded.  The  wave-lengths  were  determined  by  a 
grating  and  2  prisms,  the  means  of  the  three  values  being,  (1)  6828 '2  ; 
(2)  6842-6  ;  (3)  6928-2  ;  (4)  7042-5  ;  (5)  7057-9.  Of  these  lines,  (4)  and 
(5)  are  the  brightest,  and  (5)  is  probably  double.  L.  M.  J. 

Spectroscopic  Investigation  of  the  Blood.  By  Louis  Lewin 
{Arch.  Pharm.,  235,  245 — 255). — In  these  investigations,  a  Browning's 
pocket  spectroscope  was  employed,  a  small  glass  bottle  of  about 
2  c.c.  capacity  and  having  parallel  sides  being  used  to  contain  the 
specimen.  The  results  of  the  experiments  are  shown  in  the  form  of  a 
table  giving  the  various  absorption  bands  produced  by  oxyhaemoglobin, 
carboxyhsemoglobin,  thiohsemoglobin,  kc.  J.  E.  T. 

Crystalline  Form  of  Optically  Active  Substances.  By  Her- 
mann Traube  {Ber.,  1897,  30,  288.  Compare  this  vol.,  ii,  2).— The 
author  replies  to  Walden  {Ber.,  1897,  30,  98)  and  states  that  in  all 
cases  which  have  been  completely  examined,  Pasteur's  principle — that 
all  optically  active  substances  crystallise  in  non-superposably  hemi- 
hedral  forms — is  found  to  hold.  W.  J.  P. 

Connection  between  Volume  Change  and  Specific  Rotation 
of  Active  Solutions.     By  Richard  Pribram  and  Carl  Glucksmann 
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(Monatsh.,  1897,  18,  303 — 327). — The  curve  representing  the  relation 
between  the  percentage  composition  and  the  specific  rotation  of  nicotine 
solutions  may  be  regarded  as  built  up  of  three  different  portions.  The 
points  of  intersection  would  then  lie  at  about  6  per  cent,  and  69  per 
cent.  The  addition  of  water  to  nicotine  at  first  produces  a  very  rapid 
fall  in  the  rotation,  but  when  the  concentration  of  the  nicotine  reaches 
69  per  cent.,  the  fall  becomes  less  rapid,  and  from  6  per  cent,  onwards 
there  is  a  rise  in  the  rotation  with  increasing  dilution.  A  solution 
containing  about  69  per  cent,  of  nicotine  is  the  one  that  possesses  the 
maximum  density,  and  this  point  also  coincides  with  the  maximum 
volume  contraction.  The  solution  approximates  to  the  composition 
CjoHg^Ng  + '^-^2^'  ^^^  *^®  authors  are  inclined  to  refer  the  pecu- 
liarities noticed  in  nicotine  solutions  to  the  existence  of  hydrates. 

H.  C. 

Production  of  Electricity  by  Chemical  Means.  By  Ernst 
Andreas  (Zeit.  EleUrochem.,  1896,  3,  188). — The  author  has  ex- 
amined Borcher's  cuprous  chloride  carbonic  oxide  cell,  using  carbon 
electrodes  dipping  respectively  into  solutions  of  cupric  chloride  in 
water,  and  of  cuprous  chloride  in  aqueous  hydrochloric  acid  ;  a  porous 
diaphragm  separated  the  two  solutions,  chlorine  being  passed  into  the 
cupric,  and  carbonic  oxide  into  the  cuprous  solution.  After  a  time,  the 
current  rapidly  diminished,  and  it  was  found  that  the  cuprous  chloride 
was  completely  oxidised.  The  carbonic  oxide  had  taken  no  part  in  the 
change ;  of  1950  c.c.  used  in  one  experiment,  10  c.c.  only  were  oxidised 
to  carbonic  anhydride.  Similar  results  were  obtained  with  electrodes 
of  platinum,  palladium,  or  nickel  at  various  temperatures. 

A  gas  battery  consisting  of  two  pieces  of  platinum  gauze,  separated 
by  a  sheet  of  filter  paper  moistened  with  the  solution  of  an  electrolyte, 
had  a  very  low  resistance,  and  gave  encouraging  results  with  coal  gas 
and  air,  oxygen  and  hydrogen,  or  chlorine  and  hydrogen.  The  last 
combination,  with  the  gases  under  a  pressure  of  about  3  atmospheres, 
gave  a  current  of  about  1  ampere  at  1  '5  volts.  Owing  to  the  cost  of 
the  platinum,  such  a  cell  could  not  be  a  commercial  success,  but  fairly 
good  results  were  obtained  by  passing  sulphurous  anhydride  on  the 
one  hand  and  chlorine  on  the  other,  under  pressure,  into  carbon  tubes 
dipping  into  dilute  sulphuric  acid.  This  combination  gave  0*5  volt 
with  1  ohm  resistance  in  circuit,  and  the  products  are  sulphuric  and 
hydrochloric  acids.  "With  large  electrodes,  good  results  would  probably 
be  obtained  with  air  and  sulphurous  acid,  in  which  case  the  product 
would  be  sulphuric  acid  alone.  T.  E. 

Laboratory  Electrolytic  Cells.  By  Paul  Fuchs  {Zeit. 
Elektrochem.,  1896,  3,  223). — The  author  describes  three  electrolytic 
cells  which  are  made  by  Kaehler  and  Martini.  The  first  consists 
of  an  inverted,  tubulated  bell-jar  containing  two  horizontal  discs  of 
platinum  gauze  which  serve  as  electrodes.  The  jar  is  closed  air-tight 
by  an  ebonite  disc,  and  suitable  openings  are  provided  for  the  escape 
of  gases  and  for  the  introduction  and  removal  of  the  electrolyte.  A 
second  form  is  somewhat  similar,  except  that  it  is  cylindrical,  with 
vertical  electrodes  which  may  be  separated  by  a  porous  pot.  The  third 
form  consists  of  several*  square  frames  of  wood  impregnated  with  oil 
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and  two  boards  similarly  prepared.  These  may  be  bolted  together  so 
as  to  form  a  closed  vessel.  The  object  of  this  construction  is  to  allow 
of  electrodes  or  diaphragms  being  fixed  across  the  box  in  convenient 
positions  by  clamping  their  edges  between  the  frames.  T.  E. 

Use  of  Porous  Carbon  Cylinders  in  Electrolytic  Experiments. 
By  Walther  Lob  [Zeit.  Elektrochem.,  1896,  3,  185). — The  results 
obtained  may  be  summarised  as  follows.  A  carbon  cylinder,  when 
used  in  place  of  a  porous  earthenware  cylinder,  acts  simultaneously  as 
a  porous  diaphragm  and  as  an  intermediate  conductor,  one  side  of  it 
acting  as  an  anode  the  other  as  a  cathode. 

When  such  a  cylinder  is  used  as  an  electrode,  its  whole  surface  is 
active  both  within  and  without,  the  ions  separating  in  the  order  of  the 
facility  with  which  they  part  with  their  charges  whether  they  are 
inside  or  outside  the  cylinder.  If  one  of  the  electrodes  is  placed  in 
metallic  contact  with  the  cylinder,  the  whole  system  acts  as  an 
electrode.  T.  E. 

Electrolytic  Conductivity  of  Dilute  Gases.  By  Eilhard 
Wiedemann  and  Gerhard  C.  Schmidt  {Ann.  Phys.  Chem.,  1897,  [ii], 
61,  737 — 747). — A  discharge  was  passed  through  hydrogen  chloride 
gas,  and  also  through  the  vapours  of  the  haloid  salts  of  mercury,  under 
such  conditions  that  the  products  appearing  at  the  two  electrodes  could 
be  collected  and  examined.  The  experiments  point  conclusively  to  the 
view  that  the  conductivity  of  dilute  gases  is  not  electrolytic,  for  in 
some  cases  the  products  of  the  decomposition  do  not  separate  on  the 
electrodes,  and  in  others  they  appear  in  amounts  quite  different 
from  those  required  by  Faraday's  law.  H.  C. 

Specific  Electric  Conductivities  and  Freezing  Points  of 
Solutions  of  Water  in  Formic  Acid.  By  Yladimir  Novak  {Phil. 
Mag.,  1897,  [v],  44,  9 — 20). — Owing  to  the  ease  with  which  formic 
acid  absorbs  water,  and  the  rapidity  with  which  the  resistance  of  the 
strong  acid  changes,  it  was  not  found  possible  to  determine  the  con- 
ductivity of  the  anhydrous  acid.  With  solutions  containing  from 
0'58  to  24  per  cent,  of  water,  however,  the  conductivity  was  deter- 
mined at  several  temperatures,  and  the  value  at  the  freezing  point 
of  the  solution  obtained  by  extrapolation.  It  is  found,  if  these 
values  be  taken  as  ordinates  and  the  freezing  temperatures  as  ab- 
scissae, that  the  points,  with  the  exception  of  those  for  the  three  lowest 
concentrations,  fall  upon  a  straight  line  of  which  the  equation  is 
c  =  64'77  -  6937^.  The  specific  conductivity  of  the  anhydrous  acid 
cannot  be  obtained  from  this  equation,  but  as  calculated  by  extra- 
polation from  the  three  lowest  concentrations,  the  value  1  "5  x  10^  at  8  "52° 
(in  terms  of  mercury  at  8*52°)  is  obtained,  a  result  in  accord  with 
experiments  of  Saposchnikoff.  The  depression  of  the  freezing  point  is 
also  proportional  to  the  2y&'i'centage  of  water,  and  is  calculable  by  the 
equation  <  =  8"52-  1*537^,  from  which  it  is  clear  that  the  molecular 
depression  is  only  constant  at  low  concentration.  The  temperature 
coefficient  of  the  conductivity  was  found  to  be  about  0-020  for  all  the 
solutions.  L.  M.  J. 


GENERAL  AND   PHYSICAL   CHEMISTRY.  537 

Electrical  Conductivity  of  Salts  in  Various  Solvents.  By 
Carlo  Cattaneo  {Rend.  Accad.  Line,  1895,  ii,  63 — 70,  73—77). — 
In  continuation  of  his  previous  work  (Abstr.,  1896,  ii,  231),  the  author 
has  determined  the  electrical  conductivity  of  a  number  of  inorganic 
salts  in  methylic,  ethylic,  and  amylic  alcohols,  acetone,  acetic  acid,  ether, 
and  water  solutions,  and  arrives  at  the  following  conclusions.  The 
electrical  conductivity  of  aqueous  salt  solutions  is,  in  general,  greater 
than  those  of  the  corresponding  alcoholic  solutions,  which,  in  turn,  are 
greater  than  those  of  glycerol  solutions,  and  the  latter  greater  than 
those  of  ethereal  solutions  of  the  same  concentration.  The  electrical 
conductivities  of  salt  solutions  in  water,  methylic,  ethylic,  and  amylic 
alcohols,  glycerol  and  acetone  do  not  increase  proportionally  with  the 
temperature,  but  rather  more  slowly ;  the  conductivities  of  the 
ethereal  solutions,  however,  with  a  few  rare  exceptions,  increase  more 
rapidly  than  the  temperature.  The  molecular  conductivity  of  salts  in 
aqueous  solution  increases  with  increased  dilution,  and  the  same  is 
true  of  solutions  of  the  chlorides  in  alcohol  or  glycerol  and  of  mercuric 
iodide  in  ethylic,  methylic,  and  amylic  alcohols,  or  acetone ;  the  mole- 
cular conductivity  in  ethereal  solution  decreases,  in  general,  with 
increased  dilution.  The  temperature  coefficient  is  greater  for  aqueous 
than  for  alcoholic  solutions,  whilst  the  coefficients  in  ethereal  solution 
are  of  the  same  order  of  magnitude  as  in  water,  but  of  negative  sign  ; 
the  coefficients  in  glycerol  solutions  are  high.  The  solvent  greatly 
influences  the  molecular  conductivity  of  a  dissolved  salt,  but  no  direct 
relation  could  be  established,  and  .'it  is  shown  that  the  order  of  con- 
ductivity is  not  the  same  in  the  different  solvents.  Mercuric  iodide 
has  a  greater  molecular  conductivity  in  methylic,  than  in  ethylic, 
alcohol.  The  experimental  numbers  do  not  confirm  Ostwald's  dilution 
law,  and  no  relation  could  be  established  between  the  molecular  con- 
ductivity and  the  molecular  weight,  coefficient  of  internal  friction,  or 
dielectric  constant  of  the  various  solvents.  Further,  it  seems  that  the 
ionic  velocities  are  not  wholly  independent  of  the  nature  of  the  solvent. 

W.  J.  P. 

New  Physical  Method  of  Determining  Constitution.  By 
Paul  Drude  {Ber.,  1897,30,  940— 965).— The  extent  to  which  rapidly 
oscillating  electrical  vibrations  are  absorbed  during  their  passage 
through  chemical  substances,  is  highly  characteristic  of  the  constitution 
of  the  latter,  and  can  be  used  for  determining  it.  Conductors  are  electric- 
ally absorbent,  and  the  absorption  decreases  as  the  electrical  vibrations 
become  more  rapid;  with  4  x  10^  vibrations  per  second,  the  electrical 
absorption  of  water  is  negligably  small,  whilst  that  of  aqueous  copper 
sulphate  can  be  detected  in  solutions  of  more  than  0'5  per  cent,  con- 
centration. This  so-called  "normal"  electrical  absorption  which 
accompanies  conduction  is  negligable  in  organic  compounds.  Electrical 
vibrations  of  high  frequency  are  strongly  absorbed  by  the  alcohols, 
amylic  alcohol  being  as  strongly  absorbent  as  an  aqueous  solution  of 
20,000  times  the  conductivity  ;  this  the  author  ascribes  to  "  abnormal  " 
electrical  absorption,  and  finds  that,  whilst  the  normal  absorption 
decreases  as  the  frequency  of  vibration  increases,  the  abnormal 
electrical  absorption  increases  with  the  speed  of  vibration.     All  the 
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alcohols  are  strongly  absorbent  to  vibrations  of  4  x  10^  per  second,  but 
the  isomeric  ethers  are  non-absorbent ;  the  conclusion  is  therefore 
drawn  that,  with  the  exception  of  water,  all  liquids  containing 
hydroxyl  show  abnormal  electrical  absorption,  whilst  those  containing 
no  hydroxyl  are  in  general  non-absorbent.  Phenyl  ethyl  ketone  and 
monobromonaphthalene  are  slightly  absorbent,  and  the  behaviour  of 
these  substances  and  of  water  are  the  most  notable  exceptions  to 
the  general  rule  ;  the  apparently  anomalous  behaviour  of  a  number  of 
the  ketones  examined  is  probably  due  to  tautomerism.  Abnormal 
electrical  absorption  is  shown  by  concentrated  solutions  of  many 
hydroxylic  compounds,  such  as  sugar ;  in  aqueous  solution,  acetaldehyde 
shows  considerable  electrical  absorption. 

Although  the  method  now  described  affords  no  certain  means  of 
identifying  hydroxylic  compounds,  it  may,  in  doubtful  cases,  prove  a 
valuable  guide.  The  method  and  apparatus  employed  will  be  described 
at  length  in  a  later  paper ;  only  about  0-75  c.c.  of  material  is  required. 

W.  J.  P. 

Conductivity  of  Carbon  for  Heat  and  Electricity.  By  L. 
Cellier  {Ann.  Phys.  Chem.,  1897,  [ii],  61,  511—526). — Four  specimens 
of  carbon  were  examined  : — I.  Graphite  of  density  1*698.  II. 
Electric  light  carbon  of  density  1-467.  III.  Ditto  of  density  1*567 
lY.  Gas  retort  carbon  of  density  1*627.  The  results  are  given  in  the 
following  table,  in  which  T\s  the  temperature, ^„  the  heat  conductivity, 
K^  the  electrical  conductivity,  and  Cj  the  specific  heat  for  unit  volume. 


T. 

Cv 

AV 

Ke. 

K.lKe. 

I. 

II. 

III. 

IV. 

i  6-84° 
9-04 

\  7-83 
9-04 

i 

0-3055 
0-2488 
0-2667 
0-2782 

0*701 
0-367 
0-494 
0*400 

13-049x10-9 
146-32    xlO-9 
267-88    xlO-9 
185-36    xlO-9 

53-72    xl06 
2-609  xl0« 
1-844x106 
2-158x106 

Weber  has  shown  that  for  the  metals,  K^v!Ke  =  cL-^i>c^,  where 
a  =  5-28  X  10^  and  6  =  8*19  X  10*.  It  is  evident  that  this  relationship 
does  not  hold  in  the  case  of  carbon,  and  that  the  heat  conductivity  is 
15  or  20  times  greater  than  would  be  looked  for  in  a  metal.       H.  C. 

Comparison  of  Rowland' s  Mercury  Thermometers  with  a 
Griffiths'  Platinum  Thermometer.  By  C.  W.  Waidner  and  F. 
Mallory  {Phil  Mag.,  1897,  [v],  44,  165— 169).— The  values  for  the 
mechanical  equivalent  of  heat  obtained  by  the  mechanical  and 
electrical  methods  differ  by  an  amount  too  great  to  be  ascribed  to 
experimental  errors.  The  authors,  therefore,  compared  the  mercurial 
thermometers  employed  by  Rowland  with  a  Griffiths  platinum 
thermometer,  the  comparison  of  which  with  the  air  scale  has  been 
carefully  investigated  by  Callender  and  Griffiths  (Abstr.,  1891,  1146). 
Curves  are  added  giving  the  corrections  to  be  applied  to  Rowland's 
thermometers  to  reduce  the  readings  to  the  air  scale.  These  correc- 
tions are,  however,  insufficient  to  account  for  the  difference  in  the 
values  of  the  mechanical  equivalent.  L.  M.  J. 
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A  Recalculation  of  Rowland's  Value  of  the  Mechanical  Equiva- 
lent of  Heat  in  Terms  of  the  Paris  Hydrogen  Thermometer.  By 
W.  S.  Day  {Phil.  Mag.,  1897,  [v],  44,  169— 172).— The  thermometers 
used  by  Rowland  were  compared  with  three  thermometers  which  had 
themselves  been  carefully  compared  with  the  hydrogen  scale  of  the 
International  Bureau  of  Weights  and  Measures.  As,  in  the  com- 
parison, the  thermometers  were  placed  horizontally,  whereas  they  were 
used  vertically  by  Rowland,  corrections  for  compressibility  had  to  be 
applied.  The  values  for  the  mechanical  equivalent  thus  obtained  are 
given  below. 


Temperature. 

Old  value. 

Corrected  value. 

Electrical  method. 

6° 
15° 
25° 
35° 

0-4209x10* 
0-4189x10* 
0-4173x10* 
0-4173x10* 

0-4204x10* 
0-4189x10* 
0-4177x10* 
0-4174x10* 

0-4199x10* 
0-4187x10* 

The  corrected  values  still  differ  considerably  from  those  obtained 
electrically;  this  the  author  considers  to  be  due  to  errors  in  the 
electrical  standards.  L.  M.  J. 

Boiling-point  Apparatus  for  use  with  Solvents  of  Low  and 
High  Boiling-point.  By  Harry  Clary  Jones  [Amer.  Chem.  J.,  1897, 
19,  581 — 597). — The  apparatus  consists  of  a  boiling- vessel,  A,  of 
much  the  usual  form,  18  cm.  long  by  4  cm.  in  diameter,  closed  at  the 
bottom,  and  cylindrical  in  shape,  but  narrowing  to  about  2|  cm.  at  the 
neck,  which  is  ground  to  receive  a  glass  stopper ;  just  below  the 
shoulder  there  is  a  side  tube,  a,  2 — 2  J  cm.  in  diameter  ;  to  this  the  con- 
denser, c,  which  is  about  40  cm.  long,  is  attached  by  means  of  a  cork. 
Up  to  this  side  tube,  the  vessel  is  surrounded  by  a  close-fitting  mantle, 
m,  12  cm.  high  by  1 J  cm.  thick  ;  this  consists  of  an  inner  layer  of  thin 
asbestos-cardboard  secured  with  copper  wire,  round  which  thick  asbestos 
paper  is  wrapped  until  the  desired  thickness  is  attained.  The  apparatus 
stands  on  an  asbestos  ring,  R,  supported  on  a  tripod,  S  ;  this  ring  is 
about  9  cm.  in  external  diameter,  and  has  in  the  centre  a  circular  hole, 
about  31  cm.  in  diameter,  over  which  a  piece  of  fine  copper  gauze  is 
placed  ;  the  glass  bottom  of  the  boiling  vessel  rests  on  this  gauze,  and 
is  heated  by  a  Bunsen  burner  underneath.  The  bottom  of  the  vessel 
is  filled  with  glass  beads ;  down  into  these,  to  the  depth  of  J — 1  cm., 
is  pushed  a  platinum  cylinder,  P,  8  cm.  high  by  2 J  cm.  wide  ;  this  can 
be  made  simply  by  rolling  up  a  piece  of  platinum  foil  and  fastening 
it,  but  it  is  better  that  the  edges  should  be  welded.  Inside  the  cylinder, 
and  on  the  top  of  the  glass  beads,  are  placed  some  pieces  of  platinum 
foil  about  f  cm.  square  and  with  the  corners  bent  alternately  up  and 
down.  In  the  actual  experiment,  the  bulb  of  the  thermometer  is 
situated  within  the  cylinder,  and  so  has  platinum  all  round  it,  and 
below ;  this  prevents  radiation.  Further,  the  apparatus  is  never 
filled  to  such  a  level  that  the  liquid  in  it  can  boil  over  the  top  of  the 
platinum  cylinder ;  the  cooled  solvent  flowing  back  from  the  condenser 
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cannot  thus  come  into  direct  contact  with  the  thermometer,  but  has 
first  to  pass  down  and  up  through  the  beads,  by  which  process  it  is 
heated  to  the  proper  boiling  point  of  the  solution.  These  are  the  two 
distinctive  points  of  the  apparatus,  and  to  them  is  attributed  the  fact 
that  it  gives  more  concordant  results  than 
other  forms. 

In  making  an  experiment,  the  stopper  is 
placed  in  the  neck  of  the  vessel,  the  side  tube 
is  closed  with  a  cork,  and  the  whole  is  weighed. 
A  suitable  quantity  of  solvent  is  then  intro- 
duced, and  the  whole  re  weighed.  The  stoppers 
are  then  removed,  the  condenser  is  inserted 
into  the  side  tube,  and  the  Beckmann  ther- 
mometer, by  means  of  a  cork,  into  the  neck 
of  the  vessel,  and  the  boiling  point  of  the 
solvent  is  determined  in  the  usual  way.  Some 
of  the  substance  to  be  experimented  with, 
in  the  form  of  pellets,  is  shaken  from  a  tared 
tube  into  the  apparatus,  either  through  the 
condenser,  or  through  the  neck  if  the  solvent 
is  but  little  volatile ;  and  the  boiling  point  is 
again  determined.  Great  care  must  be  taken 
that  the  liquid  boils  quietly  but  very  ac- 
tively ;  boiling  of  an  explosive  character  must 
be  avoided.  A  small  hand  lens  should  be 
used  in  reading  the  thermometer  and  the 
latter  should  be  tapped  once  or  twice  with 
a  pencil  just  before  the  temperature  is  read. 
The  time  that  elapses  before  the  thermometer 
becomes  stationary  is  much  greater  in  the 
case  of  the  pure  solvent  than  in  that  of  the 
solution. 

In  the  results  quoted  below,  each  pair  of 
numbers  represents  a  series  of  determinations 
of  the  molecular  weight,  the  numbers  quoted 
being  the  lowest  and  highest  values  obtained.  The  names  of  the 
solvents  are  printed  in  italics,  those  of  the  dissolved  substances  in 
ordinary  type  ;  the  true  molecular  weights  are  printed  in  brackets. — 
Ether;  naphthalene  (128):  126-9— 128-8,  126-5— 126-9.  Alcohol; 
NHPh-P(NPh),(305):  298— 306.  Be7izene;  naphthalene:  133-0— 135-4, 
133-7— 137-4,  133-0- 134-0,  135-1- 136-4.  Anisoil  ;  acetanilide 
(135):  173-0—176-7,  170-4—179-4;  anthracene  (178):  201-0- 205-1 
1987— 207-9.       Aniline;     triphenylmethane    (244):     238-6— 247-4, 


237-0—242-6;  diphenylamine  (169)  :  167-1—174-1. 


C.  F.  B. 


Thermochemistry  of  Copper  Compounds.  By  Paul  Sabatier 
{Comj)t.  rend.,  1897,  125,  301  —305). — Anhydrous  cupric  oxide  readily 
soluble  in  acids  is  obtained  by  heating  at  440°,  for  7  or  8  hours,  the 
brown  hydroxide  obtained  by  precipitation  at  100°.  The  difference 
between  the  heat  of  dissolution  in  acids  of  this  oxide  and  that  obtained 
by  strongly  heating  is  +2-0  Cal. 


Brown 

Blue 

16-4  Cal. 

15-9  Cal. 

16-6    „ 

16-1    „ 

16-3    „ 

15-8   „ 

19-4    „ 

18-9    „ 
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The  heat  of  neutralisation  of  the  oxide,  corrected  for  the  thermal  dis- 
turbance resulting  from  the  action  of  dilute  acids  on  solutions  of  cupric 
salts  are, 

Hydroxide 

Dried  Oxide 

Nitric  acid 16'2  Cal. 

Hydrochloric  acid  .. .  16*4  „ 
Hydrobromic  acid  . . .  16*1  „ 
Sulphuric  acid    1 9  "2    ,, 

These  results  show  that  CuO  dried  +  JHgO,  solid  =  JCu^HgOg  develops 
-0-5  Cal.,  and  CuO,  dried -i-H^O,  solid  =  Cu(0H)2  develops -M  Cal. 

The  heat  of  dissolution  of  the  nitrate,  CU2NO3  + GHgO,  was  found  to 
be  -  10-5  Cal.  at  about  15°,and  since  that  of  the  hydrate  CU2NO3  +  3H<,0 
is -2-5  Cal.  (Thomsen)  it  follows  that  Cu(N03)2,3H20  +  3H20  solid  = 
Cu(N03)2,6H20  develops +  3-9  Cal.  (1-3  x  3) 

The  hexahydrate  loses  half  its  water  by  efflorescence,  and  this  agrees 
with  the  author's  previous  observation  that  many  chlorides  lose  by 
efflorescence  any  water  of  hydration  the  heat  of  combination  with  which 
is  lower  than  2-0  Cal. 

The  following  numbers  were  obtained  for  the  heat  of  dissolution  of 
the  basic  salts  in  the  corresponding  dilute  acids;  basic  nitrate  +  34*0  Cal., 
basic  sulphate +  48-0  Cal.,  basic  bromide +  32-4  Cal.,  and  the  following 
results  can  be  deduced. 

Cu(N03)2  +  3CuO  dried  =  Cu(N03)2,3CuO  develops +  14-6  Cal. 

Cu(N03)„ 3H,0,  solid  +  3CuO  dried  =  Cu(N03).„  3Cu(0H).,  develops  +  12-1  Cal. 

CuSO^  dfss.  +*^3Cu(OH)2  =  CuSO^,3CuO,4H,6, "develops +  5-9  Cal. 

CuSO^,H,0  cryst.  +  3Cu(OH).,  =  CuS04,3CuO,4H20,  develops-!- 15-2  Cal. 

CuBr2  diss.  +  3Cu(OH),  =  CuBr2,3Cu{OH),,  develops -f  14-2  Cal. 

CuBrg,  solid +  3Cu(OH)2  =  CuBr2,3Cu(OH)2,  develops -i- 22-2  Cal. 

The  heat  of  dissolution  of  anhydrous  cupric  bromide  is  +  7*9  Cal.  at 
12°  and  +8-8  Cal.  at  24°. 

It  will  be  observed  that,  except  in  the  case  of  the  sulphate,  the  heat 
of  formation  of  the  basic  salts  is  considerable.  The  smaller  development 
of  heat  in  the  case  of  the  sulphate  agrees  with  the  known  fact  that 
basic  sulphates  containing  lower  proportions  of  oxide  can  be  prepared. 

C.  H.  B. 

Thermochemistry  of  Mercury  Salts.  By  Raoul  Varet  {Ann. 
Chim.  Plnjs.,  1896,  [vii],  8,  79— 141).— In  the  first  chapter  of  this 
memoir,  dealing  with  compounds  of  mercury  with  the  elements,  the 
heats  of  formation  of  mercurous  and  mercuric  chlorides,  bromides, 
iodides,  and  oxides  are  given  (Abstr.,  1895,  ii,  305,  380,  381).  The 
following  heat  of  formation  of  mercuric  sulphide  is  recorded  : — Hg  liq.  -f 
S  sol.  =  HgS  ppt.  develops-}- 10-6  Cal.  Numbers  representing  the 
thermal  disturbances  accompanying  the  isomeric  change  of  mercuric 
sulphide  are  also  given  (Abstr.,  1895,  ii,  435).  The  second  chapter  deals 
with  the  thermochemistry  of  mercuric  sulphate,  basic  mercuric  sulphate 
(Abstr.,  1895,  ii,  103),  and  mercurous  sulphate  (Abstr.,  1895,  ii,  380). 
For  mercurous  sulphate^  the  following  additional  numbers  are  given. 
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Hg^O  sol.  +  SO3  sol.  =  Hg^SO^  sol.  develops  +  49  Cal. 

Hg,0  sol.  +  H,SO^  diss.  =  Hg2S04  sol.  +  H2O  liq.  develops  +  11-8  Cal. 

HggO  sol.  +  H2SO4 liq.  anhyd.  =  Hg2S04  sol.  +  HgO  liq.  dev.  +  28-8  Cal. 

The  third  chapter  deals  with  the  nitrates  of  merciirj,  the  heats  of 
formation  and  of  dissolution  of  mercuric  nitrate  and  basic  mercuric 
nitrate  being  given  (Abstr.,  1895,  ii,  154),  as  also  those  of  mercurous 
nitrate  (Abstr.,  1895,  ii,  380).  For  the  latter  salt,  the  following 
additional  numbers  are  recorded. 

HggOsol.  +  3HNO3  diss.  =  Hg,(N03)2  ^^^s.  +  HNO3  ^iss-  +  H2O  liq.  dev.  +  6'23  Cal. 
Hg20sol.  +  2HN03diss.  =  Hg2(]^03)2,2H20  sol.  develops  +  18-63  Cal. 

The  fourth  chapter  contains  an  account  of  the  preparation,  properties, 
and  thermochemistry  of  mercuric  picrate  (Abstr.,  1895,  i,  131)  and  of 
mercurous  acetate  (Abstr.,  1895,  ii,  381).  The  following  additional 
observations  are  recorded. 

Hg20sol.  +  2C2H4O2  diss.  =  Hg2fC2H302)2Sol.  +  H20]iq.dev.  +  14-73  Cal. 
Hg20sol.+2C2H402  sol.=Hg2(C,H302)2Sol.  +  H201iq.  „  +ll-93Cal. 
Hgliq.+Hg(C2H302)2Sol.=Hg,(C2H302).,  sol.  „    +   5-20Cal. 

A.  C.  C. 

Isotherraals  of  Isopentane.  By  J.  Rose-Innes  (P/a7.  Mag.^  1897,  l 
[v],  44,  76— 82).— The  experiments  of  Young  {Proc.  Phys.  Soc,  1894,  " 
602)  give  a  complete  series  of  isothermals  for  isopeutane,  and  the 
author  endeavoured  to  find  a  suitable  equation  to  represent  these  curves. 
Making  use  of  Ramsay  and  Young's  relation  ihsit2}  =  bT—a  at  constant 
volume,  it  is  evident  that  pv  =  ET  only  at  temperature  T=a{h-  RIv). 
This  temperature  is,  however,  seen  from  Young's  results  to  be  practi- 
cally constant  for  a  very  large  range  of  volumes,  namely,  from  8  to  350. 
Confining  the  investigation  to  volumes  above  3 '4,  the  author  finds 
the  values  a  =  l-^v{v  +  k)  and  h  =  RJv  x  {l-\-e-r-{v  +  k- g/v^)  }  give  satis- 
factory results  where  I,  k,  e,  and  g  are  constants  whose  values  are  given. 
From  the  equation  thus  obtained,  by  determining  the  value  of  v  where 
dpjdv  and  d^p/dv'^  vanish,  the  critical  volume  is  obtained,  and  hence  the 
critical  temperature  and  pressure.  The  numbers  calculated  in  this  way 
are  critical  vol.  =  4'5,  critical  temp.  =  191  7°,  critical  pressure  =  26250  ; 
these  agree  satisfactorily  with  the  experimental  results  obtained  by 
Young.  L.  M.  J. 

Melting  Points  of  Organic  Substances.  By  Antoine  P.  N. 
Feanchimont  (Rec.  Trav.  Chim.,  1897,  16,  126— 161).— From  a  careful 
and  detailed  study  of  the  relations  existing  between  the  composition 
of  substances  and  their  melting  points,  the  author  deduces  certain 
rules,  to  which,  however,  there  are  many  exceptions,  but  doubtless  a 
number  of  these  will  disappear  on  closer  investigation. 

In  general,  the  melting  point  of  an  organic  compound  increases  (a) 
when  two  atoms  of  hydrogen  connected  to  the  same  carbon  atom  are 
replaced  by  an  atom  of  oxygen ;  (6)  when  an  atom  of  hydrogen  is  re- 
placed by  the  groups  OH  or  NHg;  (c)  when  3  atoms  of  hydrogen 
connected  to  the  same  carbon  atom  are  replaced  by  a  nitrogen  atom ; 
and  decreases  when  an  atom  of  hydrogen  connected  to  an  oxygen  or 
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carbon  atom,  or  a  hydrogen  atom  of  an  NHg  group,  is  replaced  by  the 
group  CHg.  In  the  case  of  hydrogen,  connected  to  a  carbon  atom,  or 
in  an  NH2  group,  this  is  only  strictly  true  of  the  first  atom  replaced ; 
for  although  carbamide  melts  at  132°  and  methylcarbamide  at  102°, 
the  dimethyl  derivative  melts  at  180°. 

By  introducing  a  CH3  group  into  a  compound,  the  symmetry  of  the 
latter  is  more  or  less  altered,  and  this  fact  has  a  great  influence  on  the 
melting  point.  For  example,  in  malonic  acid,  the  symmetry  is  modified 
by  the  introduction  of  one  CH3  group,  and  is  re-established  by  a  second, 
as  is  seen  from  the  following. 

H        COOH  CH„        COOH  CH,        COOH 

c  c  c 

H        COOH  (134°)         H       COOH  (130°)     CH3       COOH  (180°). 

The  effect  on  the  melting  point  is  a  lowering  in  the  first  place  but 
an  increase  in  the  second,  and  this  effect  is  more  marked  when  an 
ethyl  or  higher  alkyl  group  is  substituted  for  hydrogen  ;  ethylmalonic 
acid  melts  at  111*5°  and  the  diethyl  derivative  at  125°.  It  is  evident, 
therefore,  that  by  the  partial  re-establishment  of  the  symmetry  of  a 
compound,  its  melting  point  is  increased. 

In  1872,  the  author,  in  conjunction  with  Zincke,  pointed  out  that 
nonylic  acid  melts  at  a  lower  temperature  than  octoic  acid,  so  that  in 
a  homologous  series  the  melting  point  is  not  always  augmented  with 
increase  in  carbon ;  and  the  possibility  was  suggested  that  acids  con- 
taining an  even  number  of  carbon  atoms  have  a  relatively  higher  melt- 
ing point  than  those  with  an  uneven  number.  A  similar  fact  is 
noticeable  in  the  case  of  the  normal  aliphatic  hydrocarbons,  where  in 
passing  from  a  hydrocarbon  with  an  even  number  of  carbon  atoms  to 
the  next  higher  homologue  with  an  uneven  number,  the  melting  point 
does  increase,  but  to  a  much  less  degree  than  in  passing  from  a  hydro- 
carbon with  an  uneven  number  of  carbon  atoms  to  the  next  higher 
member  with  an  even  number.  It  is  not  certain  if  this  phenomenon 
is  general  among  normal  aliphatic  compounds,  although  it  would  appear 
probable,  as  it  is  not  limited  to  the  above  examples.  Symmetry  here 
again  plays  an  important  part,  for  in  compounds  with  an  even 
number  of  carbon  atoms  (and  higher  melting  point),  the  symmetry  is 
more  perfect  than  in  those  with  an  uneven  number  of  carbon  atoms,  if 
a  molecule  is  considered  as  consisting  of  two  equal  parts  which  have 
a  symmetry  with  regard  to  a  plane  dividing  the  molecule  in  half. 

Concerning  the  effect  produced  on  the  melting  point  of  a  substance 
when  a  CHg  group  replaces  two  hydrogen  atoms  attached  to  the  same 
carbon  atom  or  CH  replaces  three  hydrogens,  facts  which  throw  any 
light  on  the  subject  are  almost  totally  wanting.  In  unsaturated  hydro- 
carbons derived  from  saturated  ones  by  replacement  of  two  hydrogens 
of  a  CH3  group  by  CHg,  it  is  noticed  that  the  melting  point  decreases, 
and  where  the  unsaturated  is  derived  from  the  saturated  hydrocarbon 
by  the  replacement  of  three  hydrogens  of  a  CH3  group  by  CH,  the 
melting  point  increases. 

The  substitution  of  one  hydrogen  atom  by  chlorine,  bromine,  or 
iodine  lowers  the  melting  point,  those  cases  in  which  an  elevation  has 
been  observed  being  exceptional,  and,  probably,  symmetry  again  plays 
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an  important  part.  More  than  one  halogen  atom  increases  the  melting 
point,  and  if  the  entering  atoms  are  attached  to  different  carbon  atoms 
the  relative  distance  has  an  effect. 

The  entrance  of  such  groups  as  NO,  NOH,  or  NO2  into  a  compound 
usually  produces  an  increase  in  the  melting  point.  A.  \V.  C. 

Condensation  and  Critical  Phenomena  of  some  Substances 
and  Mixtures.  By  J.  P.  Kuenen  {Phil.  Mag.,  1897,  [v],  44, 
174 — 199). — A  continuation  of  the  author's  previous  paper  on  the 
critical  phenomena  of  ethane  and  nitrous  oxide  (Abstr.,  1896,  ii,  10). 
The  critical  values  obtained  for  the  ethane  (32'05°  and  48*8  atms.) 
differ  from  those  previously  obtained  by  other  observers,  and  the 
author  therefore  investigated  the  purity  of  ethane  produced  by  various 
methods.  He  considers  it  impossible  to  obtain  pure  ethane  by  the 
reduction  of  ethylic  iodide,  and  finds  that  the  purest  gas  is  ob- 
tained by  the  electrolysis  of  sodium  acetate,  using  Murray's  method 
(Trans.,  1892,  10). 

According  to  Dewar  (Abstr.,  1880,  843),  the  critical  temperature  of 
a  mixture  of  equal  parts  of  carbonic  anhydride  and  acetylene  is  higher 
than  that  of  either  of  the  constituents,  but  this  result  is  found  to  be 
incorrect,  and  was  due  to  an  impurity  in  the  acetylene.  The  author 
finds  the  critical  temperature  and  pressure  of  carefully  purified  acety- 
lene to  be  35-25°  and  61*02  atmospheres  respectively,  and  for  the 
mixture  the  critical  temperature  lies  between  those  of  the  constituents. 
In  the  case  of  mixtures  of  ethane  and  acetylene,  the  critical  tempera- 
ture attains  a  minimum  value  for  the  mixture  containing  0"53  ethane 
with  0-47  acetylene,  which  is  also  very  nearly  the  mixture  possessing 
a  maximum  vapour  pressure.  Ketrograde  condensation  of  the  first 
kind  was  also  well  observed  in  these  mixtures.  In  the  case  of  ethane 
and  carbonic  anhydride,  the  minimum  critical  temperature  occurs  for 
0*45  ethane,  and  maximum  vapour  pressure  for  0*30  ethane.  The 
author  applies  van  der  Waals'  equation  to  the  case  of  mixtures,  and, 
regarding  the  constant  a^  to  be  given  by  the  expression  %  =  ^^(l  -  a;)^  + 
2a^.^x{l  -a;)  +  a2^^j  with  a  similar  expression  for  hx,  deduces  the  values 
aj2  a^d  ^12  from  the  critical  values  of  one  mixture,  and  from  these,  the 
critical  values  of  other  mixtures,  supposed  to  remain  undivided,  are 
calculated.  L.  M.  J. 

A  New  Form  of  Pyknometer.  By  J.  0.  Boot  {J.  Amer.  Chem. 
Soc,  1897,  19,  61 — 62). — A  great  inconvenience  in  using  the  ordinary 
form  of  specific  gravity  bottle  is  that,  on  drying  the  outside  or  during 
the  weighing,  a  portion  of  the  liquid  is  liable  to  run  out,  particularly 
if  the  temperature  of  the  room  is  higher  than  that  of  the  liquid.  The 
author  now  uses  a  double-walled  pyknometer,  in  which  the  space 
between  the  two  walls  is  carefully  exhausted.  This  apparatus  can  be 
carefully  dried  and  weighed  without  any  liquid  escaping  through  the 
capillary  tube.  L.  de  K. 

Contraction  of  some  Organic  Compounds  on  Solidification. 
By  Adolf  Heydweiller  {Anri.  Fhys.  Chem.,  1897,  [ii],  61,  527— 540). 
— The  contraction  taking  place  on  the  solidification  of  benzene,  phenol, 
menthol,  thymol,  stearic  acid,  and  naphthalene  was  directly  measured 
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in  a  dilatometer.  The  differences  in  the  specific  volumes  of  the  liquid 
and  solid  Vf—  Vs  =  Av  were  as  follows : — For  benzene  at  5"35°,  between 
0-1219  and  0-1304  ;  for  phenol  at  40'80°,  between  0'0461  and  00540  ; 
for  menthol  at  4137°,  between  0-0485  and  00653;  for  thymol  at 
49-41°,  between  0-0572  and  0-0709  ;  for  stearic  acid  0-1387  at  67-78°; 
and  for  naphthalene  at  79-86°,  between  0-1241  and  0-1454.      H.  C. 

Volume  of  Vapour  produced  from  One  Cubic  Centimetre  of 
a  Liquid  at  the  Boiling  Point.  By  J.  A.  Geoshans  {Ann.  Vhys. 
CJiem.,  1897,  [ii],  61,  780— 789).— The  volume  of  vapour  produced 
from  1  c.c.  of  a  liquid  at  the  boiling  point  Tin  absolute  temperature 
is  given  by  81*78  x  TjMV,  where  i/ris  the  molecular  volume  of  the 
liquid.  For  compounds  of  similar  composition,  this  quantity  is  practi- 
cally constant,  but  varies  in  the  case  of  compounds  belonging  to  the 
same  homologous  series.  These  variations  are,  however,  accounted 
for  by  the  author  on  the  basis  of  his  previously  published  work  on 
homologous  compounds.  H.  C. 

Reciprocal  Diffusion  of  Electrolytes  in  Dilute  Aqueous  Solu- 
tions. By  U.  Behn  {Ann.  Phys.  Chem.,  1897,  [ii],  62,  54—67).— 
The  author  determines  the  relative  amounts  of  the  ions  which  diffuse 
across  the  boundary  between  two  dilute  solutions  of  one  or  more 
binary  electrolytes.  As  cases  of  electrolytes  in  solutions  of  equal 
concentration,  the  two  combinations  of  HCl — LiCl  and  HNO3 — AgNOg 
were  selected.  These  were  taken  in  decinormal  solutions.  Diffusion 
under  the  influence  of  a  fall  in  concentration  was  studied  more  es- 
pecially with  solutions  of  silver  nitrate  containing  free  nitric  acid. 
The  theories  of  hydro-diffusion  developed  by  Nernst  and  Planck  were 
applied  to  the  results,  but  no  satisfactory  agreement  obtained,  a  fact 
which  the  author  ascribes  to  the  impossibility  of  sufficiently  preventing 
the  formation  of  currents  in  the  solutions.  H.  C. 

Diffusion  CoeflBcients  of  Sodium  Chloride  Solutions  of 
various  Concentrations.  By  L.  Marini  {Rend.  Accad.  Line,  1895, 
ii,  135 — 139). — Using  a  spectrometric  method  somewhat  similar  to  that 
proposed  by  Wiener  {Ann.  Phys.  Chem.,  1893,  [ii],  vol.  49),  the  author 
has  determined  the  diffusion  coefficient  of  sodium  chloride  in  2N,  N,  N/2, 
and  N/5  aqueous  solutions  as  M09,  1-078,  1-065,  and  1-069  at  18° 
respectively.  W.  J.  P. 

The  Ionising  Power  of  Solvents.  By  W.  C.  Dampier  Whetham 
{Phil.  Mag.,  1897,  [v],  44,  1—9). — The  ionising  power  of  a  solvent 
was  shown  by  Nernst  to  be  intimately  connected  with  its  dielectric 
constant  (Abstr.,  1894,  ii,  266).  Of  all  liquids  hitherto  examined, 
water  possesses  the  highest  dielectric  constant  and  the  greatest  ionising 
power,  but  the  author  hoped  that,  by  examining  solutions  of  water  in 
other  liquids,  indication  of  its  dissociation  might  be  obtained.  Deter- 
minations were  made  of  the  resistances  of  various  solutions  of  water 
in  formic,  acetic,  and  trichloracetic  acids,  and  it  is  noticeable  that,  of 
these  solvents,  formic  acid  alone  possesses  a  dielectric  constant  ap- 
proaching that  of  watar  (Z=62;  Zh20  =  75'5°,  Thwing).  Curves 
of  conductivity  against  percentage  of  water  are  given,  which  show  that, 
in  the  acetic  and  trichloracetic   acid    solutions,    the    forms    of    the 


546 


ABSTRACTS  OF  CHEMICAL   PAPERS. 


ascending  and  descending  portions  are  totally  different ;  the  former, 
that  is  the  curve  for  the  solution  of  water  in  acid,  cutting  the  con- 
ductivity axis  at  right  angles  and  ascending  rapidly  when  the  con- 
centration reaches  10  to  20  per  cent.  With  formic  acid,  on  the  other 
hand,  the  ascending  portion  is  a  straight  line  to  60  per  cent,  of  water, 
and  although  it  does  not  resemble  the  descending  part,  it  shows  that 
even  dilute  solutions  of  water  in  formic  acid  have  considerable  con- 
ductivity. The  author  considers  that  these  solutions  are  essentially 
different  from  normal  electrolytic  solutions,  and  hence  that  the  water 
is  not  dissociated,  a  view  confirmed  by  cryoscopic  observations.  The 
conductivity  of  the  formic  acid  solutions,  however,  renders  it  probable, 
in  the  author's  opinion,  that,  in  a  solvent  of  higher  dielectric  constant, 
the  water  itself  would  be  dissociated.  L.  M.  J. 

Affinity  Constants  and  Heat  of  Dissociation  of  some  Nitrogen 
Acids.  By  E.  Baur  {Zeit.  physikal  Chem.,  1897,  23,  409—416).— 
Jahn  found  that  the  affinity  constant  of  the  first  five  fatty  acids 
increases  by  about  5  per  cent,  between  10°  and  40°,  whilst  Euler's 
results  show  that  that  of  the  aromatic  carboxy-acids  increases  by  about 
10  per  cent,  between  0°  and  50°.  As,  however,  some  nitrogen  com- 
pounds appear  to  have  a  greater  variability,  the  author  determined 
the  constant  for  nitrocarbamide,  NH2'CO*NH'N02,  nitrourethane, 
EtO'CO'NH'NOg,  amidotetrazole,  CI^f^II'NHg,  benzenesulphonitr- 
amine,  CgHg'SOg'NH'NOg,  and  their  sodium  salts.  The  conductivity 
was  measured  at  0°,  10°,  20°,  30°,  40°  and  50°  at  various  dilutions,  and 
the  affinity  constant  for  each  temperature  calculated  by  Ostwald's 
formula.  The  benzene  sulphonitramine,  however,  was  so  strongly 
dissociated  at  0°,  that  no  further  determinations  were  taken.  In 
each  case  investigated,  the  temperature  coefficient  was  very  great,  the 
constant  increasing  to  the  extent  of  85  per  cent,  for  20°  in  the  case  of 
nitrocarbamide  and  by  100  per  cent,  and  200  per  cent,  respectively 
for  40°  in  the  cases  of  nitrourethane  and  amidotetrazole.  If  this  high 
temperature  coefficient  should  prove  to  be  characteristic  of  compounds  in 
which  the  acidic  hydrogen  is  united  to  nitrogen,  it  might  prove  of 
service  in  the  determination  of  constitution.  The  heat  of  dissociation 
of  the  compounds  was  also  determined  by  Nernst's  equation  with  the 
following  results. 


Nitrocarbamide. 

Nitrourethane. 

Amidotetrazole. 

5° 
25° 

5477  cal. 
3640   „ 

3665  cal. 
2943   „ 

4724  cal. 
4593   „ 

L.  M.  J. 

Relation  between  the  Polymerisation  of  Liquids  and  their 
Power  of  Dissociating  Electrolytes.  By  Paul  Dutoit  and  Emily 
A.  Aston  {Compt.  rend.,  1897,  125,  240— 243).— AH  the  solvents 
which  yield  solutions  having  a  high  electrical  conductivity  contain  the 
hydroxyl  group,  but  these  are  also  the  compounds  which,  according  to 
the  results  obtained  by  Bamsay  and  Shields,  and  other  evidence,  are 
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polymerised  in  the  liquid  state.  The  authors  have  determined  the 
electrical  conductivity  of  solutions  of  several  metallic  salts  and 
organic  acids  »in  propionitrile,  acetone,  methyl  ethyl  ketone,  methyl 
propyl  ketone,  and  nitroethane,  which  are  not  hydroxyl  derivatives, 
but  yet  are  shown  by  evidence  of  various  kinds  to  be  polymerised  in 
the  liquid  state.  In  all  cases,  the  conductivites  are  high,  and  these 
results,  when  compared  with  the  low  conductivities  observed  by 
Kablukoff  in  solutions  of  electrolytes  in  non-polymerised  solvents, 
seem  to  show  clearly  that  there  is  a  general  relation  between  the 
dissociating  power  of  a  solvent  and  its  polymerised  or  non-polymerised 
condition,  as  the  case  may  be.  C.  H.  B. 

Decomposition  of  Silver  Salts  by  Pressure.  By  J.  E.  Myers 
and  Ferdinand  Braun  {Phil.  Mag.,  1897,  [v],  44,  172— 173).— It  has 
been  shown  by  Carey  Lea  that  silver  salts  may  be  decomposed  by 
pressure  (Abstr.,  1894,  ii,  85),  and  the  authors  determined  the  electro- 
motive force  developed  when  this  decomposition  is  effected  between 
silver  and  platinum  electrodes.  The  pressure  employed  was  about 
3000 — 5000  atmospheres,  and  the  E.M.F.  was  found  to  attain  a 
maximum  value  varying  with  the  salt,  and  being  approximately : 
silver  bromide,  0*07;  silver  chloride,  0'03  ;  and  silver  iodide,  0*04; 
the  values  being  given  in  terms  of  the  E.M.F.  of  a  Daniell's  cell. 
Silver  nitrate  and  potassium  bromide  were  not  affected  singly,  but 
together  gave  an  E.M.F.  of  about  0'08.  The  resistance  also  in- 
creased considerably  during  the  compression.  L.  M.  J. 

Decomposition  of  Triglycerides  by  Bases  and  Dilute  Acids. 
By  Adolf  C.  Geitel  {J.  p\  Chem.,  1897,  [ii],  b^,  429— 456).— By  the 
application  of  the  law  of  mass  action  to  the  decomposition  of  tri- 
glycerides by  bases  and  acids,  the  author  arrives  at  the  conclusion 
that  the  decomposition,  and  therefore  the  formation,  of  these  com- 
pounds takes  place  in  stages,  the  reactions  being  all  bimolecular  in  the 
sense  of  the  equations, 

C3H5(OH)3  +  HAc  =  C3H5(OH)2  Ac  +  H^O, 
C3H.(OH)2  Ac  +  HAc  =  0^n,^{0^)A.c^  +  HgO, 
C3H5(OH)  Ac^  +  HAc  =  C3H5AC3  +  B.jd. 

In  order  to  apply  the  law  of  mass  action  ^to  each  of  the  separate 
reactions  in  the  mixture,  a  full  mathematical  consideration  of  the 
case  is  entered  on,  this  necessarily  taking  a  somewhat  complex  form. 

H.  C. 

Inversion  of  Sugar  by  Salts.  By  John  H.  Long  {J.  Amer.  Chem. 
Soc,  1896,  18,  693— 717).— This  is  a  continuation  of  the  work 
previously  described  (Abstr.,  1896,  ii,  414).  A  20  per  cent,  solution 
of  sugar  was  mixed  with  varying  quantities  of  each  salt  and  heated 
at  85°,  the  progress  of  the  inversion  being  polarimetrically  determined 
at  intervals.  The  results  show  that,  with  most  of  the  salts,  the 
inversion  coefficient  varies  with  the  time.  In  the  case  of  alum,  it  is 
constant  throughout ;  with  ferrous  sulphate,  ferrous  ammonium  sul- 
phate, zinc  sulphate,  and  cadmium  chloride,  it  increases  slowly ;  with 
manganous  sulphate,  manganous  chloride,  and  lead  nitrate  it  increases 
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rapidly;  whilst  with  ferrous  chloride,  ferrous  bromide,  and  ferrous 
iodide,  it  decreases  rapidly.  This  irregular  behaviour  probably  bears 
some  relation  to  the  stability  of  the  salts  in  aqueous  or  weak  sac- 
charine solutions.  The  solutions  of  the  last  three  salts  become 
turbid  at  first  but  clear  afterwards,  whilst  in  the  solutions  of  ferrous 
sulphate  and  ferrous  ammonium  sulphate  the  turbidity  is  persistent. 
Manganous  sulphate  is  also  slightly  decomposed  and  the  decomposition 
increases  with  time  and  temperature.  The  solutions  with  manganous 
chloride,  cadmium  chloride,  and  lead  nitrate  remain  clear,  but  the  first 
soon  loses  its  pink  colour  and  this  is  not  restored  on  cooling.  Here 
obviously  some  change  in  the  form  of  combination  of  the  manganese 
has  taken  place  and  probably  in  most  cases  formation  of  compounds  of 
the  base  with  the  sugar  interferes  with  the  regularity  of  the  rate  of 
inversion.  E.  W.  W. 

Washing  Bottle  for  Gases.  By  Sebastiano  Famulari  {Gazzetta, 
1897,  27,  ii,  58 — 59). — This  is  a  description  of  a  simple  washing 
bottle  for  gases  in  which  the  author  states  that  the  gas  is  caused 
to  pass  twice  through  the  same  washing  liquor. 

W.  J.  P. 
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The  Coniinenceinent  of  the  Combination  of  Hydrogen  with 
Oxygen.  By  Marcellin  P.  E.  Berthelot  (Compt.  rend.,  1897,  125, 
271 — 275). — The  author  has  made  experiments  with  a  view  of  ascer- 
taining the  exact  nature  of  the  influence  exerted  on  the  combination 
of  oxygen  and  hydrogen  by  the  walls  of  the  vessel  in  which  the  gaseous 
mixture  is  contained.  In  all  cases,  the  hydrogen  and  oxygen  were 
mixed  in  the  proportion  of  2  volumes  of  the  former  and  1  volume 
of  the  latter.  In  contact  with  dry  barium  oxide,  there  is  no  combina- 
tion at  the  ordinary  temperature,  nor  at  100°  or  182°;  but  at  250°, 
77  per  cent,  of  the  gaseous  mixture  disappeared  in  5  hours,  and  at 
280°,  the  whole  of  the  gas  disappeared  after  26  hours.  Further  experi- 
ments showed,  however,  that  at  first  the  oxygen  disappears  more  rapidly 
than  the  hydrogen,  part  of  it  combining  with  the  barium  oxide  to 
form  the  peroxide,  which  is  subsequently  reduced  by  the  hydrogen. 
At  280°,  for  example,  all  the  oxygen  disappeared  after  5  hours,  but  16 
per  cent,  of  the  hydrogen  remained  ;  the  latter  was,  however,  gradu- 
ally absorbed.  The  influence  of  the  barium  oxide  is  of  the  same  order 
as  that  exerted  by  platinum. 

Potassium  hydroxide  behaves  similarly,  combination  taking  place 
slowly  at  250°,  and  somewhat  rapidly  at  280 — 300°.  The  glass  is  some- 
what strongly  attacked  and  alkali  manganates  derived  from  the  man- 
ganese in  the  glass  are  formed.  In  this  case,  also,  the  oxygen  at  first 
disappears  more  rapidly  than  the  hydrogen,  owing  to  the  formation  of 
peroxides  and  manganates. 

Direct  experiments  show  that  in  presence  of  a  very  small  quantity 
of  water,  glass  absorbs  relatively  considerable  quantities  of  oxygen, 
but  no  such  absorption  takes  place  with  a  larger  proportion  of  water. 
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The  intermediate  formation  of  alkali  peroxides  no  doubt  plays  an  im- 
portant part  in  the  combination  of  hydrogen  and  oxygen  when  heated 
in  glass  vessels.  C.  H.  B. 

Electrolytic  Formation  of  Persulphuric  Acid.  By  Franz 
RiCHARZ  {£er.,  1897,  30,  1826— 1827).— ^^;rojoos  of  Nernst's  lecture 
(this  vol.,  ii,394),  the  author  recalls  the  fact  that  already  in  1884 — 1888, 
he  had  investigated  and  explained  the  above  reaction.  He  has 
also  shown  (Abstr.,  1896,  ii,  585)  that,  with  dilute  sulphuric  acid,  the 
attainment  of  a  potential  difference  of  1*08  volts,  is  characterised,  not 
only  by  a  sudden  rise  in  the  strength  of  the  current  (as  was  observed 
long  ago  by  Helmholtz),  but  also  by  the  setting-in  at  the  cathode  of 
the  formation  of  hydrogen  peroxide  by  reduction  of  dissolved  neutral 
oxygen.  C.  F.  B. 

Atomic  Weights  of  Nitrogen,  Chlorine,  and  Silver.  By  Anatole 
Leduc  {Comj^t.  rend.,  1897,  125,  299— 301).— Taking  0  =  16  and 
C  =  12'004,  the  author's  determinations  of  the  sp.  gr.  of  gases,  com- 
bined with  the  fact  that  the  molecular  volume  of  nitrogen  is  higher 
than  that  of  carbonic  oxide  {Compt.  rend.,  125,  297),  lead  to  the 
conclusion  that  N=  14-005.  Stas  found  N  =  14-044,  but  if  his  results 
are  corrected  for  the  oxygen  probably  present  in  the  silver  used,  the 
number  becomes  N  =  14-002.  Adopting  the  author's  value  for  N,  the 
ratio  Ag :  NO3  is  1  '7404,  whereas  the  later  experiments  of  Stas  give 
1-7400. 

The  numbers  finally  adopted  by  the  author  are,  0  =  16*00,  N  =  14*005, 
H  =  1-0076,  01  =  35-47,  and  Ag=  107-916.  0.  H.  B. 

The  Different  Varieties  of  Carbon  (Amorphous,  Graphite, 
Diamond).  By  Henri  Moissan  {Ann.  Chim.  Phys.,  1896,  [vii],  8,  289 — 
305,306 — 347  and  466 — 558). — A  full  account  is  given  of  the  methods  of 
production,  modes  of  occurrence,  and  general  properties  of  various  forms  of 
carbon,  the  first  of  the  three  papers  dealing  solely  with  the  element  in 
the  amorphous  state.  Carbon  prepared  by  the  following  methods  was 
studied,  (1)  by  the  incomplete  combustion  of  petroleum ;  (2)  by  the  in- 
complete combustion  of  acetylene  ;  (3)  by  the  decomposition  of  acetylene 
by  detonation  with  mercuric  fulminate  ;  (4)  by  the  action  of  sulphuric 
acid  on  starch ;  (5)  by  the  action  of  ferric  chloride  on  anthracene  at 
180° ;  (6)  by  the  decomposition  of  carbon  tetriodide  at  200° ;  (7)  by  the 
action  of  light  on  carbon  tetriodide ;  (8)  by  the  action  of  a  Smithson 
couple  on  a  solution  of  carbon  protoiodide  in  carbon  bisulphide  ;  (9)  by 
the  action  of  zinc  filings  on  carbon  tetriodide;  (10)  by  the  action  of 
magnesium  on  a  solution  of  the  tetriodide  in  carbon  bisulphide^  and  (11) 
by  the  action  of  boron  at  a  red  heat  on  carbonic  anhydride.  The 
carbon  prepared  by  all  these  methods  was  amorphous  and  always  more 
or  less  impure,  its  complete  purification  being,  if  not  impossible,  at 
least  extremely  difficult,  owing  to  the  great  tenacity  with  which  it 
retains  water,  traces  of  hydrocarbons,  and  small  quantities  of  the 
elements  present  during  its  separation,  such  as  iodine,  lead,  zinc,  &c. 
Methods  (4)  and  (5)  yielded  mixturesof  organic  compounds  rich  in  carbon, 
from  which  it  was  impossible  to  obtain  the  element  even  moderately 
pure  in  the  amorphous  state.     The  density  of  amorphous  carbon,  by 
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whatever  metihod  prepared,  is  always  less  than  2,  being  1*76  in  the  case 
of  the  purest,  non-ignited  lampblack.  When  heated,  amorphous  carbon 
undergoes  polymerisation,  its  ignition  point  in  oxygen  being  raised 
and  its  resistance  to  the  action  of  chromic  acid  mixture  increased. 

The  second  paper  deals  with  graphite,  the  first  chapter  containing 
an  account  of  samples  obtained  from  Ceylon,  Borrowdale,  Ticonderoga, 
Greenville,  Omeansk,  Mugrau,  Scharzbach  and  Karsok  (Abstr.,  1896, 
ii,  165),  from  an  American  pegmatite  (Abstr.,  1896,  ii,  182),  and 
from  Blue  Earth  from  the  Cape  (Abstr.,  1893,  ii,  285).  The  nature 
of  the  carbon  existing  in  meteoric  irons  is  also  discussed  (Abstr.,  1893, 
ii,  288,  475  ;  1896,  ii,  194).  In  the  second  chapter,  the  rates  of  oxida- 
tion, the  ignition  points,  and  the  densities  of  artificially  prepared  samples 
of  graphite  are  given  (Abstr.,  1895,  ii,  219),  and  the  displacement  of 
carbon  in  fused  cast-iron  by  boron  and  silicon  is  described  (Abstr.,  1895, 
ii,  220).  The  properties  of  graphite  separated  from  iron  are  also  given 
(Abstr.,  1895,  ii,  220).  The  third  chapter  deals  with  the  preparation  and 
properties  of  intumescent  graphite  (Abstr.,  1893,  ii,  320;  1895,  ii,  221). 

In  the  first  chapter  of  the  third  paper,  the  author  gives  the  pro- 
perties of  the  diamond  and  the  composition  of  the  ash  left  on  ignition 
(Abstr.,  1893,  ii,  319) ;  the  occurrence  of  diamonds  in  the  Blue  Earth 
from  the  Cape,  in  sand  from  Brazil,  and  in  the  meteorite  of  Canon 
Diablo  is  also  discussed  (Abstr.,  1893,  ii,  285  ;  1897,  ii,  46;  1893,  ii, 
288,  and  1896,  ii,  194).  The  second  chapter  deals  with  the  solubility 
of  carbon  in  various  metals  at  ordinary  pressures  and  the  formation  of 
definite  carbides  (Abstr.,  1893,  ii,  275 ;  1894,  ii,  452  ;  1895,  ii,  272, 
501 ;  1896,  ii,  364,  419,  422,  423,  428,  606,  608,  609,  and  650).  The 
third  chapter  contains  an  account  of  the  effect  of  high  temperatures  on 
the  different  forms  of  carbon  (Abstr,,  1894,  ii,  42),  and  of  the  proper- 
ties of  its  vapour  (Abstr.,  1895,  ii,  164).  In  the  fourth  chapter, 
numerous  experiments  on  the  artificial  production  of  diamonds  are  de- 
tailed (Abstr.,  1893,  ii,  275  ;  1894,  ii,  189;  1895,  ii,  644),  whilst  the 
fifth  is  devoted  to  a  description  of  the  method  adopted  for  the  com- 
bustion of  artificially  prepared  diamonds.  A.  C.  C. 

Electrolytic  Preparation  of  a  New  Class  of  Oxidising  Sub- 
stances. By  Emil  J.  CoNSTAM  and  Arthur  von  Hansen  {Zeit.fur 
Elektrochem,  1896,  3,  137). — It  is  to  be  expected  that  the  alkali  car- 
bonates will,  in  very  concentrated  solutions,  dissociate  into  the  ions 

M  and  MCO3,  and  that  the  latter  will  unite  to  form  percarbonates, 
MgCgOg,  when  liberated  by  electrolysis  at  the  anode.  When  a  satu- 
rated solution  of  potassium  carbonate  is  electrolysed,  the  evolution  of 
oxygen  diminishes  as  the  temperature  falls,  ceasing  almost  completely 
at  -  10°.  At  the  same  time,  the  precipitate  of  potassium  hydrogen 
carbonate,  which  at  first  forms  at  the  anode,  is  replaced  by  a  bluish, 
amorphous  powder  consisting  of  potassium  percarbonate.  In  order  to 
obtain  a  good  result,  the  solution  must  be  saturated  and  the  tempera- 
ture not  allowed  to  rise  above  -  10°  to  -  15°.  The  current  density 
has  no  very  marked  influence  on  the  result.  The  dried  product  is  a 
bluish-white,  amorphous,  deliquescent  powder,  which  is  decomposed, 
when  gently  heated,  into  potassium  carbonate,  carbonic  anhydride,  and 
oxygen.     It  dissolves  almost  without  decomposition  in  ice-cold  water, 
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but  is  decomposed  by  water  at  the  ordinary  temperature.  It  is  some- 
what soluble  in  alcohol.  It  liberates  iodine  from  a  solution  of  potas- 
sium iodide,  especially  after  acidification,  oxidises  lead  sulphide  to 
sulphate,  bleaches  indigo,  wool,  cotton,  or  silk,  and  reduces  the  per- 
oxides of  manganese  and  lead,  and  silver  oxide,  forming  the  corres- 
ponding carbonates  and  liberating  oxygen.  With  caustic  potash,  or 
with  dilute  sulphuric  acid,  it  yields  hydrogen  peroxide.  The  substance, 
dried  over  phosphoric  anhydride,  contains  from  53*59  to  77*91  per 
cent,  of  potassium  percarbonate,  the  remainder  being  potassium  car- 
bonate, bicarbonate,  and  water.  Rubidium  percarbonate  was  obtained 
in  a  similar  way.  The  sodium  and  ammonium  salts  could  not  be 
obtained  in  the  solid  state  owing  to  the  comparatively  small  solubilities 
of  the  carbonates.  T.  E. 

Double  Halogen  Salts  of  Csesium  and  Rubidium.  By  Horace 
L.  Wells  and  H.  W.  Foote  {Amer.  J.  Sci.,  1897,  3,  461— 465).— The 
authors  have  prepared  the  rubidium  antimony  chloride  described  by 
Kemsen  and  Saunders  {Amer.  Chem.  J.,  14,  155)  to  which  they  gave  the 
formula  SSRbCljlOSbClg ;  the  salt  is  not  altered  by  recrystallisation 
under  varying  conditions  from  strong  or  dilute  hydrochloric  acid,  or 
from  a  solution  of  hydrogen  chloride  in  alcohol ;  from  this  the  authors 
conclude  that  the  substance  is  not  a  mixture  of  two  simpler  salts. 
The  results  obtained  on  analysis  agree  more  closely  with  the  formula 
7IlbCl,3SbCl3,  but  the  differences  between  the  two  formulae  in 
percentage  composition  are  so  slight  that  it  is  impossible  to  decide  be- 
tween them  by  means  of  chemical  analysis. 

Ruhidium  antimony  oxychloride,  2IlbCl,SbCl3,SbOCl,  is  obtained 
when  the  preceding  salt  is  crystallised  from  very  dilute  hydrochloric 
acid  ;  it  crystallises  in  short,  colourless  prisms. 

The  double  chlorides  of  bismuth  and  csesium  described  by  Remsen 
and  Brigham  are  formed  under  the  following  conditions.  The  salt 
SCsCljBiClg,  separates  in  colourless  plates  when  ciesium  chloride  (50 
grams),  in  hydrochloric  acid  solution,  is  mixed  with  bismuth  chloride  (1 
to  25  grams).  The  salt,  3CsCl,2BiCl3,  obtained  when  bismuth  chloride 
(50  grams)  is  mixed  with  csesium  chloride  (1  to  80  grams),  crystallises 
in  pale,  yellow  needles. 

Ccesium  bismuth  iodide,  3CsI,2Bil3,  is  the  only  double  iodide  the 
authors  were  able  to  prepare ;  it  is  obtained  under  all  conditions  when 
the  two  iodides  are  mixed,  and  is  a  bright  red  to  reddish-brown,  crystal- 
line precipitate  which  is  only  very  sparingly  soluble,  especially  in  an 
excess  of  csesium  iodide.  E.  C.  R. 

Silver  Peroxynitrate.  By  Eduard  Mulder  {Rec.  Trav.  Chim., 
1897,  16,  57 — 112). — Continuing  his  researches  on  the  black,  crystal- 
line compound  of  the  formula  Ag^NO^^^  (Abstr.,  1896,  ii,  561),  the  author 
has  submitted  it  to  the  action  of  heat,  and  finds  that  it  decomposes 
at  a  relatively  low  temperature,  giving  off  oxygen.  In  the  first  series 
of  experiments,  extending  over  90  days,  the  substance  was  heated  in  a 
slow  current  of  dry  air  at  a  temperature  of  52°  to  commence  with,  this 
temperature  being  gradually  increased  to  185°.  A  total  loss  in  weight 
corresponding  with  5  atoms  of  oxygen  was  observed,  but  the  elimina- 
tion of  oxygen  does  not  proceed  regularly,  apparently  taking  place  in 
at  least  two  phases.     Three  atoms  of  oxygen  are  lost  at  51 — 60°,  but 
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whereas  the  first  disappears  after  11  hours,  and  the  second  after  a 
further  17  hours  heating,  the  third  atom  requires  63  hours;  the  tem- 
perature has  to  be  considerably  raised  before  the  remaining  atoms  are 
driven  off. 

The  second  series  of  experiments  was  carried  out  in  a  similar  man- 
ner, more  care  being  taken  to  exclude  moisture,  which  has  apparently 
a  notable  influence  on  the  rate  of  decomposition  of  the  substance  ;  the 
results  are  much  more  regular  than  in  the  first  case,  this  being  prob- 
ably due  to  the  absence  of  moisture. 

The  substance,  Ag^'NO-^-^,  may  be  regarded  as  a  molecular  combina- 
tion of  silver  peroxide,  Ag202,  and  a  silver  dioxynitrate  of  the  compo- 
sition AgNOg,  which  gives  a  formula  3Ag202,AgN05  ;  this  is  not  at 
variance  with  the  valencies  ordinarily  ascribed  to  its  constituent  ele- 
ments, but  presupposes  the  existence  of  the  salt  of  an  acid,  HNO5,  a 
substance  not  known  at  present.  In  general,  the  stability  of  a  sub- 
stance containing  a  large  number  of  oxygen  atoms  decreases  with 
increase  in  oxygen,  so  that  the  spontaneous  decomposition  of  the 
substance  Ag^NO^^^  would  be  explained  by  the  presence  of  the  di- 
oxynitrate AgNOg.  The  initial  decomposition  may  be  therefore  ex- 
pressed by  the  equation  3Ag202>AgN05  =  3Ag202,AgN03-f  20. 

If,  after  elimination  of  two  oxygen  atoms,  the  residue  is  treated 
with  water,  an  amount  of  silver  nitrate  is  extracted  corresponding  with 
17 '8  per  cent,  of  the  original  substance  ;  the  formula  3Ag202,AgN05  re- 
quires 17 "9 8  per  cent.  After  the  silver  nitrate  has  been  removed,  the  resi- 
due is  found  to  resemble  graphite  in  appearance,  is  comparatively  stable, 
and  has  the  formula  Ag20,5Ag202,  but  is  in  all  probability  a  mixture 
of  the  ordinary  oxide  and  a  silver  peroxide,  which  does  not  resemble 
the  one  described  by  Berthelot,  nor  has  it  a  red  colour  like  that  de- 
scribed by  lies  (l!^ng.  and  Min.  Journ.,  1884,  297).  The  presence  of 
the  ordinary  oxide  of  silver  may  be  explained  by  supposing  that  the 
initial  decomposition  already  mentioned  is  accompanied  by  a  secondary 
one,  namely,  the  action  of  the  oxygen  liberated  from  the  peroxynitrate 
on  the  silver  peroxide,  according  to  the  equation  AgN05,3Ag202  = 
AgNOg  +  2  Ag20  +  Ag202  +  2O2. 

On  heating  the  peroxide,  silver  oxide,  Ag20,  is  left,  which  has  also 
the  appearance  of  graphite,  and  is  more  stable  than  the  ordinary 
variety  of  this  oxide,  not  being  decomposed  below  a  temperature  of  300°. 

The  author  speculates  on  the  possible  existence  of  acids  such  as 
HNO5  and  IINO4,  and  their  corresponding  anhydrides,  N2O5  and  NgO^. 

A.  W.  0. 

Precipitated  Calcium  Carbonate.  By  Max  Abler  {Zeit.  angw. 
Cheni.,  1897,  14,  431 — 434). — The  precipitation  of  calcium  carbonate 
in  the  aragonite  form  is  determined  by  the  temperature  of  the  solu- 
tions, the  concentration,  the  nature  of  the  atmosphere  in  which  the  preci- 
pitation takes  place,  and  by  the  pressure.  In  the  preparation  of  cal- 
cium carbonate  from  solutions  of  calcium  chloride  and  ammonium  car- 
bonate, the  temperature  at  which  the  aragonite  form  is  converted  into 
the  calcite  form  is  increased  to  a  much  greater  extent  by  an  increase 
in  the  concentration  of  the  ammonium  carbonate  than  by  an  increase 
in  the  concentration  of  the  calcium  chloride.  Using  the  ammonium 
carbonate  of  such  a  concentration  that  on  adding  the  calcium  chloride 
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a  thick,  gelatinous  mass  is  obtained,  the  limit  of  temperature  for  the 
ammonium  carbonate  solution  is  32°,  whilst  the  calcium  chloride  may  be 
used  boiling.  With  dilute  solutions  at  the  same  temperature,  the  arago- 
nite  crystals  are  at  once  converted  into  calcite  ;  the  limit  of  temperature 
for  weak  solutions  is  22°,  and  the  lower  the  temperature  the  smaller 
and  more  stable  are  the  crystals  of  aragonite.  The  presence  of  car- 
bonic anhydride  in  the  solution  determines  the  formation  of  calcite, 
and  this  explains  the  formation  of  calcite  when  the  ammonium  carbon- 
ate is  at  a  high  temperature,  as  it  is  then  decomposed,  with  the  forma- 
tion of  carbonic  anhydride.  Precipitated  aragonite,  when  subjected  to 
a  pressure  of  5 — 6  atmospheres,  is  converted  into  calcite.  The  aragonite 
form  is  more  stable  when  the  solution  is  alkaline  with  an  excess  of 
ammonium  carbonate,  and  also  when  the  precipitate  is  washed  with 
water  containing  calcium  sulphate  instead  of  with  pure  water.  When 
the  aragonite  prepared  from  calcium  chloride  and  ammonium  carbonate 
is  separated  from  the  mother  liquor  and  heated  to  60°,  it  is  converted 
into  calcite ;  on  the  other  hand,  the  aragonite  precipitated  by  sodium 
carbonate  can  be  heated  to  100°  without  change.  E.  C.  R. 

• 

Action  of  Cupric  Hydroxide  on  Silver  Nitrate  Solutions.  By 
Paul  Sabatier  (Compt.  rend.,  1897,  125,  175— 178).— When  silver 
oxide  is  placed  in  a  solution  of  an  excess  of  cupric  nitrate,  the  greenish- 
blue  precipitate  that  forms  is  not  copper  hydroxide,  as  has  hitherto 
been  supposed,  but  is  a  basic  cupric  nitrate,  Cu(N03)2,3Cu(OH)2.  All 
the  silver  is  dissolved  in  the  form  of  nitrate.  When  the  silver  oxide 
and  cupric  nitrate  are  in  equal  molecular  proportions,  the  product  is  a 
mixed  basic  nitrate  of  silver  and  copper,  3CuO,2AglNr03,3HoO.  When 
the  silver  oxide  is  in  excess,  the  same  product  is  obtained  mixed  with 
unaltered  oxide. 

When  blue  cupric  hydroxide  is  added  to  silver  nitrate  solution,  the 
mixed  basic  nitrate  is  obtained  in  microscopic  needles.  Neither  cupric 
oxide  nor  the  hydroxide  Cu^HgO^  (this  vol.,  ii,  491)  has  any  action  on 
the  silver  nitrate  solution,  and  if  the  blue  hydroxide  is  mixed  with 
either  of  them,  the  brown  compound  remains  unchanged  and  is  readily 
separated  from  the  basic  salt  by  levigation. 

The  basic  silver  copper  nitrate  forms  blue-violet  prisms,  highly  elon- 
gated and  terminated  by  a  base  normal  to  the  edges,  or  by  a  strongly 
inclined  face.  It  is  stable  in  dry  air,  but  when  heated  loses  water 
and  decomposes  into  cupric  oxide  and  silver  nitrate.  Hot  water  de- 
composes it  at  once  into  brown  cupric  hydroxide  and  silver  nitrate,  and 
cold  water  very  slowly  produces  the  same  change.  Cupric  nitrate 
solution  converts  it  into  basic  cupric  nitrate,  and  the  silver  nitrate  is 
dissolved.  The  double  basic  salt  may  be  regarded  as  the  compound 
Cu(N03)o,3CuO,  in  which  1  atom  of  copper  has  been  displaced  by  2 
atoms  of  silver,  but  the  two  basic  salts  are  far  from  being  isomorphous. 

C.  H.  B. 

Preparation  of  Thallium  by  Electrolysis.  By  Fritz  Foerster 
(Zeit.  anorg.  Chem.,  1897,  15,  71 — 74). — Thallium  chloride  is  prepared 
from  the  flue-dust  of  pyrites  burners  by  precipitating  the  aqueous  solu- 
tion of  the  flue-dust  with  salt,  then  reconverting  the  product  into  sul- 
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phate  and  again  precipitating  with  salt,  the  chloride  thus  obtained  being 
heated  with  double  the  quantity  of  sulphuric  acid  necessary  to  con- 
vert it  into  the  normal  sulphate  until  copious  acid  fumes  are  given  off. 
A  saturated  solution  of  the  cold  product  is  employed  for  the  electro- 
lysis. If  too  small  an  excess  of  sulphuric  acid  is  present,  brown  thal- 
lium sesquioxide  is  deposited  at  the  anode  owing  to  the  hydrolysis  of 
thallium  sulphate.  The  cathode  consists  of  a  circular  ring  of  thin 
copper  plate  lying  on  the  bottom  of  the  glass  vessel  containing  the 
electrolyte,  two  anodes  of  platinum  foil  being  supported  above  it ; 
in  order  to  prevent  short  circuiting,  the  electrolyte  is  stirred  by  means 
of  a  glass  stirrer  which  revolves  between  the  anode  and  cathode  and  is 
driven  by  a  fan.  The  stirring  apparatus  is  similar  to  that  employed 
in  Ostwald's  thermostat.  A  current  density  of  1*3 — r5  ampere  per 
square  decimetre  and  a  potential  difference  of  3  5  volts,  is  employed  ; 
30 — 50  grams  of  thallium  chloride  are  then  electrolysed  in  about  3 
hours.  The  deposit  of  thallium  is  washed  with  water,  dried  by  pressing 
between  filter  paper,  and  fused  under  potassium  cyanide.  The  metallic 
regulus  is  preserved  in  a  sealed  tube  under  a  solution  of  thallium 
hydroxide.  It  does  not  contain  any  recognisable  quantities  of  lead  or 
arsenic.  E.  C.  K. 

Compounds  of  Hydrazine  with  Mercury  Salts.  By  Karl 
A.  HoFMANN  and  E.  C.  Marburg  {Ber.,  1897,  30,  2019— 2022).— The 
authors  have  prepared  several  hydrazine  derivatives  of  mercury  salts 
which  are,  in  their  opinion,  analogous  to  the  well-known  mercuri- 
ammonium  compounds.  When  mercuric  chloride  and  hydrazine 
hydrate  are  brought  together  in  solution  in  alcohol  and  ether,  a  com- 
pound of  the  formula  NgH^HgClg  is  precipitated  ;  it  is  moderately 
stable  when  dry,  but  unstable  when  moist,  and  decomposes  rapidly 
when  heated,  but  does  not  explode.  When  this  compound  is  shaken 
with  water,  or  when  sodium  acetate  is  added  to  the  mixed  aqueous 
solutions  of  hydrazine  sulphate  and  mercuric  chloride,  an  unstable 
yellow  compound,  NgHgHggCIg,  is  produced  which  explodes  when 
heated  or  struck,  and  rapidly  decomposes  when  moist,  nitrogen  being 
evolved  and  mercury  and  calomel  left.  It  is  readily  soluble  in  hydro- 
chloric acid,  but  always  leaves  a  small  residue  of  calomel.  Alkalis 
decompose  it  rapidly.  These  two  compounds  appear  to  be  strictly 
analogous  to  the  fusible  and  infusible  white  precipitates,  2NH3,HgClo 
and  NHgHgCl. 

Somewhat  similar  compounds  have  also  been  obtained  from  mercuric 
nitrate.  The  substance  ]N'2H4Hg(N03)2  is  formed  as  a  curdy  precipi- 
tate when  hydrazine  nitrate  and  mercuric  nitrate  are  mixed  in  aqueous 
solution ;  it  is  not  explosive,  dissolves  in  acids,  and  is  decomposed  by 
alkalis  with  evolution  of  nitrogen.  When  hydrazine  nitrate  reacts 
with  mercurous  nitrate  in  aqueous  solution,  an  amorphous,  white  pre- 
cip)itate  is  produced,  which  consists  of  the  compound  N2H^Hg2(N03)2 ; 
in  pure  water,  it  rapidly  decomposes  with  separation  of  mercury,  and 
it  does  not  explode  when  heated.  This  is  the  only  known  ammoniacal 
derivative  of  a  mercurous  salt,  the  others  which  have  been  described 
having  been  proved  to  be  mixtures  of  mercury  with  the  corresponding 
mercuric  derivative.  A.  H. 
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Condition  in  which  Elements  other  than  Carbon  exist  in 
Iron  and  Steel.  By  Adolphe  Carnot  and  Goutal  {Conijyt.  rend., 
1897,  125,  148—152,  and  213— 216).— When  iron  is  dissolved  in 
dilute  hydrochloric  acid  out  of  contact  with  air,  the  greater  part  of 
the  silicon  is  left  undissolved  in  the  form  of  an  iron  silicide,  FeSi. 
The  remainder  of  the  silicon  is  converted  into  the  hydroxide,  SiO(OH)o, 
and  seems  to  exist  in'the  iron  in  the  form  of  silicides  intermediate  be- 
tween FcgSio  and  Fe^Si2'  When  the  iron  contains  manganese,  practically 
the  whole  of  the  latter  is  found  in  combination  with  the  silicon  in  the 
insoluble  residue,  and  it  would  seem  to  follow  that  silicon  combines 
with  manganese  in  preference  to  combining  with  iron. 

When  iron  and  steel  are  heated  with  dilute  acids,  almost  all  the 
sulphur  is  converted  into  hydrogen  sulphide,  but  when  the  solvent  is 
a  neutral  or  faintly  acid  solution  of  cupric  potassium  chloride,  all  the 
sulphur  remains  in  the  insoluble  residue,  partly  as  iron  salphide,  but 
often  mainly  as  cupric  sulphide.  Direct  experiment  shows  that  the 
copper  solution  has  no  action  on  ferrous  sulphide,  and  it  follows  that 
the  suphur  is  partly  present  in  the  metal  in  the  form  of  some  other 
sulphide.  Direct  experiment  shows  that  the  sulphur  in  combination 
with  copper  in  the  residue  is  equivalent  to  the  manganese  present  in 
the  iron  or  steel,  and  hence  it  would  seem  that  part  of  the  sulphur 
exists  in  the  iron  or  steel  in  the  form  of  manganese  sulphide,  MnS,  and 
that,  at  high  temperatures,  sulphur  combines  with  manganese  in  pre- 
ference to  iron,  a  conclusion  which  agrees  with  the  known  use  of 
spiegeleisen  or  ferromanganese  for  eliminating  sulphur  from  cast-iron. 

When  the  solvent  is  neutral  cupric  potassium  chloride  solution,  all 
the  phosphorus  is  found  in  the  residue  in  the  form  of  iron  phosphide, 
Fcj^P,  identical  with  that  described  by  Schneider  ;  arsenic,  on  the  other 
hand,  is  completely  dissolved  by  the  copper  solution,  but  if  the  solvent 
is  dilute  hydrochloric  acid,  and  air  is  excluded,  all  the  arsenic  remains 
as  such  in  the  residue,  and  presumably  exists  uncombined  in  the  metal, 
mixed  with  or  dissolved  in  the  iron. 

Manganese,  when  in  small  quantity,  is  present  in  the  form  of  silicide 
or  sulphide,  but  when  in  larger  quantity,  part  of  it  is  either  dissolved 
in  or  is  combined  with  the  iron,  and  the  method  of  examination 
adopted  is  unable  to  determine  the  exact  condition. 

Copper  is  found  as  such  in  the  residue  left  when  the  iron  or  steel  is 
dissolved  in  dilute  acids  out  of  contact  with  air.  Titanium  behaves 
similarly  with  either  solvent.  It  follows  that  copper  and  titanium 
both  exist  as  such  in  the  iron  or  steel. 

Nickel  is  partially  attacked  by  dilute  acids,  even  out  of  contact  with 
air,  but  the  nickel  left  in  the  residue  is  in  the  metallic  state,  and  is 
free  from  iron.  Probably,  therefore,  it  is  simply  mixed  with  or  dis- 
solved in  the  iron. 

Chrome-steels  are  readily  attacked  by  acids  if  they  are  highly  carbu- 
retted,  but  not  otherwise,  and  the  composition  of  the  residues  indicates 
that  the  chromium  is  present  in  the  form  of  chromium-iron  carbides. 

Tungsten  is  left  undissolved  by  dilute  acids,  in  the  form  of  the  com- 
pound FcgW,  and  molybdenum  is  left  in  the  form  of  the  compound 
FegMoo.     Both  these  compounds,  therefore,  exist  in  the  iron  or  steel. 

C.  H.  B, 
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Chromium.  By  Henri  Moissan  {Ann.  CMm.  Phys.,  1896,  [vii],  8, 
559 — 570). — The  preparation  of  pure  chromium  is  fully  described  and 
its  chief  properties  given  (Abstr.,  1893,  ii,  281  ;  1894,  ii,  452). 

A.  C.  C. 

Arsenothiomolybdates.  By  Eudolph  F.  Weinland  and  Kakl 
SoMMER  (Zeit.  anorg.  Cliem.,  1897,  15,  42—65). — Sodium  pyrothio- 
arsenothiomolyhdate,  As2S^(MoS3)2Na4+ I4H2O,  is  obtained  by  adding 
molybdenum  trisulphide  (2  mols.)  to  a  solution  of  sodium  thioarsenate 
(1  mol.)  heated  on  the  water  bath  ;  a  portion  of  the  trisulphide 
remains  undissolved,  and  a  brown  bye-product  is  also  formed.  The 
filtrate,  on  evaporation,  yields  the  salt  mixed  with  the  brown,  amor- 
phous bye-product,  which,  although  insoluble  in  water,  is  easily 
soluble  in  a  solution  of  the  salt ;  the  two  are  most  conveniently 
separated  by  dissolving  the  crude  salt  in  a  large  quantity  of  ice-cold 
water,  when  the  brown  bye-product  remains  for  the  most  part  un- 
dissolved. The  salt  is  also  formed  on  boiling  a  solution  of  sodium 
pyrothioarsenate  with  molybdenum  trisulphide,  but  large  quantities 
of  bye-products  are  formed  at  the  same  time.  It  can,  however,  be 
easily  obtained  in  a  pure  state  by  adding  salicylic  acid  (1  mol.)  to  a 
solution  of  molybdenum  trisulphide  (1  mol.)  in  sodium  thioarsenate 
(1  mol.),  and  precipitating  the  clear  filtrate  with  alcohol.  It  crys- 
tallises in  lustrous,  dark  red,  six-sided  prisms,  gradually  decomposes 
when  dry,  and  is  then  no  longer  entirely  soluble  in  water,  is  not 
hygroscopic,  and  loses  its  water  of  crystallisation  at  105°.  It  is 
decomposed  by  dilute  mineral  acids  with  evolution  of  hydrogen  sulphide 
and  precipitation  of  a  reddish-brown  sulphide,  and  gives  characteristic 
coloured  precipitates  with  solutions  of  metallic  salts.  This  salt  is 
also  produced  by  the  action  of  arsenic  pentasulphide  on  sodium 
thiomolybdate.  The  potassium  salt,  with  SH^O,  which  can  be  prepared 
in  a  similar  manner  to  the  sodium  salt,  crystallises  in  bright  red, 
slender  needles,  is  easily  soluble  in  water,  insoluble  in  alcohol,  and  has 
properties  like  those  of  the  sodium  salt.  The  ammonium  salt,  with 
5II2O,  is  best  prepared  by  adding  salicylic  acid  (4  mols.)  to  a  concen- 
trated solution  of  ammonium  pyrothioarsenate  and  ammonium  thio- 
molybdate, and  then  precipitating  with  alcohol ;  it  crystallises  in 
slender,  scarlet  needles,  is  very  unstable,  and  cannot  be  obtained  pure. 
The  aqueous  solution  quickly  decomposes  with  evolution  of  ammonia 
and  hydrogen  sulphide.  The  barium  salt,  with  I4H2O,  is  obtained  by 
dissolving  arsenic  pentasulphide  in  a  solution  of  barium  thiomolybdate, 
and  cooling  the  filtrate  to  -  15°.  It  cannot  be  obtained  by  the  action 
of  molybdenum  trisulphide  on  barium  thioarsenate,  as  under  these 
conditions  sulphur  is  precipitated,  and  a  double  salt  of  barium  thio- 
arsenate and  barium  thioarsenite  is  formed.  It  crystallises  in  slender, 
red  needles,  and  when  recrystallised  partially  decomposes  with  separa- 
tion of  sulphur. 

Sodium  metathioarsenothiomolyhdate,  AsS3(MoS3)!N'a  -f  6IT2O,  is  ob- 
tained by  treating  the  above  sodium  pyrothioarsenothiomolybdate  with 
salicylic  acid  (1^  mol.)  and  a  small  quantity  of  water  at  40 — 50°.  The 
clear  solution  is  precipitated  with  alcohol,  and  the  precipitate  washed 
with  dilute  alcohol  and  then  with  sufficient  cold  water  to  extract  the 
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sodium  salicylate  and  undecomposed  pyrosalt.  It  is  an  amorphous, 
cherry-red  powder,  insoluble  in  water,  and  easily  soluble  in  dilute 
sodium  hydroxide  and  ammonia.  The  potassium  salt,  with  4H2O,  ob- 
tained in  a  similar  manner  to  the  sodium  salt,  is  an  amorphous,  red 
powder. 

Potassium  pyrothioarseno-oxythiomolyhdate,  As2Sk(Mo2S303)K4  -f  6H2O, 
is  obtained  by  boiling  arsenic  pentasulphide  (1  mol.)  with  a  solution 
of  molybdenum  trisulphide  (2  mols.)  in  potassium  hydroxide  (4  mols.). 
On  concentrating  the  solution,  potassium  pyrothioarsenothiomolybdate 
first  crystallises  out,  and  on  further  concentrating  the  mother  liquors 
the  salt  separates  in  slender  needles  ;  it  is  also  formed  by  the  action 
of  arsenic  pentasulphide  on  a  solution  of  molybdic  acid  in  potassium 
hydrogen  sulphide.  It  crystallises  in  yellow,  slender,  six-sided  needles, 
is  very  easily  soluble  in  water,  and  when  the  solution  is  treated 
with  acetic  acid  it  gradually  becomes  dark  red ;  this  reaction  is 
characteristic  of  the  oxythiomolybdates.  "With  hydrochloric  acid, 
it  gives  a  yellowish-brown  precipitate,  also  characteristic  precipi- 
tates with  solutions  of  the  salts  of  the  heavy  metals.  The  salt 
with  IOH2O,  obtained  by  boiling  a  solution  of  potassium  thiomolybdate 
with  dipotassium  arsenate,  crystallises  in  yellow  needles.  The  sodium 
salt,  with  ISHoO,  is  obtained  by  boiling  ammonium  thiomolybdate 
(2  mols.)  with  sodium  hydroxide  (4  mols.)  until  all  the  ammonium 
sulphide  is  driven  off,  and  then  adding  arsenic  pentasulphide,  and 
boiling  until  the  latter  is  dissolved.  Me tathioarseno-oxy thiomolybdate, 
which  is  also  formed  during  the  reaction,  crystallises  out  first,  and  the 
salt  is  obtained  on  concentrating  the  mother  liquors.  It  crystallises 
in  slender,  yellow  needles,  and  resembles  the  potassium  salt.  The 
magnesium  salt,  with  IGHgO,  prepared  in  a  similar  manner  to  the 
sodium  salt,  crystallises  in  slender,  yellow  needles,  and  the  barium 
salt,  with  I2II2O,  in  slender,  yellow  needles. 

Potassium  metathioarseno-oxythiomolyhdate,  AsS3(Mo02S)K  -H  2^^^0, 
obtained  as  a  bye-product  in  the  preparation  of  the  preceding  potas- 
sium salt  from  arsenic  pentasulphide,  molybdic  acid,  and  potassium 
hydrogen  sulphide,  is  a  fine,  orange-red  powder,  which  partially 
decomposes  when  recrystallised ;  when  treated  with  hydrochloric  acid, 
all  the  arsenic  and  molybdenum  are  precipitated  as  a  reddish-yellow 
powder,  but  the  colour  of  the  solution  is  not  altered  by  acetic  acid. 
With  ammonium,  barium,  strontium,  and  calcium  salts,  it  gives  yellow, 
amorphous  precipitates  which  are  insoluble  in  cold  water,  and  with 
salts  of  the  heavy  metals,  it  yields  characteristic  precipitates.  When 
heated  in  a  tube,  sulphurous  anhydride  is  given  off ;  this  decom- 
position takes  place  slowly  at  100°,  so  that  the  determination  of  the 
water  of  crystallisation  must  be  effected  at  90°.  The  sodium  salt, 
with  5H2O,  is  lemon-yellow  when  freshly  prepared,  and  becomes 
reddish-yellow  on  recrystallisation ;  it  resembles  the  potassium  salt. 

E.  C.  E. 

Hydroxylamine-ammonia  Compounds  of  Uranic  Acid.     By 

Karl  A.  Hofmann  {Zeit.  anorg.  Chem.,  1897,  15,  75 — 80). — Hydroxyl- 
amine  ammoniouranate,  XJ04(NH30H)2,2NH3,  is  obtained  by  adding 
ammonia  (7  per  cent.    100   c.c.)    to    an   aqueous    solution^^of  uranyl 
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nitrate  (20  grams)  and  hydroxylamine  hydrochloride  (10  grams).  The 
product,  after  being  washed  with  dilute  ammonia,  alcohol,  and  ether, 
and  dried  at  the  ordinary  temperature,  is  a  lustrous,  canary-yellow, 
crystalline  powder  consisting  of  microscopic,  rhombic  tablets ;  it  is 
stable  at  the  ordinary  temperature,  loses  ammonia  when  heated  at 
73°,  and  decomposes  with  a  slight  explosion  when  heated  to  178 — 180° 
in  a  capillary  tube.  It  reduces  Fehling's  solution  at  the  ordinary 
temperature,  and  when  cautiously  heated  to  120°  is  converted  into 
uranic  acid,  UO^Hg. 

Hydroxylamine  uranate,  1104(^1140)2  +  1120,  can  be  obtained  by 
heating  the  preceding  compound  with  glycerol  at  100°,  by  allowing  it 
to  remain  with  water  at  the  ordinary  temperature  for  some  hours,  or 
by  treating  it  with  hot  water  ;  it  is  also  obtained  when  uranic  acid 
or  uranyl  nitrate  is  digested  with  excess  of  an  aqueous  solution  of 
hydroxylamine.  It  crystallises  in  yellow,  elongated  plates  pointed  at 
both  ends  at  an  angle  of  126°.  When  heated,  it  decomposes  with  a 
slight  explosion,  yielding  a  greenish-black  powder.  It  reduces  Fehling 
solution  with  great  ease. 

Hydroxylamine  ammonio-uranate,  when  treated  with  2  mols.  of 
acetic  acid,  yields  ammonium  acetate  and  hydroxylamine  uranate  ; 
with  excess  of  acetic  acid,  it  yields  a  double  salt  of  uranyl  acetate  and 
hydroxylamine  acetate  which  crystallises  in  yellow,  lustrous  prisms. 

E.  C.  E. 

Zirconium  Tetriodide.    By  Louis  M.  Dennis  and  A.  E.   Spencer 

{J.  Amer.  Chem.  Soc,  1896,  18,  673— 679).— Attempts  to  obtain  this 
compound  by  passing  iodine  vapour  over  zirconium  heated  to  dull  red- 
ness in  a  current  of  hydrogen  met  with  no  success.  It  was,  however, 
eventually  obtained  by  passing  hydrogen  iodide,  prepared  by  Merz  and 
Holzmann's  method  (Abstr.,  1889,  754)  over  zirconium.  As  the  tube 
containing  the  latter  was  gradually  heated,  an  amorphous,  white 
sublimate,  probably  of  ferrous  iodide  obtained  from  traces  of  iron  in 
the  metal,  first  formed,  and  finally,  at  a  bright  red  heat,  a  white, 
crystalline  sublimate  was  deposited  immediately  beyond  the  red  hot 
portion  of  the  tube.  After  cooling  in  a  current  of  hydrogen,  the 
zirconium  was  found  to  have  changed  from  black  to  greyish- 
white,  but  contained  very  little  iodine.  The  composition  of  the 
crystalline  sublimate,  which  consists  of  colourless  cubes  exhibiting  no 
double  refraction,  proved  on  analysis  to  correspond  with  the  formula 
Zrl^.  It  is  insoluble  in  water,  nitric  acid,  hydrochloric  acid,  aqua 
regia,  and  carbon  bisulphide,  but  decomposed  and  dissolved  by  concen- 
trated sulphuric  acid  and  partially  decomposed  by  concentrated  nitric 
acid  with  liberation  of  iodine  and  formation  of  a  white  powder  insoluble 
in  nitric  acid  but  soluble  in  concentrated  sulphuric  acid.  On  heating 
in  hydrogen,  the  iodide  turns  black,  and  iodine  and  hydriodic  acid  are 
formed,  and  on  heating  in  the  air  it  melts  and  sublimes.  The  iodide 
is  unchanged  by  boiling  with  water,  in  this  respect  resembling 
Deville's  fluoride,  but  differing  from  the  deliquescent,  easily  decompos- 
able tetrachloride  and  tetrabromide.  E.  W.  W. 

Double  Fluorides  of  Zirconium  with  Lithiuiu,  Sodium,  and 
Thallium.     By  Horace  L.  Wells  and  H.  W.  Foote  {Amer.  J.  ^ci., 
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1897,  3,  466 — 471). — Thallium  fluoride  was  prepared  by  dissolving  the 
metal  in  sulphuric  acid,  adding  an  excess  of  baryta  water,  filtering, 
and  passing  carbonic  anhydride  into  the  hot  solution ;  the  filtrate  was 
then  evaporated  and  treated  with  excess  of  hydrofluoric  acid.  The 
salts  were  prepared  by  mixing  the  acid  fluorides  in  varying  proportions, 
evaporating  and  cooling  to  crystallisation.  In  all  cases  they  are  stable 
in  the  air. 

The  salt  2LiF,ZrF4,  formed  when  0*7 — 2  grams  of  lithium  fluoride  is 
added  to  20  grams  of  zirconium  fluoride,  crystallises  in  hexagonal 
prisms  very  similar  to  the  crystals  of  quartz  found  in  Herkimer  Co., 
N.Y. ;  when  recrystallised,  it  is  converted  into  the  4  : 1  salt.  The  salt 
4LiF,ZrF4  + fHgO,  obtained  when  5 — 7  grams  of  lithium  fluoride  is 
added  to  20  grams  of  zirconium  fluoride,  is  somewhat  difficult  to  prepare 
owing  to  the  insolubility  of  lithium  fluoride ;  it  separates  in  crystalline 
crusts.     On  recrystallising,  lithium  fluoride  is  precipitated. 

The  salt  2NaF,ZrF4  is  prepared  by  adding  2  parts  of  sodium  fluoride 
to  14  parts  of  zirconium  fluoride;  it  separates  in  crusts  of  minute, 
hexagonal  crystals  and  cannot  be  recrystallised.  The  salt  5NaF,2ZrF4, 
previously  described  by  Marignac,  is  formed  under  very  wide  conditions ; 
it  crystallises  in  thick,  orthorhombic  prisms. 

The  salts  TlF,ZrF4  and  TlF,ZrF4  +  HgO  are  obtained  when  1  part  of 
thallium  fluoride  is  mixed  with  3 — 4  parts  of  zirconium  fluoride  ;  the 
hydrated  salt  crystallises  in  needles  if  the  solution  is  cooled  before 
precipitation  occurs,  but  if  the  solution  is  evaporated  until  crystals 
begin  to  form  and  is  then  cooled,  the  anhydrous  salt  separates  in 
minute,  square  plates.  When  recrystallised,  it  is  converted  into  the 
5  :  3  salt.  The  salt  5TlF,3ZrF^,  is  prepared  by  mixing  1 — 3*5  parts  of 
thallium  fluoride  with  1  part  of  zirconium  fluoride ;  it  crystallises  in 
needles.  When,  however,  4  parts  of  thallium  fluoride  are  employed, 
the  same  salt  is  produced,  but  it  crystallises  in  hexagonal  prisms. 
Both  modifications,  when  recrystallised,  separate  in  needles.  The  salt 
STlFjZrF^  is  obtained  when  1  part  of  zirconium  fluoride  is  added  to 
4 — 20  parts  of  thallium  fluoride  ;  it  crystallises  in  brilliant  octahedra 
and  can  easily  be  recrystallised.  E.  C.  R. 
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Argentiferous  Gold  from  Lower  California.  By  Carlos  F.  de 
Landero  [Mem.  Soc.  Cient.  ^^  Antonio  Alzate,'^  Mexico,  1896,  10, 
75 — 77). — Kounded  grains  of  gold  of  a  pale  yellow  colour,  from  the 
placers  at  Alamo,  district  Norte  del  Territorio,  Lower  California,  gave 
on  analysis, 

Au.  Ag.  Quartz  sand.  Total. 

80-58  17-22  1-39  99-19. 

This  corresponds  with  Au^Agg.  Specimens  of  electrum  from 
Colombia  and  the  Urals  have  nearly  the  same  composition. 

L.  J.  S. 
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Arsenic  Compounds  of  Iron,  Nickel  and  Cobalt.  By  Carl 
Friedrich  Rammelsbeeg  {Jahrb.f.  Min.,  1897,  ii,  45 — 66). — Lollingite, 
mispicke],  niccolite,  rammelsbergite,  smaltite,  chloanthite,  gersdorffite, 
cobaltite,  skutterudite  &c.,  the  cubic,  orthorhombic  and  rhombohedral 
arsenides  and  antimonides  of  iron,  nickel  and  cobalt,  may  all  be  re- 
presented by  the  general  formulse  KS2,a;Rm(As,Sb)„,.  Here  m  :  n  varies 
from  1:1  (in  niccolite)  to  1  : 3  (in  skutterudite),  and  between  these 
limits  there  can  be  variations  without  alteration  of  crystal  form  ; 
the  various  ratios  of  E„j, :  As,i  must  therefore  be  considered  as  forming 
isomorphous  mixtures.  Similar  cases  of  variation  of  composition 
without  effect  on  the  crystal  form  is  shown  by  artificial  alloys  con- 
taining arsenic  or  antimony,  and  in  the  mineral  dyscrasite.  The 
sulphur  of  the  isomorphous  portion  RSg,  gradually  increases  in  amount 
from  zero  until  x=\. 

Numerous  analyses  of  these  minerals  are  discussed  in  detail,  and 
special  formulae  given  to  suit  the  various  cases.  For  lollingite  are 
given,  FogAs^  (leucopyrite),  FeS2,4Fe2S3;  2FeS2,3Fe5Ass;  3FeS2,Fe3As5, 
&c.  Mispickel,  which  is  generally  FeS2,FeAs2,  is  also  represented  by 
5FeS2,FegAsjj  j  8FeS2,7FeAs2,  &c.,  in  order  to  explain  the  variations 
shown  by  the  sulphur.  In  the  nickel  and  cobalt  compounds,  the  ratios 
taken  for  m:n  are,  1  :  1,  1  :  1-33,  1  :  1-5,  1:1'66,  1  :  2,  1  : 2-5,  and 
1:3;  whilst  x  varies  considerably,  for  example,  in  passing  from 
smaltite  to  cobaltite.  L.  J.  S. 

Composition  of  Nagyagite.  By  Eduard  Priwoznik  {Chem.  Centr., 
1897,  ii,  54;  from  Osterr.  Zeit.  Berg-Hiltt.,  1897,  45,  265— 267).— The 
composition  of  nagyagite  is  doubtful ;  the  present  analysis  leads  to 
the  formula  Te6PbgAuS8  =  4PbS,2PbTe,AuTe2  +  2TeS2. 

Te.  S.  Au.  Pb.  Total. 

29-88         10-73         8-11         51-18         100-00. 
:  L.  J.  S. 

Formation  of  Cuprite  by  Electrolysis  of  Copper  Sulphate 
Solution.  By  Quiring  Majorana  {Rend.  Accacl.  Line,  1895,  4,  i, 
371 — 375). — Small  crystals  of  cuprite  are  formed  on  electrolysing  a 
saturated  neutral  solution  of  copper  sulphate  at  the  ordinary  tem- 
perature, using  a  very  small  current  density  ;  as  the  solution  becomes 
acid  by  continued  electrolysis,  crystals  of  metallic  copper  make  their 
appearance,  and  if  the  solution  is  acid  to  start  with,  no  cuprite  crystals 
are  formed.  The  author  finds  also  that  the  quantity  of  free  acid 
necessary  to  prevent  the  formation  of  cuprite  crystals  is  less  in  pro- 
portion as  the  current  density  is  greater.  W.  J.  P. 

Formation  of  Bauxite  and  allied  Minerals.     By  A.  Liebrich 

{Zeits.  pi-akt.  Geol,  1897,  212—214.  Compare  this  vol.,  ii,  104).— 
Alumina  is  not  liberated  from  silicates  by  the  ordinary  weathering 
agencies  ;  it  is  therefore,  in  its  various  combinations  (hydrates,  sul- 
phates, aluminates),  of  much  less  common  occurrence  than  the  easily 
liberated  oxides  of  iron.  The  action  of  sulphuric  acid,  derived  from 
pyrites  or  hydrogen  sulphide,  on  aluminium  silicates  would  give  rise 
to  solutions  of  aluminium  sulphate,  from  which  the  various  mineral 
sulphates  or  hydrates  (bauxite,  &c.)  could  be  deposited.     Sulphuric 
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acid  ill  contact  with  fluorides  gives  hydrogen  fluoride,  which,  in  acting 
on  aluminium  silicates,  would  give  aluminium  fluorides  (cryolite,  &c.). 
It  is  suggested  that  aluminates  (spinel,  MgOjAlgOg,  for  example) 
may  have  been  formed  by  the  loss  of  sulphuric  acid  and  water  from 
the  corresponding  double  sulphates  ;  for  example,  pickeringite, 

MgO,  Al203,(S03)4  +  22H2O.  L.  J.  S. 

Pluorite  from  Argentina.    By  Jean  Valentin  {Zeit,  p^aht.  Geol.^ 

1896,  104 — 107). — Coarsely  crystalline  fluorite  occurs  in  veins  at  the 
granite-gneiss  contact,  20  kilometres  south  of  San  Roque,  prov. 
Cordoba.  It  is  accompanied  by  quartz  and  a  little  pyrites.  Several 
analyses  are  given,  the  amount  of  calcium  fluoride  varying  from 
84 '20  to  98*12  per  cent. ;  the  purest  gave 

CaFs-  AlgOa  +  FeA-  MgO.  SiOo. 

Dark  blue,  almost  black  .. .     96-59             1-20  trace  ,2'08 

Greenish     9703             2'52  „  trace 

Greenish-white  98-12             1-68  „  „ 

Blue  or  violet  fluorite  occurs  with  galena,  cassiterite,  &c.,  in  the 
wolframite  and  molybdenite  veins  of  the  Sierra  de  Cordoba.  Pre- 
viously this  mineral  had  only  been  known  to  occur  in  Argentina  in 
small  amount.  L.  J.  S. 

Occurrence  of  Iodine  in  Malachite.  By  Wilhelm  Autenrieth 
(Zeit.  physiol.  Chem.,  1897,  22,  508 — 513). — Examination  of  a  speci- 
men of  malachite,  of  unknown  locality,  showed  that  it  contained  both 
iodine  and  chlorine,  the  amount  of  halogen  varying,  in  the  case  of 
iodine,  from  0*08 — 0-4  per  cent.,  and  in  that  of  chlorine  from 
1*8 — 5-5  per  cent.  The  same  mineral  also  contained  traces  of  iron, 
calcium,  magnesium,  and  several  per  cent,  of  a  residue  insoluble  in 
hydrochloric  acid.  The  author  has  further  examined  a  large  number 
of  malachites  from  known  localities,  also  atacamite  and  azurite,  with- 
out, in  any  single  instance,  being  able  to  detect  even  traces  of  iodine. 
In  all  probability,  the  mineral  examined  was  a  specimen  of  Chilian 
atlasite,  which  is  known  to  contain  as  much  as  8  per  cent,  of  copper 
chloride.         .  A.  W.  C. 

Formula  of  Apatite.     By  Carl  F.  Rammelsberg  {Jahrh.  f.  Min., 

1897,  ii,  38— 44).— The  ratio  (F  -H  CI)  :  P  =  1  :  3,  required  by  the  well- 
known  apatite  formula  SCagPgOg  +  Ca(F,Cl)o  ("  normal  apatite  "), 
although  supported  by  several  later  analyses,  does  not  always  hold 
good.  In  the  latter  case,  the  formula  must  be  written  as  3Ca3P20g  -f 
Ca(F2,0),  since  there  is  a  slight  excess  of  calcium  over  that  required  to 
combine  with  the  phosphoric  acid  and  fluorine.  Several  recent  analyses 
by  Carnot  (Abstr.,  1896,  ii,  611)  are  of  this  kind;  his  analysis  of 
apatite  from  Greiner,  in  the  Zillerthal,  with  only  0  37  per  cent,  fluorine, 
corresponds  with  3Ca3P208  -1-  Ca(Ojj;j2,F2 1/12)-  Volker's  analysis  (1858) 
of  apatite  from  Kragero,  with  4-20  per  cent,  chlorine  and  no  fluorine, 
corresponds  with  3Ca3P20g  +  Ca(02/5,Cl2  3/5) ;  Laspeyres  finds  only  a 
trace  of  fluorine  in  this  apatite. 

The  question  arises  whether  apatites  which  are  poor  in  fluorine  are 
of  original  formation,  or  have  been  derived  by  the  alteration  of 
normal  apatite,  fluorine  having  been  abstracted,  and  a  basic  phosphate 
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formed.  The  latter  is  here  considered  to  be  the  more  probable,  since 
CaO  and  CaFg  are  not  isomorphous,  and,  further,  apatite  is  easily- 
altered  by  the  action  of  waters  into  phosphorite,  pseudoapatite,  &c. 
This  view  is  supported  by  the  fact  that  many  of  Carnot's  analyses 
show  the  presence  of  impurities.  L.  J.  S. 

A  Basic  Sulphate  of  Copper.  By  Giusepppe  Cesaro  and  H. 
BuTTGENBACH  {Ann.  jSoc.  Geol.  Belgique,  1897,  24,  Bull.,  pp.  xli— xliii). 
— The  specimen  described,  which  is  probably  from  Nassau,  is  a  compact 
green  mass  of  small  crystals.  Microscopical  examination  shows  the 
crystals  to  be  orthorhombic  and  apparently  hemimorphic ;  they  are 
flattened  parallel  to  the  perfect  pinacoidal  cleavage.  The  acute 
positive  bisectrix  is  parallel  to  this  cleavage.  Analyses  lead  to  the 
formula  CuSO^,2Cu(OH)2.  This,  which  seems  to  be  a  new  mineral, 
differs  from  brochantite,  CuS04,3Cu(OH)2,  in  its  optical  characters. 
Friedel  has  prepared  a  basic  copper  sulphate  having  the  composition 
CuS04,2Cu(OH)2.  L.  J.  S. 

Constitution  and  Classification  of  Sulpharsenites,  &c.  By 
Vasile  C.  Butureanu  {Bui.  Soc.  Sci.  Bucarest,  1897,  6,  172—182). — 
Several  of  the  hypothetical  thio-acids  of  the  general  formula 
^(AsSyHo)  -  r(!,SH2  are  expressed  graphically,  and  the  corresponding 
structural  formulae  are  given  for  all  the  known  mineral  sulpharsenites, 
sulphantimonites  and  sulphobismuthites.  Stephanite,  polybasite,  and 
polyargyrite  cannot  be  written  graphically  as  basic  salts  of  the  ortho- 
acid  (SbSgHg),  they  are  accordingly  supposed  to  be  tetrabasic  diortho- 
sulphantimonites  (SbgS^Ag^)  with  an  excess  of  silver  sulphide. 

L.  J.  S. 

Analyses  of  Serpentines.  By  Gino  Turi  {Gazzetta,  1897,  27, 
ii,  82 — 86). — The  author  has  analysed  serpentines  from  the  locality 
deir  Impruneta  near  Florence  ;  the  serpentine  is  of  two  kinds,  white 
and  green,  and  was  separated  before  analysis.  The  accompanying 
table  gives  the  analytical  results ;  A  and  B  refer  to  samples  from  the 
Black  Rock  Hill  (Poggio  dei  Sassi  Neri)  and  C  and  D  are  from  the 
Mine  dell'  Impruneta  (Miniera  dell'  Impruneta). 


A. 

B. 

C. 

D. 

White. 

Green. 

White. 

Green. 

White. 

Green. 

White.    Green. 

i 

HgO    

13-40 

42-00 

2-30 

5-75 

36-40 

0-00 

12-65 

39-55 

6-49 

7-86 

32-53 

0-00 

13-70 

42-80 

3-42 

5-09 

33.94 

0  00 

12-80 
43-87 

2-45 
10-75 
29-36 

0-00 

13-02      12-06 

41-04      42-56 

1-53        3-02 

12-85 

40-92 

2-45 

11-70 

SiOg   

42-12 

FeO    

4-80 

FenOo    . 

4-60 

39-03 

0-00 

8-34    i     4-32 
33-60       39-05 

7-05 

MgO  

33-15 

CrA 

0-20 

0-00 

0-28 

Total' 

99-85 

99-08 

98-95 

99-23 

99-22 

99-78 

99-59 

99-10 

The  serpentines  also  contain  traces  of  calcium  and  sodium. 

W.  J.  P. 


MINERALOGICAL   CHEMISTRY.  563 

Rceblingite,  a  New  Silicate  from  Franklin  Furnace.  By 
Samuel  L.  Penfield  and  H.  W.  Foote  {Amer.  J.  Sci.,  1897,  [iv],  3, 
413—415  ;  and  Zeits.  Kryst.  Min.,  1897,  28,  578).— Rceblingite  occurs 
as  dense,  white,  compact  masses  filling  cavities  in  axinite  which  forms 
veins  in  the  garnet  rock  of  the  zinc  deposits  of  Franklin,  New  Jersey. 
Under  the  microscope,  it  is  seen  to  consist  of  an  aggregate  of  minute, 
prismatic  crystals  with  parallel  extinction  and  weak  double  refraction. 
The  hardness  is  a  little  below  3  ;  sp.  gr.  3'433.  The  powdered  mineral 
is  easily  soluble  in  dilute  acids,  with  separation  of  gelatinous  silica  and 
evolution  of  sulphurous  anhydride.  The  mean  of  two  very  similar 
analyses  by  Foote  is 

SiO.,.      SOo.      PbO.      MnO.       CaO.       SrO.      K.O.      NagO.      HgO.       Total. 
23-58      9-00      31-03       2-48        25-95       1-40       013        0-40        6-35       100-32 

This  gives  the  molecular  ratios  as  SiOg  :  SO., :  PbO  :  (Ca,  Mn,  Nag,  &c.  O) 
:H20  =  5-61  :2-01  :l-99:7-43  :5'04,  fromVhich  the  formula  is  given 
doubtfully  as  HioCa^Pb^Si^S.^Ogs  =  5H2CaSi04  +  2(CaO,PbS03).  As  the 
water  can  only  be  driven  off  at  a  rather  high  temperature,  it  is  to  be 
regarded  as  hydroxy  1.  It  is  not  probable  that  the  mineral  is  a  mixture 
or  contains  much  foreign  material,  and  is  the  first  naturally  occurring 
sulphite  that  has  been  observed.  The  name  is  given  after  W.  A. 
Roebling.  L.  J.  S. 

Monoclinic  Pyroxenes  of  New  York  State.  By  Heinrich  Ries 
{Jahrh.f.  Min.,  1897,  ii,  Ref.  26—28 ;  from  Ann.  N.Y.  Acad.  Sci.,  1896, 
9,  126 — 178). — In  this  monograph,  detailed  descriptions  are  given  of 
all  the  known  occurrences  of  monoclinic  pyroxenes  (except  woUastonite) 
in  the  State  of  New  York.  They  occur  in  gneisses  and  gabbros,  in 
contact-  and  dynamo-metamorphic  limestones,  and  in  magnetite.  The 
lighter  coloured  varieties  are  found  in  the  dynamo -metamorphic  lime- 
stones, and  the  darker  in  the  contact-limestones;  those  from  the 
magnetite  are  almost  opaque  in  thin  sections.  On  the  crystals,  16 
forms  are  noted  ;  the  habit  of  each  occurrence  is  very  characteristic. 
Tschermak's  assertion  that  Ca  is  always  greater  than  Mg-fFe,  does 
not  hold  good  for  these  aluminous  pyroxenes.  The  darker  pyroxenes 
are  usually  altered  to  uralite,  and  the  lighter  to  tremolite,  other 
decomposition  products  being  serpentine,  chlorite,  rose-red  garnet,  and 
clintonite.     The  following  analyses  are  given. 


Loss  on 

SiOo. 

AI2O3. 

Fe^Oa. 

FeO. 

CaO. 

MgO. 

Alkalis. 

ignition, 

.    Total. 

sp.  gr 

I. 

54-63 

5-26 

3-00 

22-63 

14-18 

— 

— 

99-70 

II. 

53-97 

4-94 

0-50 

8-63 

23-96 

7-32 

— 

— 

99-32 

3-36 

III. 

56  00 

8-44 

4-70 

2-40 

21-63 

5-23 

0-50 

0-20 

99-10 

3-5 

IV. 

56-14 

8-19 

0-38 

2-85 

17-79 

13-67 

— 

— 

99-02 

— 

V. 

46-28 

7-38 

2-21 

14-80 

18-78 

8-91 

— 

1-115 

100-065 

3-386 

VI. 

54-57 

3-09 



1-30 

21-42 

18-56 

0-40 

0-15 

99-49 

— 

VII. 

49-12 

7-49 

3-53 

15-98 

17-30 

6-06 

— 

— 

99.48 

3-60 

VIII. 

52-01 

5-82 

0-67 

6-86 

26-90 

11-26 

0-50 

— 

104-02 

3-60 

IX. 

50-05 

7-1-6 

0-56 



25-63 

14-48 

— 

1-66 

99-54 

3-26 

X. 

53-30 

4-11 



0-80 

24-82 

16-18 



0-15 

99-36 

3-18 

XI. 

54-86 

0-75 



1-30 

24-13 

18-14 

0-35 

0-10 

99-63 

3-29 

XII. 

54-57 

1-12 



1-80 

23-25 

17-78 

0-70 

0-38 

99-60 

3-27 

XIII. 

54-94 

2-42 

— 

1-29 

25-38 

17-60 

0-28 

— 

101-91 

3-00 

The   following  optical    determinations  (extinction  angle  d  :  t,  &c.), 
show  no  definite  relation  to  the  amount  of  ferrous  oxide  present. 
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FeO  + 

c:f                  2V                       a  $  y  FeaOg  +  AlgOg 

11.  41°  30'  60^40'          1-6888  1-6932  1-7108          14-07 

VI.  41    30  59    40           1-6806  1-6843  l-7036(Na)    4-39 

X.  40  59                  1-6778  1-6848  1-7025    „       4-91 

XL  40  59    30  (Na)  1-6749  1-6852  1-7013    „       2-05 

XII.  41  56    30     „      1-6683  1-6730  1-6902    „       2-92 

XIII.  37  58    56     „      1-6626  1-6718  1-6940    „       3-71 

Other  optical  determinations  are  also  compared  with  the  amoant  of 
FeO  +  Fe203  +  Al203. 

I.  Granular,    transparent,    light    grey,    in    calcite.       Cascadeville, 
Essex  Co. 

II.  Dark  green  crystals  in  contact  limestone.     Diana,  Lewis  Co. 
III.  Black   crystals  in   calcite.     Weston    Magnetite    mine,    Keene, 

Essex  Co. 

TV.  Dark  green  prismatic  grains  in  limestone.     Keene,  Essex  Co. 
Y.  Diallage  in  gabbro.     Mt.  Marcy,  Essex  Co. 

VI.  Green    crystals   with   microcline    and    albite.       Pitcairn,    St, 
Lawrence  Co. 

VII.  Black,  with  magnetite.     Port  Henry,  Essex  Co. 

VIII.  Dark   green    crystals    in    scapolite    in    contact    limestone. 
Warwick,  Orange  Co. 

IX.  Leucite-augite  in  grains  with  calcite  and  seybertite.     Amity, 
Orange  Co. 

X.  Light,    transparent   crystals   in    limestone.      Sing-Sing,    West- 
chester Co. 

XL  Diopside.     De  Kalb,  St.  Lawrence  Co. 

XII.  White,  in  limestone.     Port  Henry,  Essex  Co. 

XIII.  Green,  glassy  diopside.     Russell,  St.  Lawrence  Co. 

L.  J.  S. 

Chabazite  with  Crystal-water  Crystal-carbon-bisulphide,  &c. 
By  Friedrich  Rinne  {Jahrb.  f.  Min.,  1897,  ii,  28— 37).— The  fact, 
recently  discovered  by  G.  Eriedel  (Abstr.,  1896,  ii,  481),  that  dehy- 
drated zeolites  absorb  ammonia  and  other  gases,  may  be  due  to  a 
mechanical  condensation  of  the  gas  or  to  molecular  action;  in  the 
latter  case,  there  would  be  a  corresponding  change  in  the  physical 
characters  of  the  zeolite.  In  order  to  test  this,  the  present  author  has 
made  optical  examinations  of  chabazite.  A  partially  dehydrated 
crystal  plate  of  the  mineral  when  placed  in  liquid  carbon  bisulphide 
exhibits  a  gradual  change  in  the  extinction  angles,  and  becomes  more 
strongly  birefringent ;  on  heating  the  plate,  the  carbon  bisulphide  is 
expelled  with  a  return  to  the  original  optical  characters.  The  absorp- 
tion of  carbonic  anhydride,  alcohol,  chloroform,  benzene,  or  aniline  is 
also  accompanied  by  similar  changes  in  the  optical  characters. 

L.  J.  S. 

Meerschaum.  By  R.  Helmhacker  {Berg.  u.  huettenm.  Zeit.,  1897, 
61,  44 — 46). — By  surface  agencies,  serpentine  is  altered  into  an  impure 
limonite,  or,  when  not  actually  exposed,  into  a  clay-like,  crumbly  mas& 
consisting  of  opal,  quartz,  magnesite,  gymnite  and  talc ;  when  the 
earth-covering  is  of  considerable  thickness,  nodules  of  meerschaum  are 
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also  formed.  The  associated  opal  and  magnesite  occur  intimately 
intermixed  with  the  meerschaum,  which  explains  the  variations  in 
composition  shown  by  analyses.  Freshly  obtained  meerschaum  is  soft 
and  dough-like  and  of  a  pale  green  colour ;  it  is  only  on  exposure  to  the 
air  that  it  becomes  hard  and  white.  The  occurrences  of  meerschaum 
in  Moravia,  Bosnia,  and  Asia  Minor  are  described.  The  associated 
magnesite  from  Hrubsic,  in  Moravia,  gave  on  analysis. 


C02. 
51-60 

MgO. 
46-10 

CaO. 
1-45 

Al203,Fe203. 
0-81 

SiOs. 
0-60 

P2O5. 
0-24 

Total. 
100-80 
L.  J.  S. 

Wellsite,  a  New  Mineral.  By  Julius  H.  Pratt  and  H.  W. 
FooTE  (Amer.  Journ.  Sci.,  1897,  [iv],  3,  443 — 448  ;  and  Zeits.  Kryst. 
Min.,  1897,  28,  581). — This  new  zeolite  occurs  with  albite,  hornblende 
and  chabazite  in  a  corundum  vein  at  Buck  Creek  corundum  mine, 
Clay  Co.,  North  Carolina.  The  small,  isolated  crystals  are  invariably 
interpenetration  twins  closely  resembling  those  of  phillipsite  and 
harmotome,  the  twin  planes  being,  as  in  these  species,  c(OOl)  and 
e(Oll).  The  monosymmetric  constants  are  given  below.  The  crystals 
are  colourless  and  transparent  to  white,  with  a  vitreous  lustre ;  they 
are  brittle  and  possess  no  cleavage.  H  =  4 — 45 ;  sp.  gr.  =  2-278 — 2-366. 
The  acute,  positive  bisectrix  is  perpendicular  to  (010),  and  the  optic 
axial  angle  is  large.  The  mineral  is  decomposed  by  hot  hydrochloric 
acid  with  separation  of  silica,  but  without  gelatinisation.  The  mean 
of  two  analyses  is. 


SiO^. 

AI2O3. 

BaO. 

SrO. 

CaO. 

MgO. 

K2O. 

NajO. 

H2O. 

Total. 

43-86 

24-96 

5-07 

1-15 

5-80 

0-62 

3-40 

1-80 

13-35 

10001 

This  gives  the  formula  R'^AlgSigOjo  +  3H2O,  in  which,  approximately, 
BaO  :  CaO  :  (K,!N'a)20  =  1  :  3  :  2.  About  one-third  of  the  water  is  ex- 
pelled between  100°  and  200°,  another  third  at  200—300°,  and  the 
remainder  on  ignition.  After  being  heated  to  265°,  nearly  all  the 
water  is  regained  from  moist  air.  The  close  relation  of  the  new 
mineral  to  the  phillipsite  group  is  shown  by  the  following  table. 


a         : 

5-: 

c 

)8 

Wellsite,        BAl2Si30io  +  3H20  .. 

.  0-768 

:  1 

:  1-245 

53  °2r 

Phillipsite,     R  Al2Si40i2  +  4^  HgO . . 

.  0-7095   ; 

:  1   : 

:   1-2563 

55    37 

Harmotome,  IlAl2Si,Oi4  +  5H,0  . . 

.  0-7032 

:  1 

:  1-2310 

55    10 

Stilbite,         RAl2Si60ig  +  6H20  .. 

.  0-7623 

:   1   ; 

:  M940 

50   50 

Here  the  ratios  RO  :  AI2O3  and  SiOg  :  HgO  are  constant,  and  =  1:1; 
phillipsite  is.  however,  an  exception  to  this,  and  it  should  therefore 
probably  have  only  4H2O.  Another  member  of  this  series  would  be 
expected  to  be  RAl2Si20g  +  2H2O,  this  being  related  to  the  anorthite 
formula  in  the  same  way  that  stilbite  is  related  to  albite. 

L.  J.  S. 

[Orthoclase,  Melanite  and  Zircon  from  Alno.]  By  Arvid  G. 
HoGBOM  {Zeits.  Kryst.  Min.,  1897,  28,  506  ;  from  GeoL  For.  i  Stockholm 
Fork.,  1895,  17,  137,  145,  148). — In  a  paper  on  the  geology  and  petro- 
logy of  the  nephelite-syenite  district  of  the  Island  of  Alno,  Sweden, 
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the  following  mineral  analyses  are  given.  Orthoclase,  containing 
barium,  I.  Melanite,  II ;  the  FegOg  includes  a  little  FeO.  Zircon,  III. 
(Analyses  I  and  II  are  by  N.  ISahlbom  ;  III  by  P.  J.  Holmquist). 


SiOg. 

ZrO„.    TiOg.    AI2O3. 

FegOg. 

FeO. 

MiiO.  CaO 

NagO. 

H2O. 

Total. 

I.  62-10 

—         —        19-46 

trace 

—       0-89 

1-19 

0-67 

11.  31-15 

—       6-73        3-14 

23-83 

— 

0-58  33-44 

0-68 

— 

99-35 

II.  29-68 

64-94     traqe        — 

— 

1-15 

0  28       — 



3-86 

99-91 

BaO. 

MgO. 

K3O. 

Total. 

I.  cont.   1-45 

1-08 

12-85 

99-69. 

L.  J.  S. 

[Babingtonite,  Biotite,  Almandine,  and  Gedrite  from  Massa- 
chusetts.] By  Benjamin  K.  Emerson  {Zeits.  Kryst.  Min.,  1897,  28, 
602—504;  from  Bull.  US.  Geol.  Survey,  1895,  No.  126,  1—180). 
— All  the  published  information  respecting  the  minerals  found  in 
Franklin,  Hampshire,  and  Hampden  counties,  Massachusetts,  is  col- 
lected together  in  lexicon  form,  several  new  analyses,  crystallograi^hic 
and  other  observations,  being  also  included.  Babingtonite  occurs  as  a 
black  layer,  sometimes  showing  crystal  faces,  coating  fissures  in  the 
gneiss  at  Buckland  ;  it  gave  analysis  I,  by  E.  A.  Schneider,  also  a 
trace  of  boric  acid.  Biotite,  from  mica-schist  at  Goshen,  gave  II,  by 
G.  Steiger.  Almandine  crystals,  from  the  schists  at  Goshen,  enclose 
radially  arranged  bands  of  quartz  grains ;  analysis  III  (Steiger). 
Gedrite  forms  a  rock  at  Warwick  ;  the  brown  crystals  are  optically 
negative  and  moderately  pleochroic,  and  enclose  rutile ;  analysis  IV, 
(Schneider),  also  0-05  PgO^. 


SiOs. 

TiOg. 

AI2O3. 

FegOg.  FeO. 

MnO. 

CaO. 

MgO. 

K2O. 

NagO. 

H2O. 

Total. 

I. 

52-48 

trace 

1-91 

23-24 

0-37 

19-31 

1-55 





1-44 

100-00 

II. 

36-96 

0-91 

21-15 

2-80     15-54 



0-23 

7-87 

7-47 

1-00 

2-93 

96-86 

II. 

37-30 

0-24 

21-84 

0-98     32-62 

1-86 

3-19 

2-50 







100-53 

[V. 

47-86 

0-63 

14-09 

0-33     13-41 

0-14 

0-57 

19-89 

0-06 

0-93 

2-46 

100-42 

r 


Several  analyses  of  serpentine  by  Steiger  are  also  given. 

L.  J.  S. 

Garnet  from  Sardinia.  By  Domenico  Lovisato  (Jahrb.  f.  Min., 
1897,  ii,  Ref.,  32  ;  from  Rend.  R.  Accad.  Lincei,  1896,  5,  i,  56—63).— 
In  Sardinia,  garnet  occurs  in  Archaean  rocks,  in  magnetite,  in  mineral 
veins,  and  in  the  younger  volcanic  rocks.  At  Caprera,  it  is  abundant, 
with  tourmaline,  in  a  gneiss-like  mica-schist ;  on  the  Punta  rossa  penin- 
sula, these  schists  are  cut  by  veins  of  a  rose-red  rock  also  containing 
much  rose-red  garnet  in  small  crystals.     Analysis  by  Fasolo  gave  : 

SiOg.         AI2O3.       FegOg.        FeO.  MnO.         CaO.       MgO.  Total. 

37-80       18-03       3-20       23-40        17*04       0-48       0-34       100-29. 

It  is  therefore  spessartite.     Sp.  gr.  4-1016.  L.  J.  S. 

Perlitic  Pitchstone  from  New  South  Wales.  By  William 
F.  Smeeth  (Jahrh.f.  Min.,  1897,  ii.  Kef.,  83 — 84  ;  ivoimJourn.  and  Proc. 
Roy.  jSoc,  J^.S.JV.,  1895,  28,  (for  1894),  306— 320).— Pitchstone  from 
the  Tweed  Biver,  N.S.W.,  gave  on  analysis, 

SiOs.       AlgOg.      FcaOg.      CaO.      MgO.      KgO.      ISTaaO.     H^O.        Total.      Sp.  gr. 
75-51     14-30      1-01      1-81     0-24      2-89     1-21     2-84      99-81      2-47 
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Corresponding  with 

Quartz.         Sanidine.         Albite.  Hypersthene.         Glass.  Water. 

5-11  14-94  2-07  1-90  73-14         2-84  =  100. 

These  minerals  occur  as  phenocrysts  in  the  glassy  base.  The  presence 
of  hypersthene  in  so  acid  a  rock  is  remarkable  ;  it  encloses  magnetite, 
zircon,  and  apatite.  The  glass  contains  KgO,  0-78  ;  ISia^O,  1*14  per  cent. 

The  perlitic  structure  admirably  shown  by  this  rock  is  described  in 
detail,  and  the  so-called  perlitic  cracks  in  quartz  are  discussed  (compare 
Geol.  Mag.,  1896,  3,  15).  L.  J.  S. 

Quartz-mica-diorite  from  Val  Camonica.  By  Caklo  Eiva 
{Jahrb.f.  Min.,  1897,  ii,Ref.,  65— 66 ;  from  Atti.  Soc.  Ital.  Sci.  nat,  1896, 
36,  139 — 159). — A.  quartz-mica-diorite  near  Rino,  in  the  Yal  Camonica, 
consists  of  oligoclase,  brown  mica,  quartz  and  sphene ;  there  is  a  little 
orthoclase,  but  no  hornblende.  Analysis  gave  the  results  under  I ; 
under  II  is  the  analysis  of  a  similar  rock  from  Val  Moja  in  the 
Adamello  Mountains. 


SiOg. 

AlA- 

Fe^Og. 

FeO. 

CaO. 

MgO. 

K2O. 

NasO. 

H.O. 

Total. 

I.  65-73 

16-20 

2-66 

1-68 

3-12 

1-28 

1-89 

4-12 

1-47 

98-15 

I.  66-75 

15-90 

3-73 

1-84 

3-11 

1-23 

1-98 

3-38 

1-22 

9914 

The  surrounding  phyllites,  when  unaltered,  consist  mainly  of  quartz 
with  chlorite  and  a  little  felspar ;  near  the  diorite,  they  contain  the 
following  secondary  minerals  :  biotite,  andalusite,  staurolite,  cordierite, 
muscovite,  tourmaline,  and  garnet.  L.  J.  S. 

Gabbros  of  AroUa.  By  A.  Brun  {Jahrh.  /.  Min.,  1897,  i,  Kef., 
474—475  ;  from  Arch.  Sci.  phys.  nat.,  1894,  32,  102— 109).— The  gneiss 
of  the  district  of  Mt.  Collon  and  the  Arolla  Glacier,  in  the 
Pennine  Alps,  is  cut  by  dykes  of  gabbro.  This  contains  anorthite, 
labradorite,  diallage,  olivine,  hypersthene,  and  hornblende,  together 
with  secondary  actinolite,  mica,  &c.  The  following  analyses  of  the 
rocks  are  by  A.  Brunet ;  in  III  there  is  also  a  trace  of  fluorine. 

SiOa.    FeaOg.  FeO.   AI2O3.    CaO.    MgO.     KgO.    Na^O.     FeS.     MnO.    HgO     Total. 


I. 

48-40 



4-28 

17-53 

11-11 

16-51 

1-8 

0-62 



0-76 

100-91 

II. 

47-45 

2-80 

3-60 

19-25 

14-00 

8-61 

2-20      1-0 

trace 

trace 

1-65 

100-56 

III. 

41-55 

11-38 

1-35 

21-40 

7-80 

12-20 

0-24       0-80 

0-50 

9) 

3-65 

100-87 

IV. 

48-90 

2-52 

3-20 

18-08 

14-10 

11-43 

0-25       1-53 

trace 

}  ) 

0-88 

100-89 

V. 

47-00 

2-31 

3-20 

23-67 

11-40 

8-72 

0-7         2-4 

— 

>> 

0-62 
L. 

10002 

J.  s. 

Dyke  Rocks  from  Alno.  By  Naima  Sahlbom  {Jahrh.  f.  Min., 
1897,  ii,  97 — 101). — The  following  analyses  are  given  of  Dyke  rocks 
from  the  nepheline-syenite  district  of  the  Island  of  Alno,  Sweden. 
I.  Nephelinite  from  S.  Berge,  consisting  of  a  ground-mass  of  nepheline, 
altered  to  natrolite,  and  segirite  needles,  with  phenocrysts  of  segirite 
and  segirite-augite ;  from  the  analysis,  the  mineralogical  composition 
is  calculated  as,  segirite  and  segirite-augite  23-2,  natrolite  63*1,  nephe- 
line 8-7  per  cent.  II,  Monchiquite  from  S.  Berge,  consisting  of  a 
colourless  ground-mass  of  nepheline  (or  analcite),  with  pyroxene 
needles  and  large,  violet-grey  augite  prisms ;  calcite,  sphene,  apatite 
and  pyrites  are  also  present.  Ill,  Ijolite-porphyry  from  As,  consisting 
of  a  fine-grained  mass  of  nepheline,  pyroxene,  and  nielanite,  with  some 

40—2 
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apatite  and  pyrites,  and  phenocrysts  of  melanite  and  pyroxene  ;  the 
analysis  corresponds  with,  melanite,  30*4 ;  segirite  and  segirite-augite, 
30-5  ;  nepheline  35*0  per  cent,  TV,  Alnoite  from  Norrwik  (also  0-25 
fluorine)  consisting  of  a  ground-mass  of  calcite  with  melilite  and  a 
little  brown  mica,  also  much  magnetite  and  perofskite,  and  phenocrysts 
of  apatite  and  olivine ;  this  rock  is  nearer  to  the  true  raelilite-basalts 
than  to  typical  alnoite. 


SiOg. 

TiOa- 

AI2O3. 

FeaOg. 

FeO. 

MnO. 

CaO. 

I. 

49-07 

0-64 

19-46 

2-30 

3-50 

0-38 

3-82 

II. 

42-57 

2-50 

15-90 

2-10 

6-85 

0-79 

10-55 

III. 

42-02 

2-36 

12-05 

7-93 

5-06 

0-96 

17-01 

IV. 

29-25 

2-54 

8-80 

3-92 

5-42 

trace 

17-86 

MgO. 

KgO. 

NagO.       H2O. 

CO2. 

P2O5. 

S. 

Total. 

I. 

0-60 

4-39 

9-25       5-99 

trace 

trace 

— 

99-40 

11. 

3-18 

3-88 

4-71       2-00 

4-87 

)> 

trace 

99-90 

III. 

2-18 

3-15 

4-95       0-67 

— 

1-66 

0-54 

100-54 

IV. 

17-66 

2-45 

0-77       2-61 

6-00 

2-86 

trace 

100-29 

L.  J.  S. 

Green  Earth  from  Monte  Baldo.  By  C.  Wilhelm  von  Gumbel 
{Jahrh.  f.  Min.,  1897,  ii,  Ref.,  33 — 35  ;  from  Sitz.-Ber.  Ahad.  Miinchen, 
1896,  26,  545 — 604). — Green  earth  occurring,  mixed  with  hornstone, 
as  veins  in  Tertiary  basalt-tuff  on  Monte  Baldo,  in  the  Tyrol  and 
quite  near  to  the  Italian  frontier,  gave  analysis  I — III,  by  A. 
Schwager.  It  is  of  a  dark  bluish-green  colour;  sp.  gr.  2*850 — 2-920  ; 
hardness  1  and  3^.  By  long  digestion  with  hydrochloric  or  sulphuric 
acid,  the  fine  powder  is  completely  decomposed,  with  separation  of 
pulverulent  silica.  In  thin  sections,  it  has  a  cloudy  appearance  with 
aggregate  polarisation. 


SiOg. 

TiO^. 

AI2O3. 

FegOg. 

FeO. 

MnO. 

CaO.      MgO. 

K2O. 

I. 

54-80 

0-22 

7-38 

13-12 

7-09 

0-18 

0-20     3-18 

8-48 

II. 

55-80 

0-24 

3-20 

16-85 

3-88 

0-12 

0-16     5-32 

9-04 

III. 

54-84 

0-10 

1-22 

19-16 

4-39 

0-28 

0-24     5-34 

9-75 

IV. 

50-36 

0-02 

7-04 

19-13 

3-95 

0-06 
Organic 

0-91     4-08 

6-62 

NaO. 

LijO. 

PA- 

H2O. 

matter 

Total. 

I. 

0-62 

— 

0-10 

4-99 

trace 

100-36 

II. 

1-12 

— 

0-07 

4-67 

>> 

100-47 

III. 

0-82 



— 

3-77 

>> 

99-91 

IV.     1-58     0-01     0-26  6-32  100-34 

Glauconite  in  renif orm  masses  from  Monte  Brione,  on  Lago  di  Garda, 
gave  IV,  by  Schwager.  It  closely  resembles  the  green  earth  in  appear- 
ance ;  the  colour  is  dark  grey  to  black,  and  the  streak  dirty  blue-green. 
Sp.  gr.  2-955  and  2-952  ;  hardness  3.  The  glauconite  is  more  easily 
decomposed  by  hydrochloric  acid  than  the  green  earth ;  2  per  cent, 
acid  dissolves,  in  8  hours,  58-08  per  cent,  of  the  former,  and  23-86  of 
the  latter,  the  soluble  portion  in  both  cases  having  the  same  composition 
as  glauconite.     Caustic  potash  partially  dissolves  both  minerals. 

From  the  behaviour  with  acid,  it  is  concluded  that  the  Monte  Brione 
glauconite  is  a  simple  mineral,  although  the  analysis  does  not  lead  to 
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a  definite  formula.  The  green  earth  may,  however,  be  a  mixture. 
These  minerals,  which  have  many  characters  in  common,  are  placed  in 
the  mica  group ;  and  for  the  green  earth  of  volcanic  rocks  the  name 
celadonite  (seladonit)  is  retained,  whilst  that  of  sedimentary  rocks  is 
called  glauconite.  Near  the  Tyrolese-Italian  border,  these  green  earths 
are  worked  commercially  for  paints.  L.  J.  S. 

Water  of  the  Adler  Spring  at  Wiesbaden.  By  C.  Eemigius 
Fresenius  and  Heinrich  Fresenius  {Jahrh.  nassau.  Ver.  Naturh, 
1897,  50,  3— 21).— The  water  of  the  Adler  spring  at  Wiesbaden  is 
slightly  yellowish,  and  on  standing  gives  an  ochreous  deposit ;  it  has 
a  temperature  of  64-4°.  Sp.  gr.  1-00626  at  19°.  In  1000  parts  are  : 
Na20,  3-626856;  K,0,  0-108983;  Li^O,  0009217;  NH^,  0-004778 ; 
CaO,  0-499457;  BaO,  0-000287;  SrO,  0013545;  MgO,  0-078575; 
FeO,  0-004025;  MnO,  0-000758;  CI,  4-666173;  Br,  0003818;  I, 
0-000032;  SO3,  0056197;  Vf)^,  0-000030;  AsgO^,  0-000119;  B2O3, 
0-000986  ;  SiOg,  0-062262  ;  total  CO2,  0-593732.  Total  solids  8-342868  ; 
free  CO,,  0'142038.  Rubidium,  caesium,  copper,  titanic  acid,  nitric 
acid,  hydrogen  sulphide  and  organic  matter  are  also  present  in  minute 
traces.  The  composition  of  this  water  is  like  that  of  all  the  other 
warm  salt  springs  of  Wiesbaden  (this  vol.,  ii,  109) ;  it  is  compared 
with  that  of  the  Kochbrunnen.  L.  J.  S. 

Mineral  Waters  in  Canton  Graubtinden.  By  Gustav  Nuss- 
berger  {Jahresher.  Naturf.  Ges.  Graubilnden's,  1896,  39,  67 — 76). — 
Mineral  waters,  rich  in  calcium  sulphate,  from  springs  in  the  Canton 
Graubiinden  (Grisons),  Switzerland,  gave  the  following  results  on 
analysis,  in  parts  per  10,000.  I,  Springs  at  Juf.  II,  Sassal  spring  ; 
temperature,  8-1°;  sp.  gr.  I'OOll  ;  also  MnO,  0-0100.  Ill,  Peiden 
springs  in  the  Lugnetz-thal ;  temperature  12-2°;  sp.  gr.  1*00365. 
IV,  Spring  in  the  Yal  d'Urezza;  temperature  7*3°;  sp.  gr.  I'OOll; 
also  trace  of  organic  matter. 


CaO. 

I.     6-458 

IL     2-5175 

IIL     7-9970 

IV.     4-6949 

Analysis 

MgO.       FeO.        K2O.       NagO.       SO3        SiOg.         CI. 
0-483"        —            _            _          9-533       0-256        trace 
0-4554     00045     0-0594     1-3302     0-3390     0-0265     0-0161 
1-2450     0-1206     0-3779     5-2110     9-2858     0-2450     1-3430 
0-1559     0-0137      trace      0-0231     6-4873    0-0770     0-0201 

is  also  given  of  water  from  a  spring  at  Khazuns. 

L. 

CO2. 

22-8590 

23-3720 

1-0695 

J.  s. 

Physiological   Chemistry. 

Amount  of  Haemoglobin  in  the  Blood  at  High  Altitudes. 
By  PiERo  GiAcosA  {Zeit.  physiol.  Chem.,  1897,  23,  326— 342).— The 
method  of  estimating  haemoglobin  adopted  was  a  colorimetric  one, 
the  instrument  used  being  a  new  one,  which  is  fully  described  and 
figured. 

The  results  show  that  a  long  stay  at  great  altitudes  causes  an 
appreciable  increase  in  the  blood  pigment.  A  shorter  stay  so  that 
acclimatisation  does  not  occur,  or  a  longer  stay  at  lower  elevatioi\s. 
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causes  little  or  no  change ;  the  variations  are  small,  and  differ  in 
different  species  of  animals  and  in  different  animals  of  the  same 
species ;  in  man  there  is  a  tendency  to  increase.  W.  D.  H. 

Absorption   of  Iron   and   Ssnithesis   of  Haemoglobin.      By 

.Justus  Gaule  {Zeit.  Biol,  1897,  35,  377— 393).— The  presence  of 
iron  in  the  chyle  after  the  administration  of  inorganic  salts  of  iron  is 
regarded  as  evidence  that  the  iron  is  absorbed.  In  rabbits,  this  is 
followed  by  a  marked  and  rapid  rise  in  the  number  of  blood  cor- 
puscles, and  of  the  percentage  of  hsemoglobin  in  the  blood.  The  spleen 
increases  in  weight,  and  microchemical  examination  of  this  and  other 
organs  shows  that  the  synthesis  of  new  blood  pigment  probably  occurs 
principally  in  the  spleen,  and,  to  a  less  extent,  in  the  liver  and  bone 
marrow.  W.  D.  H. 

Reducing  Substances  in  the  Blood.  By  Yaldemar  Henriques 
{Zeit,  physioL  Chem.,  1897,  23,  244—257). — The  experiments  per- 
formed on  the  blood  of  dogs  and  rabbits  show  that,  in  addition  to  the 
glucose  preformed  in  it,  the  blood  will  yield  an  extra  amount  after 
boiling  with  sulphuric  acid  ;  this  comes  from  jecorin  ;  in  fact,  the  sugar 
which  originates  from  jecorin  is  from  three  to  five  times  as  abundant 
as  that  which  is  already  preformed.  W.  D.  H. 

Animal  Life  without  Bacteria  in  the  Alimentary  Canal.  By 
George  H.  F.  Nuttall,  and  Hans  Thierfelder  {Zeit,  physiol.  Chem., 
1897,  23,  231 — 235). — Previous  portions  of  this  research  have  shown 
that,  in  mammals,  healthy  life  is  possible  without  the  presence  of 
becteria  in  the  alimentary  tract.  The  present  observations  made  on 
hen's  eggs  were  undertaken  with  the  hope  of  finding  no  bacteria  in 
the  interior  of  the  egg  shell  in  fresh  eggs,  and  during  development. 
This  hope  was  not  fully  realised,  as  the  greater  number  of  eggs  are 
infected  with  bacterial  growths,  which  are  derived  from  the  oviduct 
before  and  during  the  formation  of  the  shell. 

W.  D.  H. 

Influence  of  Muscular  Exercise,  Sweating,  and  Massage  on 
Metabolism.  By  James  0.  Dunlop,  Diarmid  Noi;l  Baton,  Ealph 
Stockman,  and  Ivison  Macadam  {J.  Physiol,  1897,  22,  68 — 91). — The 
experiments  performed  on  various  human  subjects  on  fixed  diet,  show 
that  after  excessive  exercise  there  is  in  the  urine  an  increase  of 
total  nitrogen  (which  is  chiefly  accounted  for  by  increase  of  urea)  of 
preformed  ammonia,  of  creatinine,  and  of  sulphates  (proportionate  to 
the  nitrogen).  With  concomitant  sweating,  there  is  diminution  of 
the  water,  chlorides,  and  sodium.  When  the  subject  is  in  poor  condi- 
tion, there  is  a  rise  of  uric  acid,  nitrogenous  extractives,  and  phos- 
phoric acid. 

The  general  conclusion  drawn  is  that  increase  of  work  leads  to 
increased  katabolism  of  the  proteid  of  muscle  ;  this  is  supported  by 
the  fact  that  uric  acid,  extractives,  and  phosphoric  acid,  are  not  in- 
creased, muscle  being  poor  in  nucleo-proteids.  The  importance  of 
such  a  conclusion  on  the  training  of  athletes  is  pointed  out.  Experi- 
ments on  massage  gave  negative  results.  W.  D.  H. 
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Acetone  as  a  Metabolic  Product.  By  H.  Chr.  Geelmuyden 
{Zeit.  physiol.  Chem.,  1897,  23,  431 — 475). — Acetonuria  occurs  when 
insufficieiit  carbohydrate  food  is  given.  100 — 200  grams  per  diem  are 
necessary  for  an  adult  man.  A  purely  proteid  diet  produces  slight 
acetonuria.  During  hunger,  or  a  mixed  proteid  and  fat  diet,  or  a 
purely  fat  diet,  the  acetonuria  is  considerable.  The  organism  pos- 
sesses the  power  of  destroying  acetone  in  some  degree  ;  but  this  is  not 
sufficient  to  hinder  acetonuria  if  the  amount  of  acetone  in  the  circu- 
lating fluids  of  the  body  is  more  than  the  normal  traces.  (Compare 
Hirschfeld,  this  vol.,  ii,  422.)  W.  D.  H. 

Hepatic  Glycogenesis.  By  Diarmid  Noel  Paton  (./.  Physiol,, 
1897,  22,  121 — 136). — This  is  a  further  contribution  to  the  long- 
sustained  controversy  between  the  author  and  Pavy.  Some  of  the 
experiments  previously  published  are  withdrawn,  but  the  general 
conclusion  is  still  maintained  that  the  conversion  of  glycogen  into 
glucose  is  the  result  of  katabolic  changes  in  the  liver  substance,  and 
not  of  the  action  of  an  amylolytic  zymin  (enzyme).  W.  D.  H. 

The  Mineral  Constituents  of  Human  Organs.  By  Waclaw 
VON  MoRACzEwsKi  {Zeit.  physiol.  Chem..,  1897, 23,  483 — 496). — Previous 
work  has  shown  that  in  anaemia  the  urine  is  rich  in  phosphorus  and 
poor  in  chlorine ;  in  the  blood,  the  converse  is  true.  In  pneumonia, 
both  the  urine  and  blood  are  poor  in  chlorine  and  rich  in  phosphorus. 
There  is,  therefore,  in  some  diseases,  a  retention  of  chlorine  in  the  body, 
but  this  can  only  be  proved  by  an  estimation  of  the  mineral  salts  of 
the  organs.  The  present  paper  gives  numerous  analyses  relating  to 
this  point ;  they  do  not,  however,  bear  out  fully  the  expectations  of 
the  author ;  they  show  increase  of  chlorine  in  cases  of  anaemia,  and 
decrease  in  phosphorus  and  calcium.  The  organs  are  also  more 
watery.  W.  D.  H. 

The  Mineral  Matters  in  Birds'  Bones.  By  Franz  During  {Zeit. 
physiol.  Chem.,  1897,  23,  321 — 325). — Several  observers  have  stated 
that  the  amount  of  mineral  matter  in  the  bones  of  birds  is  greater  than 
in  those  of  mammals  ;  Weiske,  on  the  other  hand,  affirms  that  the  per- 
centage is  lower.  In  the  present  communication,  which  gives  numerous 
analyses,  it  is  shown  that  the  whole  skeleton  of  various  birds  contains 
less  (59 — 63  per  cent.)  mineral  matter  than  the  bones  of  mammals,  in 
which  the  average  percentage  is  66.  These  percentages  are  reckoned 
for  bone  free  from  water  and  fat.  If  individual  bones  are  taken, 
however,  the  long  bones  are  found  to  be  richer  in  mineral  salts  (up  to 
69  per  cent.)  than  the  flat  bones,  where  the  highest  percentage  found 
was  61.  W.  D.  H. 

The  Sulphuric  Acid  in  Bone-ash.  By  Carl  Th.  Morner  {ZeiU 
physiol.  Chem.,  1897,  23,  311— 320).— Weiske  has  stated  that  the 
natural  substance  of  bone  contains  no  sulphuric  acid ;  nevertheless,  its 
ash  contains  that  compound,  and  this  is  derived  from  the  sulphur  of 
the  organic  substratum  of  osseous  tissue  called  collagen.  In  the 
present  research,  it  is  shown  that  if  a  gas  burner  is  used  in  the  process 
of  incineration,  a  not  inconsiderable  quantity  of  sulphuric  acid  is 
derived  from  the  gas.     This  is,  however,  not  the  only  source  of  the 


572  ABSTRACTS   OF   CHEMICAL  PAPERS. 

compound,  for  a  small  quantity  is  found  when  a  spirit  lamp  is  em- 
ployed. This  varies  in  quantity  in  different  bones,  and  originates 
from  chondroitin-sulphuric  acid.  W.  D.  H. 

Distinction  between  Organic  and  Inorganic  Compounds  of 
Iron.  By  A.  B.  Macallum  {J.  Physiol,  1897,  22,  92— 98).— In 
microscopic  preparations  of  tissues,  the  ammonium  sulphide  and 
Prussian  blue  reactions  are  not  always  satisfactory  in  deciding  the 
question  whether  granules  are  composed  of  "  organic  "  or  "  inorganic  " 
compounds  of  iron.  The  best  reagent  is  found  to  be  a  0*5  per  cent, 
aqueous  solution  of  pure  hsematoxylin.  This  does  not  affect  organic 
iron  compounds,  but  stains  inorganic  compounds  bluish-black.  Ferratin, 
carniferrin,  and  peptonates  and  albuminates  of  iron  give  the  blue 
reaction,  and  are  therefore  classified  as  "  inorganic."  "  Organic " 
compounds  may  be  converted  into  "  inorganic  "  by  the  action  of  acidified 
alcohol.  This,  however,  is  not  the  case  with  hsemoglohin  and  hsema- 
tin.  W.  D.  H. 

Iodine  in  the  Hairs.  By  W.  Howald  {Zeit.  physiol.  €hem.,  1897, 
23,  209 — 225). — There  is  no  iodine  or  bromine  in  normal  human  hairs  ; 
but  very  soon  after  the  usual  medicinal  doses  of  iodide  or  bromide  of 
potassium,  iodine  or  bromine  respectively  may  be  detected  in  the  hairs. 
This  disappears  when  the  drug  is  discontinued  and  the  hair  has  been  re- 
peatedly cut.  The  halogen  is  probably  in  an  organic  combination,  and 
is  introduced  in  the  new  hair  which  grows  during  the  use  of  the  drug. 

W.  D.  H. 

The  Amount  of  Iodine  in  Thyroid  Glands.  By  Ad.  Oswald 
{Zeit.  physiol.  Chem.,  1897,  23,  265— 310).— A  very  large  number  of 
determinations  of  the  amount  of  iodine  in  thyroids  are  given ;  the 
greater  number  of  these  were  human,  removed  after  death  from  various 
diseases  in  different  Swiss  Cantons.  It  was  found  that  the  amount  of 
iodine  in  the  gland  was  not  inversely  proportional  to  the  prevalence 
of  cretinism ;  in  fact,  thyroids  in  cases  of  cretinism  in  which  the 
degenerative  change  had  not  gone  so  far  as  to  replace  the  glandular 
with  connective  tissue,  often  contained  more  iodine  than  the  healthy 
organ.  The  quantity  of  iodine  in  the  thyroids  of  both  men  and 
animals  is  in  direct  proportion  to  the  amount  of  colloid  material  in 
the  acini.  W.  D.  H. 

Presence  of  Iodine  in  the  Parathyroid  Glandules.  By  EuoiiNE 
Gley  {Compt.  rend.,  1897,  125,  312— 315).— The  parathyroid  glan- 
dules of  rabbits  were  found  to  contain  from  2-5  to  3  times  as  much 
iodine  as  the  thyroid  glands  of  the  same  animals.  In  the  case  of  dogs, 
the  absolute  quantity  of  iodine  in  the  parathyroid  glandules  is  lower 
than  that  in  the  thyroid  glands,  but  the  percentage  amount  is  much 
higher.  It  is  clear  that  the  glandules  must  be  regarded  as  forming  an 
important  part  of  the  thyroidien  system.  The  exact  relation  between 
the  gland  and  the  glandules  is  under  investigation.  C.  H.  B. 

Chemistry  of  Spermatozoa.  By  Albert  Mathews  {Zeit.  physiol. 
Chem.,  1897,  23,  399 — 411). — The  spermatozoa  of  the  sea  urchin 
Arbacia  contain  no  protamine,  but  instead  a  histon-like  substance  to 
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which  the  name  arhacin  is  given.  The  chromatin  of  these  sperma- 
tozoa is  partly,  if  not  exclusively,  a  union  of  nucleic  acid  with  arbacin. 
The  nucleic  acid  has  the  same  percentage  of  nitrogen  and  phosphorus 
as  that  obtained  from  the  salmon. 

The  chromatin  of  herrings'  spermatozoa  is  a  compound  of  protamine 
and  nucleic  acid  (C3oH5^N"i^Og,C4(^H54P4Ni4027). 

The  spermatozoa  of  the  bull  and  boar  contain  either  protamine  or  a 
histon  extractable  by  the  use  of  sulphuric  acid.  W.  D.  H. 

Physiological  Action  of  Chlorhydrins.  By  C.  R.  Marshall 
and  H.  Ll.  Heath  (./.  Physiol.,  1897,  22,  38— 60).— The  introduction 
of  chlorine  atoms  into  a  fatty  compound  increases  its  narcotic  power. 
The  toxic  power  is  also  increased  if  the  solubility  of  the  compound 
formed  is  not  diminished.  Thus  dichlorhydrin  is  more  of  an  irritant 
than  trichlorhydrin,  because  it  is  more  soluble  ;  the  irritant  action  is 
seen  in  the  alimentary  canal  and  kidney.  The  action  on  muscular 
tissue  increases  with  each  increment  of  chlorine ;  as  this  action  is 
exhibited  also  on  involuntary  muscle,  the  circulation  is  enfeebled. 

W.  D.  H. 

Behaviour  of  Phenylglycine  and  Phenylglycinorthocar- 
boxyUc  Acid  in  the  Animal  Body.  By  Jorgen  E.  Thesen  {J. 
Physiol.  Chem.,1897,  23,  23— 29).— See  this  vol.,  i,  618. 

Physiological  Effects  of  Extracts  of  Suprarenal  Capsules. 
By  Swale  Vincent  {J.  Physiol,  1897,  22,  111— 120).— Large  doses  of 
suprarenal  extract  injected  subcutaneously  produce  muscular  weakness 
and  finally  paralysis,  hssmorrhage  in  various  parts,  irregularity  in  the 
breathing,  and  fall  of  temperature.     The  paralysis  is  central. 

The  cortex  of  the  capsules  contains  no  toxic  substance.  The  toxic 
material  of  the  medulla  is  rapidly  eliminated,  hence  the  largeness  of 
the  dose  required.  A  partial  immunity  can  be  set  up  by  giving  doses 
not  sufficient  to  kill.  -  W.  D.  H. 

Antagonistic  Action  of  Digitalis  and  Nitrites.  By  C.  K. 
Marshall  {J.  Physiol.,  1897,  22,  1 — 37). — Digitalis  counteracts  the 
effect  of  members  of  the  nitrite  group  on  blood-vcFsels,  but  the  influ- 
ence of  the  latter  in  antagonising  digitalis  is  much  more  powerful. 

W.  D.  H. 

Phosphorus  in  Human  and  Cow's  Milk.  By  Julius  Stoklasa 
{Zeit.  physiol.  Chem.,  1897,  23,  343— 346).— Siegfried  states  that  the 
phosphorus*  of  human  milk  is  almost  exclusively  in  combination  in 
casein  and  nucleon  (phosphorcarnic  acid). 

This  leaves  lecithin  altogether  out  of  account.  The  present  analyses 
show  that  a  litre  of  human  milk  contains  0*44  gram  P2O5,  and  of  cow's 
milk  1*81  grams;  of  this  0*153  gram  (or  35  per  cent.)  and  0-091  (or  5 
per  cent.)  respectively  are  obtained  from^  the  lecithin  present.  This, 
and  other  facts  render  a  comparison  between  milk  and  embryo-plants 
interesting.  It  is  stated  that  phosphorcarnic  acid  is  widely  distri- 
buted in  vegetable  organisms,  and  comes  into  prominence  especially 
during  germination  and  blossoming.  W.  D.  H. 


)> 
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Asses  Milk.  By  Arthur  Schlossmann  {Zeit.  physiol.  Chem.^  1897, 
23,  258 — 264). — Asses  milk  is  white,  with  a  bluish  opalescence ;  it  is 
faintly  sweet,  like  diluted  cow's  milk  ;  the  fat  globules  as  seen  under 
the  microscope  are  scanty  in  comparison  with  those  in  cow's  and  human 
milk.  One  c.c.  has  an  alkalinity  equal  to 0*404  c.c.  of  decinormal  sulphuric 
acid,  and  an  acidity  equal  to  0-06  c.c.  of  decinormal  sodium  hydroxide. 
Its  sp.  gr.  varies  from  1'031  to  1-036 ;  it  contains, 

Dry  residue    11-15  per  cent. 

Ash 0-40 

Fat 0-36 

Sugar 4-94 

Phosphorcarnic  acid      0-12         „ 

Total  nitrogen  0-24         „ 

Three-quarters  of  the  proteids  consist  of  caseinogen,  the  remaining 
quarter  being  lactalbumin  ;  these  account  for  86  per  cent,  of  the  nitro- 
gen. The  small  quantity  of  fat  shows  how  greatly  asses  milk  differs 
from  human  milk,  with  which  it  is  often  compared.  W.  D.  H. 

Behaviour  of  Animal  and  Vegetable  Foods  in  the  Alimen 
tary  Canal.  Introduction.  By  Wilhelm  Prausnitz  {Zeit  Biol., 
1897,  35,  287—290).  Vegetable  Matter  in  Human  Faeces.  By 
Joseph  Moeller  {ihid.,  291—315).  Flesh  in  Human  Faeces.  By 
Fritz  Kermauner  {ihid.,  316 — 334).  Chemical  Composition  of 
the  Faeces  with  Different  Diets.  By  Wilhelm  Prausnitz  {ibid., 
335 — 354).  Bacteria  of  Human  Faeces,  By  Hans  Hammerl 
{ihid.,  355 — 376). — This  forms  a  series  of  investigations,  microscopical, 
chemical,  and  bacteriological,  on  the  composition  of  human  fseces. 
From  the  nutritional  standpoint,  such  work  is  essential  for  the  estima- 
tion of  the  value  of  a  diet.  Each  paper  is  prefaced  by  a  summary  of 
previous  work  on  the  same  subject. 

Microscopical  examination  of  the  fseces  after  vegetable  diet  shows  a 
considerable  amount  of  vegetable  dehris,  principally  of  the  nature  of 
membranes,  and  cellulose.  Starch  grains,  after  the  administration  of 
potatoes  and  cereals,  are  hardly  ever  found. 

After  an  abundant  meat  diet,  muscular  fibres  in  very  small  quan- 
tities form  a  constant  constituent  of  the  fseces,  and  the  amount  was 
roughly  estimated  by  a  microscopical  comparison  of  the  fseces  with 
some  of  the  same  material  intimately  mixed  with  a  known  quantity 
of  finely  divided  flesh. 

In  the  chemical  investigation  of  the  excrements  after  diets  of  various 
kinds,  particular  attention  is  given  in  the  analyses  to  total  solids,  nitro- 
gen, fat,  and  ash.  By  the  use  of  a  diet  the  constituents  of  which  are 
almost  completely  absorbed,  like  rice,  meat,  baked  finely  divided  wheat 
meal,  there  is  in  the  fseces  8 — 9  nitrogen,  12 — 18  ether  extract,  and 
11 — 15  ash  per  cent. 

In  comparison  with  this  "  normal,"  the  nitrogen  usually  falls  when 
the  diet  is  less  well  absorbed  ;  although  in  a  few  cases,  when  nutri- 
ment of  high  nitrogenous  value  is  given,  it  rises. 

The  secretions  from  the  intestines  always  form  a  very  considerable 
factor  in  the  composition  of  the  fseces,  and  the  quantity  of  fseces,  there- 
fore, depends  on  the  nature  rather  than  on  the  amount  of  the  food  given. 
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In  some  apparent  exceptions  to  these  rules,  a  relatively  low  percent- 
age of  nitrogen  is  produced  by  a  relative  increase  of  ash  and  fat. 

No  characteristic  difference  between  the  use  of  animal  and  vege- 
table diet  is  observable.  W.  D.  H. 

Stercorin.  By  Austin  Flint  {Zeit.  physiol.  Chem.y  1897,  23, 
363 — 367). — Bondzynski  and  Humnicki  have  given  the  name  kopro- 
sterol  to  a  constituent  of  human  faeces  which  is  derived  from  choles- 
terol (Abstr.,  1896,  ii,  320).  It  is  shown  that  this  is  no  new  material, 
but  is  identical  with  the  substance  named  stercorin  by  the  author,  and 
described  by  him  many  years  ago.  W.  D.  H. 

The  Nitrogenous  Constituents  of  the  Urine.  By  William 
Camerer  {Zeit.  Biol.,  1897,  35,  206 — 251). — A  large  number  of  obser- 
vations on  human  urine,  in  which  the  influence  of  diet,  age,  work,  gout, 
&c.,  on  the  amount  of  total  nitrogen,  urea  nitrogen,  uric  acid  nitrogen, 
and  nitrogen  of  alloxuric  bases  are  given.  In  connection  with  the 
estimation  of  the  last-named  substances,  the  rreat  discrepancies  between 
the  results  obtained  by  previous  observers  a  e  pointed  out.   W.  D.  H. 

Uric  Acid  Formation  in  Man.  By  William  J.  Smith  Jerome 
{J.  Physiol.,  1897,  22,  146 — 158). — The  research  relates  to  the  influence 
of  diet  on  the  formation  of  uric  acid.  If  nuclein  is  introduced  in  the 
food,  the  alloxan  group  appears  in  the  urine,  partly  as  uric  acid  ; 
and  the  variations  in  the  amount  of  the  latter  are  believed  to  be  chiefly 
due  to  the  amount  of  nuclein  in  the  food.  The  uric  acid  passed  during 
fasting  is,  doubtless,  attributable  to  katabolism  of  nuclein-holding  cells 
in  the  body.  W.  D.  H. 

Urinary  Sediments  and  Gout.  By  A.  Bitter  (Carlsbad)  {Zeit. 
Biol.,  1897,  35,  155 — 182). — The  paper  is  principally  a  discussion  of  the 
possible  ways  in  which,  by  an  interaction  of  the  phosphates  and  urates 
in  the  urine,  free  uric  acid  may  be  deposited.  The  views  of  Garrod  in 
relation  to  the  cause  of  gout  are  subjected  to  criticism.  In  the  tables 
of  analyses  given,  it  is  shown  that,  in  many  cases  in  which  there  is  a 
deposit  of  uric  acid  crystals,  there  is  no  increase  in  the  absolute  amount 
of  uric  acid  ;  indeed,  in  cases  where  the  acid  is  deposited  as  urates, 
the  uric  acid  is  more  abundant.  W.  D.  H. 

Constituents  of  Urine  Precipitated  by  Phenylhydrazine. 
By  Max  Jaff^  {Zeit.  physiol.  Chem.,  1897,  22,  532— 537).— PAen^/?- 
semicarhazide  from  the  urine  of  dogs. — When  the  urine  of  dogs,  which 
have  been  fed  on  meat,  is  treated  with  phenylhydrazine  and  acetic 
acid,  a  large  amount  of  a  yellow,  crystalline  precipitate  is  obtained, 
which  proved  to  be  identical  with  phenylsemicarbazide,  first  obtained 
byE.  Fischer  {Annalen,  190,  130)  from  phenylhydrazine  hydrochloride 
and  potassium  cyanate. 

The  author  was  unable  to  isolate  this  substance  from  the  urine  of 
dogs  fed  on  bread  or  milk,  or  from  human  urine  after  mixed  diet. 

Phenylsemicarbazide  is  produced  almost  quantitatively  on  warming 
a  solution  of  carbamide  (10,  5,  3,  or  2  per  cent.)  with  phenylhydrazine 
and  acetic  acid. 

The  presence  of  ethylcarbamide  in  the  urine  of  a  dog  could  not  be 
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proved,  although  the  isolation  of  its  phenylhydrazine  compound  was 
attempted.  A.  W.  C. 

Kynurenic  Acid.  By  Achille  Capaldi  {Zeit  physiol.  Chem.,  1897, 
23,  87 — 91). — Haagen  has  observed  that  the  amount  of  kynurenic  acid 
in  the  urine  of  a  dog  is  lessened  when  the  animal  is  fed  with  sterilised 
instead  of  raw  meat.  The  author  points  out  that  it  is  impossible  to 
attribute  this  fact  to  the  decrease  of  putrefactive  matter  in  the 
intestine,  as  this  cannot  have  the  least  influence  on  the  intensity  of 
the  bacteriological  decomposition.  Nevertheless,  experiments  were 
made  which  prove  conclusively  that  the  bacteria  of  the  intestines  pro- 
duce no  kynurenic  acid  nor  any  substance  which,  after  absorption  by 
the  tissues,  is  changed  into  this  acid.  Moreover,  kynurenic  acid  is  not 
formed  by  the  action  of  the  secretion  of  the  pancreas  of  a  dog  on 
proteids,  nor  is  it  formed  in  the  intestines  themselves.        A.  W.  C. 

Kynurenic  Acid.  By  P.  Solomin  {Zeit.  physiol.  Chem.,  1897,  23, 
497 — 604). — In  the  dog,  the  daily  excretion  of  kynurenic  acid  and  of 
uric  acid  vary  a  great  deal;  but  there  is  no  constant  relationship 
between  the  two.  If  isatin  is  given,  it  is  not  excreted  as  kynurenic 
acid  ;  tyrosine  also  is  not  a  parent  substance  of  this  acid.  If  kynurenic 
acid  is  given  subcutaneously,  it  is  in  part  excreted  in  the  urine  as 
such  ;  but  in  men  and  rabbits  the  percentage  excreted  is  much  less,  as 
they  have  apparently  more  power  to  destroy  it.  W.  D.  H. 

Alcaptonic  Acids.  By  Kael  H.  Huppert  {Zeit.  physiol.  Chem., 
1897,  23,  412 — 416). — In  recent  cases  of  alcaptonuria,  the  acid  found 
has  been  homogentisic  acid  ;  but  to  this  a  case  recorded  by  Kirk  forms 
an  exception,  he  having  described  the  acid  as  uroleucic.  From  some  of 
the  raw  material  from  this  case,  attempts  were  made  in  the  present 
research  to  obtain  homogentisic  acid,  and  it  was  found ;  Kirk's  case 
is  therefore  no  exception.  Uroleucic  acid  was,  however,  found  as  well, 
although  in  smaller  quantities.  The  properties  of  the  two  acids  are  very 
similar  ;  the  former  contains  two  hydroxyl  groups,  the  latter  three,  two 
united  to  the  benzene  nucleus,  the  third  in  a  side  chain. 

Methylated  uroleucic  acid  gives  the  same  oxidation  product  as 
methylated  homogentisic  acid ;  uroleucic  acid  is  probably  dihydroxy- 
phenyl-lactic  acid,  CgH3(OH)2  •  CH2-CH(0H)  •  COOH,  and  this  coincides 
with  the  view  held  as  to  the  origin  of  homogentisic  acid  from  tyrosine. 

W.  D.  H. 

Chronic  Oxalic  Acid  Poisoning.  By  W.  Caspari  {Bied.  Centr., 
1897,  26,  529—533  ;  from  Inaug.  Diss.  Berlin).  Feeding  Experi- 
ments ■with  Turnip  Leaves.  By  Nathan  Zuntz  {ihid.,  533 — 534; 
from  D.  Landwirt,  1896,  No.  74). — Experiments  in  which  rabbits  were 
fed  with  turnip  leaves  and  meal,  with  meal,  bran,  and  oxalic  acid,  with 
excess  of  calcium  carbonate  and  hydrogen  sodium  carbonate,  showed 
that  oxalic  acid  in  the  form  of  sodium  salt  is  the  most  injurious,  owing, 
partly,  to  loss  of  lime  and  consequent  weakening  of  the  bones.  The 
calcium  salt  was  least  injurious,  whilst  the  turnip  leaves,  which  con- 
tain both  sodium  and  calcium  oxalate,  were  less  injurious  than  sodium 
oxalate,  and  more  so  than   calcium  oxalate.     Another  rabbit,   which 
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received   nearly  200  grams  of  oxalic  acid  as  calcium  salt,  was  less  in- 
jured than  one  which  had  only  1 1  grams  as  sodium  salt. 

Further  experiments,  made  with  dogs,  showed  that  the  consumption 
of  oxalic  acid  gave  rise  to  increased  amounts  of  lime  in  the  faeces  and 
urine.  When  given  for  a  short  time,  in  small  amount,  and  in  a  not 
too  soluble  form,  oxalic  acid  acts  beneficially  by  increasing  the  appetite 
In  larger  quantity,  it  is  poisonous,  injuring  the  bones  and  kidneys, 
and  perhaps  the  heart. 

ZuNTZ  refers  to  von  Nathusius's  experiments,  in  which  sheep  which 
received  food  containing  oxalic  acid  for  6  months  were  not  injured  ; 
this  was  shown  to  be  due  to  the  destruction  of  the  oxalic  acid  in  the 
sheep's  rumen.  The  contents  of  the  rumen  of  a  sheep  which  had 
been  fed  with  oxalic  acid  destroyed  a  measured  quantity  of  sodium 
oxalate  in  24  hours  [the  amount  is  not  stated].  Sheep  which  have 
not  been  fed  with  oxalic  acid  have  not  this  power,  or  at  least  not  to 
the  same  extent. 

With  pigs,  the  same  results  were  obtained  as  with  rabbits  and  dogs  ; 
the  bones  became  so  weak  that  the  animals  could  scarcely  stand,  and 
the  solid  excrement  contained  large  amounts  of  lime.       N.  H.  J.  M. 

Clinical   Significance    of  Lactic   Acid.      By  J.  H.    de  Jong 

{Chem.  Centr.,  1896,  ii,  806—807.     See  this  vol.,  ii,  607). 
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Behaviour  of  Yeast  at  a  High  Temperature.    By  T.  Nakamura 

{Bull.  Coll.  Agric.  Imp.  Univ.  Tokyo,  1897,  3,  227— 230).— A  pure 
cultivation  of  yeast  was  grown  in  a  solution  of  cane-sugar  (10  per 
cent.)  and  meat  extract  (0-5  per  cent.),  the  supernatant  liquid  poured 
off,  and  the  sediment  washed  with  sterilised  distilled  water.  It  was 
then  suspended  in  sterilised  water,  and  5  c.c.  of  the  mixture  placed  in 
a  test  tube  closed  with  a  cotton  plug,  and  exposed  for  several  minutes 
to  a  constant  temperature.  The  yeast  was  not  destroyed  by  exposure 
for  1 J  hour  at  46°,  or  for  2  hours  at  48°,  but  was  completely  destroyed 
by  a  temperature  of  52°  in  20  minutes.  Exposure  to  a  temperature 
of  50°  destroyed  the  yeast  in  30  minutes,  but  not  in  29  minutes. 

The  results  of  other  observers,  who  state  that  yeast  is  destroyed  at 
40°,  is  ascribed  to  the  fact  that,  after  being  heated,  yeast  never  pro- 
duced fermentation  in  Pasteur's  solution  as  quickly  as  the  control 
sample,  the  retardation  sometimes  amounting  to  several  days. 

As  regards  the  effect  of  different  compounds  in  enabling  yeast  to 
resist  the  action  of  heat,  experiments  were  made  in  which  the  yeast 
was  suspended  in  various  solutions  and  heated  at  50°  for  30  minutes, 
and  the  effect,  after  addition  of  sterilised  Pasteur's  solution,  observed. 
With  distilled  water,  cane-sugar  solution  (10  per  cent.),  sodium  sul- 
phate (1  to  10  per  cent.),  and  disodium  phosphate  (1  to  10  per  cent.), 
there  was  no  fermentation  ;  with  sodium  chloride  (1  to  10  per  cent.), 
there  was  only  fermentation  after  heating  in  the  3  per  cent,  solution ; 
with  sodium  nitrite  (1  to  10  per  cent.),  there  was  only  fermentation  in 
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the  case  of  the  2  per  cent,  solution ;  with  meat  extract  {0"5  per  cent.), 
there  was  normal  fermentation.  Only  the  last  three  solutions  had, 
therefore,  the  effect  of  increasing  the  resistance  towards  heat. 

Oscar  Loew  {ibid.,  230 — 232)  calls  attention  to  the  soluble  proteid 
recently  obtained  by  Buchner  by  expressing  yeast  (this  vol.,  ii,  154). 
He  considers  it  probable  that  the  proteid  is  intimately  connected  with 
the  living  protoplasm,  and  that  the  greater  part  of  it  remains  within 
the  cells,  where  most  of  the  sugar  would  be  fermented.  It  will  be  of 
interest  to  examine  the  effect  of  diamide,  hydroxylamine,  hydrogen 
cyanide,  &c.,  on  the  zymase,  on  the  one  hand,  and  of  cyanogen,  form- 
aldehyde, &c.,  on  the  other  (compare  Loew,  Pflilg.  Arch.,  27,  208,  and 
Abstr.,  1888,  607).  N.  H.  J.  M. 

Two  New  Kinds  of  Red  Yeast.  By  K.  Yabe  {Bull.  Coll.  Agr.  Imp. 
Univ.  Tokyo,  1897,  3,  233 — 236). — The  two  new  species  of  yeast  were 
obtained  from  the  soil  of  rice  fields  and  from  rice  straw.  They  both 
resemble  Saccharomyces  rosaceous  in  not  forming  ascospores,  but  differ 
from  it  in  other  respects. 

Saccharomyces  Japonicus. — The  cells  are  elliptic,  and  approach  a  more 
globular  form  when  well  nourished  with  meat  extract.  Size  =  6  x  3  /x, 
(in  Pasteur's  solution)  and  9*2  x  5*1  )u,  to  103  x  6'1  /x  (in  meat  ex- 
tract). It  grows  well  on  potato,  and  acquires  a  brilliant  red  tint. 
It  is  unable  to  produce  alcohol  from  glucose  or  cane-sugar,  and  its 
development  is  retarded  in  presence  of  3  per  cent,  of  alcohol,  and  alto- 
gether stopped  by  7  per  cent.  A  temperature  of  45°  for  15  minutes 
destroys  the  cells. 

S.  Keisheana. — Globular  cells  5*1  fx  to  9 /x  in  diameter.  It  forms  a 
faintly  pink  deposit  in  Pasteur's  solution,  but  the  colour  is  brighter 
on  potato,  probably  owing  to  the  effect  of  free  oxygen.  A  moderate 
growth  is  obtained  in  starch-culture  in  sugar-gelatin,  but  the  cells  remain 
colourless,  whilst  those  on  the  surface  gradually  acquire  a  pink  colour. 
The  cells  are  killed  by  heating  for  15  minutes  at  50°,  but  not  at  46°. 
Development  is  retarded  by  5  per  cent,  and  stopped  by  7  per  cent, 
alcohol.  N.  H.  J.  M. 

Production  of  Carbon  Bisulphide  by  Schizophyllum  loba- 
tum.  By  F.  A.  Went  {Chem.  Centr.,  1896,  ii,  939  ;  from  Ber.  deut. 
hot.  Ges.,  1896,  158—163,  and  Centr.  Bakt.  Par.,  2,  ii,  528).— A  culti- 
vation of  Schizophyllum  lohatum  in  sugar-peptone  yielded  carbon  bi- 
sulphide when  distilled  ;  in  hydrogen,  the  fungus  produces  no  carbon 
bisulphide,  or  only  traces.  When  cultivated,  with  peptone  as  the 
source  of  nitrogen,  an  alcohol  (probably  ethylic  alcohol)  is  formed,  and 
in  absence  of  air,  there  is  active  fermentation,  the  amount  of  carbonic 
anhydride  produced  being  considerably  greater  than  with  access  of  air. 

The  fungus  occurs  in  Java  on  old,  fallen  branches  of  Fedocarpus,  and 
on  dead  bamboo  stems,  &c.  N.  H.  J.  M. 

Decomposition  of  Fibrin  by  Streptococci.  By  Oskar  Emmeh- 
LiNG  {Ber.,  1897,  30,  1863—1868.  Compare  this  vol.,  ii,  113).— 
The  experiments  were  made  with  pure  cultures  of  Streptococcus  longus 
Petruschky,  and  with  fibrin  from  the  blood  of  freshly- killed  pigs. 
Four  kilograms  of  fibrin  were  added  to  3  litres  of  water,  and  the 
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whole  sterilised  by  heating  at  100°  for  2  hours  a  day  during 
4  days  ;  the  mixture  was  then  inoculated  and  kept  in  an  incubator 
at  40°  for  3  weeks,  when  the  products  of  decomposition  were  in- 
vestigated. For  this  purpose,  the  liquid,  after  filtration  through  a 
Pukall's  filter,  was  distilled  at  40°  under  diminished  pressure ;  the 
solution,  which  was  faintly  alkaline  at  the  beginning,  became  acid, 
whilst  the  distillate  was  strongly  alkaline,  and  from  it  the  author 
obtained  ammonia,  methylamine,  and  trimethylamine.  The  following 
substances  were  obtained  from  the  residue  after  evaporation  :  tyro- 
sine, leucine,  acids  of  the  fatty  series  from  acetic  to  caproic  (with  the 
exception  of  valeric  acid),  succinic  acid,  trimethylamine,  and  a  basic 
substance  having  the  composition  of  a  coUidine,  although  apparently 
differing  from  any  of  those  already  known.  Peptonic  substances  were 
also  obtained,  and  their  physiological  action  tested.  No  poisonous 
substances  could  be  isolated  by  the  method  described.  J.  J.  S. 

Decomposition  of  Elastin  by  Anserobio  Micro-organisms. 
By  LuiGi  ZojA  {Zeit.  phijsioL  Chem.,  1897,  23,  236— 243).— Elastin 
was  prepared  from  the  ligamentwn  nuchoe  of  the  ox,  by  a  method 
which  differs  only  in  small  details  from  that  adopted  by  Horbaczewski 
and  by  Chittenden  and  Hart.  The  putrefaction  was  carried  out  in  a 
Hoppe-Seyler  flask,  air  being  excluded  ;  the  gases  obtained  consisted 
of  carbonic  anhydride  90-46,  hydrogen  474,  methane  2'37,  and  nitrogen 
2'43  per  cent.  Two  days  after  the  evolution  of  gas  ceased,  the  experi- 
ment was  stopped,  and  much  material  was  still  undissolved  ;  the  sul- 
phur is  eliminated  as  mercaptan  and  not  as  hydrogen  sulphide.  In  the 
distillate,  valeric  and  butyric  acids  were  found,  whilst  the  residue 
gave  phenylpropionic  acid,  aromatic  hydroxy-acids,  and  ammonia. 

W.  D.  H. 

Chemical  and  Bacteriological  Investigation  of  the  Fermenta- 
tion of  Fresh  Grass.  By  Oskar  Emmerling  {Ber.,  1897,  30, 
1869 — 1870). — Freshly  cut  grass  was  pressed  into  a  large  earthenware 
vessel,  closed  by  a  lid  into  which  fitted  a  thermometer  and  delivery 
tube.  The  composition  of  the  grass  was  :  woody  tissue  26*4,  ether 
extract  1*86,  proteids  11*8,  ash  7*62,  and  non-nitrogenous  extract 
52*32  per  cent.,  calculated  on  the  dry  substance.  At  the  end  of  24 
hours,  the  temperature  had  risen  to  26°,  at  which  point  it  remained 
stationary  for  some  time,  and  then  gradually  sank  to  the  temperature 
of  the  room.  For  4  weeks,  a  slow  but  continuous  evolution  of  gas, 
consisting  of  64  per  cent,  carbonic  anhydride  and  36  percent,  nitrogen, 
took  place.  At  the  end  of  this  period,  the  grass  had  the  composition  : 
woody  tissue  31*36,  ether  extract  3*24,  proteids  9*13,  ash  8*14,  and 
non-nitrogenous  extract  48*13  per  cent.  The  increase  in  the  ether 
extract  was  largely  due  to  the  presence  of  organic  acids,  formed 
mainly  at  the  expense  of  the  non-nitrogenous  extract,  that  is,  carbo- 
hydrates. The  hay  thus  formed  possessed  a  somewhat  pleasant 
ethereal  odour,  and  at  the  same  time  a  pungent  odour  which  was 
found  to  be  due  to  quinone. 

Among  the  organisms  isolated  were  small  quantities  of  moulds, 
chiefly  species  of  mucor  ;  and,  besides  hay  bacteria,  granulobacter  and 
coccus  species.  Bacillus  mycoides  was  found.     It  has  been  shown  that 
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the  latter  organism  is  capable  of  fermenting  glucose,  yielding  inactive 
lactic  acid ;  and  that  it  is  also  capable  of  hydrolysing  cane-sugar, 
maltose,  and  glycogen.    No  other  lactic  acid  bacterium  could  be  isolated. 

J.  J.  S. 

An  Important  Function  of  Leaves.  By  U.  Suzuki  {Bull.  Coll. 
Agric.  Imp.  Univ.  Tokyo,  1897,  3,  241 — 252). — As  it  is  known  that, 
during  the  night,  a  considerable  amount  of  carbohydrates  in  the  leaves 
migrate  to  other  parts  of  the  plant,  it  seemed  probable  that  a  corre- 
sponding amount  of  proteids  are  also  transported  from  the  leaves,  since 
the  decrease  of  the  protecting  carbohydrates  must  involve  an  attack 
on  the  reserve  of  proteids  formed  during  the  day.  One  experiment 
has  already  been  made  in  this  direction  by  Sapoznikow  (Abstr.,  1896, 
ii,  537). 

The  following  results  were  obtained  with  the  leaves  of  a  number  of 
plants  which  were  cut  at  6  a.m.  and  6  p.m.  respectively.  The  plants 
selected  for  experiment  were  :  (1)  Wistaria  hrachyhotrys  ]  (2)  Phaseolus 
mungo ;  (3)  Phaseolus  vulg. ;  (4)  Pueralia  Thumhergiana ;  (5  and  6) 
Solanwni  tuherosu7n ;  (7)  Batatas  edulis ;  (8)  Polygonum  fagopyrum 
and  (9)  Helianthus  annuus.  The  numbers  show  the  absolute  amounts 
(in  grams)  in  100  leaves. 


Evening. 


Morning. 


' 

N.  as 

N.  as 

N.  as 

^ 

N.  as 

N.  as 

N.  as 

" 

N. 

proteids. 

asparagine  amides.* 

Starch. 

N. 

proteids. 

asparagine.  amides. 

*  Starch. 

1. 

0-1725 

0-1457 

0-0050 

0-218 

0-4848 

0-1490 

0-1215 

0-0058 

0-0217 

0-2611 

2. 

0-8160 

0-6610 

0-0300 

0  1250 

2-0520 

0-7270 

0-5955 

0-0170 

0-1145 

1-4560 

3. 

0-8660 

0-7021 

0-0510 

0-1129 

5-8970 

0-8290 

0-6260 

0-0490 

0-1540 

3-9350 

4. 

1-887 

1-516 

0-112 

0-126 

— 

1-797 

1-559 

0-112 

0-260 

— 

6. 

0-3350 

0-2517 

0-0230 

0-0603 

0-9600 

0-3067 

0-2390 

0-0163 

0-0514 

0-4134 

6. 

0-1944 

0-1552 

0-0130 

0-0260 

— 

0-1791 

0-1414 

0-0235 

00142 

— 

7. 

1-566 

1-238 

0-152 

0-176 



1-504 

1-186 

0-210 

0-108 

— 

8. 

0-1798 

0-155' 

0-0091 

0-0156 

— 

0-1649 

0-1435 

0-0048 

0-0166 

— 

9. 

3-976 

2-990 

0-226 

0-760 

7-066 

3-590 

3-000 

0-344 

0-246 

5-535 

*  Excluding  asparagine. 

The  results  show  in  most  cases  a  decrease  of  total  and  proteid 
nitrogen,  more  or  less  corresponding  with  the  loss  of  starch.  The 
exceptions  in  the  case  of  Helianthus  (9)  and  Pueralia  (4)  are  explained 
by  the  fact  that  the  evening  leaves  were  not  dried  immediately  and 
had  therefore  remained  alive  during  the  night,  so  that  a  decomposition 
of  proteids  might  have  occurred  with  accumulation  of  amides.  This 
was  shown  by  another  experiment  to  actually  take  place. 

It  is  therefore  established  that  leaves  possess  the  important 
function  of  facilitating  the  formation  of  proteids  in  all  parts  of  the 
plant  by  assimilating  nitrates,  yielding  thereby  amido-compounds.  A 
great  advantage  is  thus  gained  for  the  stems,  roots,  and  fruit,  in  which 
the  conditions  for  the  assimilation  of  nitrates  are  less  favourable  than 
in  the  leaves. 

The  author  thinks  that  Kosutany's  results  (this  vol.,  ii,  115)  cannot 
be  considered  conclusive  as  regards  the  functions  of  leaves  under 
discussion.  Kosutany  collected  leaves  at  4  p.m.  and  at  3  a.m.  and  the 
results  would  therefore  show  smaller  differences  than  in  the  present 
case.  N.  H.  J.  M. 
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Production  of  Sugars  in  Beetroot.  By  Friedrich  Strohmer 
{Chem.  Centr.,  1896,  ii,  847—848  ;  from  Oestr.-ung.  Zeit.  Zucker.-Ind.  u. 
Landw.,  25,  589 — 600). — The  opinion  expressed  30  years  ago  by 
H.  Schacht,  that  the  quality  of  beetroots  depends  on  the  number  of 
developed  leaves  and  the  length  of  life  of  the  plant,  is  now  shown  to 
be  free  from  objections.  Sugar  is  produced  in  the  leaves  either  directly 
as  reducing  sugar,  or  from  starch  or  other  carbohydrate,  and  migrates 
through  the  leaf  stems  to  the  root.  The  production  of  sugar  depends 
on  the  amount  of  light,  and  the  form  and  position  of  the  leaves  are  of 
importance.  When  the  sunlight  passed  through  white  or  yellow  glass, 
leaf  production  was  vigorous,  but  with  blue  or  red  glass,  feeble ;  and 
the  weight  of  roots  under  the  influence  of  yellow  light  was  nearly 
twice  as  great  as  when  blue  and  red  light  were  employed.  The  per- 
centage of  sugar  under  the  different  conditions  was  7*4 — 8*1  with 
yellow,  6*4 — 7  "4  with  red,  and  8*0 — 8*4  with  blue  light.  For  producing 
total  organic  substance  in  beetroot,  rays  of  medium  wave-length  are 
the  most  favourable,  but  for  converting  the  products  of  assimilation 
into  sugar,  the  so-called  chemical  rays  seem  to  have  a  prominent  rdle. 

The  results  of  field  experiments  showed  that  sugar  production  begins 
at  an  early  stage  in  the  leaves,  but  is  greatest  from  the  beginning  of 
August  to  the  middle  of  September.  Under  favourable  conditions, 
there  may  be  a  not  inconsiderable  accumulation  of  sugar  even  later. 

From  the  beginning  of  J  uly,  the  sum  of  the  percentages  of  water  and 
sugar  in  the  roots  is  constant.  This,  and  the  fact  that  the  percentage 
of  sugar  in  the  roots  increases  until  the  leaves  die,  indicates  that  the 
sugar,  once  stored  in  the  roots,  remains  there.  It  is  only  when  the 
roots  are  taken  out  of  the  soil  and  the  leaves  cut  off  that  the  sugar 
begins  to  be  used  up  in  maintaining  the  life  of  the  plant  and  in 
preparation  for  second  year's  growth.  N.  H.  J.  M. 

The  Carbohydrates  of  Rye,  Barley,  and  Wheat  at  Different 
Periods.  By  H.  Jessen-Hansen  {Bied.  Centr.,  1897,  26,  630—636; 
from  Carlsherg.  Lab.  Meddel,  1896,  4,  145— 193).— The  grain  at  the 
dates  on  which  they  were  examined  had  the  following  weights  per 
200  (in  grams).  I.  Rye  («)  20—22  June,  1893,  2-486;  {h)  29—30 
June,  5-1255  ;  (c)  11  July,  9-561,  and  {d)  22  July,  9'505.  II.  Barley 
{a)  29—30  June,  6-377;  {h)  3  July,  10-684;  (c)  14  July,  20-216,  and 
\d)  25  July,  19-450.  III.  Wheat  (a)  4  July,  5-193;  (h)  13  July, 
9-900,  and  (c)  31  July,  14-300  grams.  The  following  table  gives  the 
analytical  results  at  the  different  dates. 
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Dry 

1 

Per  cent,  in  dry  substance. 

Sol.  in  90  per  cent. 

matter 

alcohol. 

Soluble  in  70  per  cent,  alcohol. 

in 
fresh 

Pento- 
sans. 

Starch. 

grains. 

Invert- 

Cane- 

?Se- 

Invert- 

Cane- 

Baryta 

"Un- 

sugar. 

sugar. 

calose. 

sugar. 

sugar. 

prop. 

known." 

I.     a. 

27-6 

5-1 

(11-4)* 

5-15 

5-23 

7-78 

0-90 

0 

19-40 

6-36 

h. 

33-0 

7-6 

34-8 

3-5 

2-52 

1-78 

0-38 

0 

9-62 

4-82 

c. 

45-4 

7-4 

50-9 

0-98 

1-47 

0-68 

— 

0-50 

0-11 

1-68 

d. 

58-45 

6-4 

60-6 

0-31 

0-43 

0-34 

0-36 

0-74 

trace 

1-94 

II.  a. 

24-39 

3-5 

16-08 

5-14 

9-15 

6-10 

0-98 

0 

9-05 

7-21 

h. 

28-60 

4-1 

40-40  i 

1-84 

2-74 

3-03 

0-67 

0 

7-4 

5-25 

c. 

40-41 

5-8 

57-42 

0-50 

0-44 

0-55 

0-57 

0-09 

trace 

1-31 

d. 

55-60 

5-7 

57-57 

— 

— 

— 

0-68 

0-47 

0 

0-54 

Ill.a. 

27-85 

5-4 

26-45 

5-20 

5-56 

8-46 

1-23 

0 

6-81 

4-45 

h. 

37-77 

7-0 

54-45 

1-14 

1-27 

0-71 

0-36 

0 

2-54 

2-96 

c.    55-29 

6-4 

65-90  ! 

1 
i 

0-48 

0-44 

0-33 

0-39 

0 

trace 

1-15 

*  Determination  made  in  sample  taken  20  June,  1894. 

The  precipitate  obtained  with  baryta  from  the  rye  extract  yielded 
a  substance,  probably  identical  with  Tanret's  levosin,  which  the 
author  terms  apeponin ;  this  compound  has  the  formula  iS^x^if^^^^^ 
decomposes  at  128 — 130°  without  discoloration,  and  melts  at  about 
230°,  darkening  at  the  same  time.  Its  specific  rotatory  power  is 
about  -41-3°.  It  does  not  ferment,  and  does  not  reduce  alkaline 
copper  solutions. 

Barley  grain  yielded  the  same  constituents  as  rye,  namely,  glucose, 
fructose,  cane-sugar  and  apeponin.     Raffinose  could  not  be  detected. 

In  the  case  of  wheat,  only  the  reducing  sugars,  and  apeponin,  were 
identified  with  certainty. 

Oats  were  also  analysed  at  different  dates ;  but  only  pentosans 
and  starch  were  determined.  Single  grains  weighed  as  follows  : — (a) 
7  July,  17-4;  (6)  15  July,  34-0;  (c)  28  July,  51-6,  and  {d)  10  August, 
33*8  milligrams.     The  results  were  as  follows  : — 

Dry  matter  per  cent.  Pentosans  per  cent,  in  dry  matter.     Starch  per  cent,  in  dry  matter. 


a.         b.  c.         d. 

41-8     36-6     52-9     84-8 


a.         b. 
27-2     19-5 


c. 
11-3 


d. 
12-7 


a. 

2-8 


b. 
11-6 


c. 
40-5 


d. 
42-3 


Apeponin  could  not  be  detected  in  oats,  even  at  the  earlier  stages 
of  growth.  N.  H.  J.  M. 

Behaviour  of  Active  Albumin  as  Reserve  Material  during 
"Winter  and  Spring.  By  U.  Suzuki  {Bull.  Coll.  Agric.  Imp.  Univ. 
Tohjo,  1897,  3,  253— 258).— Daikuhara  (Abstr.,  1895,  128)  showed 
that  the  leaves  of  plants  which  contain  active  albumin  in  the  summer, 
also  contain  it  in  October  and  November,  although  usually  in  far 
less  amount. 
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The  examination  of  the  bark  and  buds  (in  March,  before  the  buds 
had  opened)  of  48  species,  showed,  in  25  cases,  the  presence  of  active 
albumin  ;  frequently  the  bark  contained  more  than  the  buds.  Active 
albumin,  therefore,  resembles  other  reserve  substances  in  being  stored 
up  in  the  bark  of  trees.  N.  H.  J.  M. 

Formation  of  Proteids  in  Plants  by  the  Reduction  of  Nitrates. 
By  Emil  Godlewski  {Ann.  Agron.,  1897,  23,  310 — 324;  from  Anzeiger 
Akad.  Wiss.  Krakau,  1897,  104 — 121). — Seedlings  of  wheat  were 
cultivated  in  solutions,  both  with  and  without  nitrate,  some  in  the 
dark,  others  exposed  to  light.  The  latter  were  under  glass  shades 
through  which  air  free  from  carbonic  anhydride  passed.  After  three 
weeks,  the  plants  were  removed,  weighed,  dried,  and  analysed. 

There  was  a  loss  of  dry  substance  in  every  case,  rather  greater  in 
the  case  of  the  plants  exposed  to  light  than  in  those  grown  in  dark- 
ness. The  amount  of  nitrogen  in  dilferent  forms  in  the  grains  and 
plants  (taking  the  total  nitrogen  of  the  seeds  as  100)  was  as  follows. 
(Experiments  1 — 3  were  made  in  diffused  daylight,  4 — 7  in  the  dark. 
1,  2,  4 — 6  were  supplied  with  nitrate,  3  and  7  were  without  nitrate.) 

Nitrogen  Nitro- 
Total      Nitrogen   Soluble  Insoluble  as  amides  gen  as 
Total       organic  as         proteid     proteid  and        nitr- 

nitrogen.    nitrogen,  proteids.  nitrogen,  nitrogen,  ammonia,    atts. 

In  seeds    100  100  92-68         74-04        18-64  7-32  0 

1\  with  238-72       179-97       119-14       100-19        18-95        6083        38-75 

2/nitrate 206-04       149-63       108-58         90-05        18-53        41-05        56-41 

3    without  nitrate     95  95  67  55  12  28  0 

4^      ..,    15416      113-77        76-07        51-73        24-34        37-70        40-39 

5V];,.Y}  177-11       123-26         70-75         54*53        1622        52-51        53-85 

6]^"^^^^® 174-79       122-44        71-96         55-16        16-80        50*48        52-35 

7    without  nitrate    92-73         92-73         61-67         45-05        16-62        31-06  0 

The  results  show  that,  both  in  diffused  daylight  and  in  absence  of 
light,  the  plants  accumulated  considerable  amounts  of  nitrates.  Pro- 
teids were  produced,  under  the  influence  of  light,  when  nitrates  were 
supplied ;  in  the  dark,  formation  of  proteids  from  nitrates  did  not 
take  place  to  any  extent,  if  at  all.  Proteids  are  not  formed  directly 
from  nitrates ;  non-proteid  compounds  are  first  produced  which  are 
subsequently  converted  into  proteids,  these  non-proteid  compounds 
being  formed  both  with  and  without  the  aid  of  light,  and  in  much  greater 
quantity  when  nitrate  is  supplied  than  without  nitrate.  Light  is 
necessary  for  their  transformation  into  proteids.  (Compare  Laurent, 
Marchal,  and  Carpiaux,  Bui.  Acad.  roy.  Belg.,  [iii],  32,  816—865  ;  and 
Hansteen,  Ber.  deut.  hot.  Ges.,  1896,  14,  362.)  N.  H.  J.  M. 

A  Compound  rich  in  Manganese  obtained  from  Woody  Tis- 
sue. By  Gabriel  Guerin  {Compt.  rend.,  1897,  125,  311—312).— 
When  wood  sawdust  is  macerated  for  two  or  three  days  with  a  1  per 
cent,  solution  of  potassium  hydroxide,  a  deep  brown  liquid  is  obtained, 
and  when  this  is  acidified  with  hydrochloric  acid,  a  bulky,  flocculent 
precipitate  is  produced.  This  precipitate  can  be  washed  with  very 
dilute  hydrochloric  acid,  redissolved  in  ammonia,  reprecipitated  by 
acid,  washed  and  dried.     It  is  a  pale  brown  powder,  which,  when 
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obtained  from  the  beech,  had  the  composition,  C,  52'762  ;  H,  5*04; 
N,  4-60 ;  S,  0-666  ;  P,  1-297  ;  Mn,  0-402  per  cent.  C.  H.  B. 

Volatile  Reducing  Substance  of  the  Green  Parts  of 
Plants.  By  Theodor  Curtius  and  J.  Reinke  [Bied.  Centr.^  1897, 
26,  573  ;  from  Ber.  deut.  hot.  Ges.,  1897,  201,  and  Bep.  Chem.  Ztg., 
1897,  133). — In  accordance  with  Baeyer's  theory,  Beinke  detected, 
some  years  ago,  an  aldehydic  substance  in  chlorophyllous  plants 
which  does  not  occur  in  fungi. 

By  distilling  leaves  with  steam,  and  treating  the  distillate  with  a 
hot,  saturated  alcoholic  solution  of  metanitrobenzhydrazide,  a  small 
quantity  of  flakes  of  a  microcrystalline  precipitate  was  obtained. 
This  compound  of  an  aldehyde  alcohol  with  1  mol.  nitrobenzhydrazide, 
is  soluble  in  water,  and  readily  soluble  in  cold  absolute  alcohol ;  the 
aldehyde  alcohol  itself,  dj-H-^-^O'CHO,  is  supposed  to  be  the  reducing  sub- 
stance of  green  leaves.  N.  H.  J.  M. 

Production  of  Ammonia  from  Vegetable  Substances  and 
Humus.  By  Emile  BrIjal  {Ann.  Agron.,  1897,  23,  356—369).— 
Nettles  kept  for  three  hours  in  carbonic  anhydride,  and  then  distilled 
with  magnesia,  yielded  ammonia,  whilst  a  similar  plant  which  had 
been  kept  in  air  did  not.  Ammonia  was  also  obtained  from  clover  and 
lucerne,  and  from  maize  after  treatment  with  chloroform  or  ether;  vege- 
table substances,  when  dried  in  confined  air,  likewise  yielded  ammonia. 

Foa  annua,  when  kept  in  water  covered  with  a  shade  through 
which  air  was  passed,  did  not  give  off  ammonia,  but  the  same  plant, 
after  the  roots  were  cut  off,  yielded  ammonia  in  the  course  of  24 
hours.  The  water  in  which  vegetable  matter  has  been  kept  is  capable 
of  inducing  ammonia  production  from  other  substances,  such  as  wool, 
horn,  leather,  &c.  Soil  humus  gives  off  ammonia  after  contact  with 
a  leaf  taken  from  a  fermenting  vegetable  infusion. 

Plants  may  induce  the  production  of  ammonia  in  the  soil  in  contact  with 
their  roots,  and  absorb  the  ammonia  thus  liberated.        N.  H.  J.  M. 

Occurrence  of  Amines  in  the  Juice  of  the  Sugar-Cane.  By 
J.  L.  Beeson  {J.  Amer.  Chem.  Soc,  1896,  18,  743— 744).— Although 
the  products  of  the  sugar-beet  have  long  been  known  to  contain 
amines,  their  presence  in  the  juice  of  the  sugar-cane  has  not  hitherto 
been  recognised.  By  heating  the  precipitate  formed  on  adding  lime 
water  to  sugar-cane  juice,  the  author  has  obtained  a  product  which 
possesses  the  general  properties  of  an  amine.  E.  W.  W. 

Bisabol-Myrrha.  By  W.  Tucholka  (Arch.  Pharm.,  1897,  235, 
289 — 301). — An  analysis  of  bisabol-myrrha  obtained  from  Somaliland 
gave  the  following  results.  Gum  soluble  in  water,  22-1  ;  gum  soluble 
in  soda,  29-85;  resin,  21*5;  bitter  principles,  1*5;  ethereal  oil,  7*8; 
water,  3*17  ;  and  inorganic  matter,  &c.,  13-4  per  cent.  The  ethereal  oil, 
when  dissolved  in  ether  and  saturated  with  gaseous  hydrogen  chloride, 
yielded  a  dextrorotatory  compound  of  the  formula  2(CjQHjg,2HCl), 
forming  hexagonal  plates,  and  melting  at  79-2°.  This,  on  treatment 
with  anhydrous  sodium  acetate  and  glacial  acetic  acid,  gave  the 
hydrocarbon,  0-^qH-^q,  having  a  sp.  gr.  =  0-8914  at  17°,  a  refraction 
71^=1-4608  at  17°,  and  a  dispersion  =  0  01 186  at  17°;  the  molecular 
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refraction  therefore  =44-17,  from  which  it  appears  that  the  compound 
contains  two  double  bonds.  An  oil  boiling  at  230 — 231°,  and  of  the 
formula  C^^jBCggO  was  isolated  from  the  residue  after  treating  it  with 
hydrogen  chloride  ;  the  matter  is  still  under  investigation. 

J.  F.  T. 

Physiological  Action  of  Disodium  Sulphite  on  Phaenogams. 
By  K.Negami  {Bui  ColL  Agric.  Imp.  Univ.  Tokyo,  1897, 3,  259—264).— 
The  fact  that  amidosulphonic  acid  is  innocuous  to  lower  vegetable  and 
animal  life,  but  poisonous  to  phsenogains  (this  vol.,  ii,  279)  suggested 
the  possibility  that  the  effect  on  the  latter  might  be  due  to  the  pro- 
duction of  sulphurous  acid. 

Experiments  in  which  onion  and  barley  plants,  branches  of  Prmius 
Fersica  and  F.  triflora,  leaves  of  Heliotrojnum  Feruvianum  and  Vitis 
incrustans,  and  seeds  of  radish,  barley  and  soja  bean  were  subjected 
to  the  action  of  disodium  sulphite  (1  per  cent.)  showed  that  the  salt 
is  poisonous  to  the  developed  plants  but  does  not  injure  radish  and 
barley  seeds.  The  germination  of  soja  bean  was,  however,  very 
much  retarded,  possibly  owing  to  the  oxygen  dissolved  in  the  water 
being  absorbed  by  the  sulphite.  Further  experiments  will  have  to  be 
made  to  decide  whether  the  action  of  the  sulphite  accounts  for  the 
injurious  effect  of  amidosulphonic  acid.  N.  H.  J.  M. 

Poisonous  Action  of  Ammonium  Salts  on  Plants.  By 
S.  Takabayashi  {Bui.  Coll.  Agric.  Imp.  Univ.  Tokyo,  1897,  3, 
265 — 274). — Many  plants  develop  better  when  manured  with  nitrates 
than  with  ammonium  salts,  and  whilst  nitrates  may  be  stored  up  in 
plants  to  a  considerable  extent,  ammonium  salts  are  not,  most  of  the 
excess  being  converted  into  asparagine  (Kinoshita,  Abstr.,  1896, 
ii,  54). 

Ammonium  carbonate  (0  5  per  cent.)  kills  vegetable  objects  in  a 
few  days,  and  0*05  per  cent,  solutions  have  the  same  effect  but  more 
slowly.  Whilst  the  poisonous  effect  of  the  stronger  solution  cannot 
be  counteracted,  the  noxious  effect  of  the  weaker  solution  can  be 
retarded,  in  many  cases,  by  the  presence  of  cane-sugar  or  glycerol. 
Ammonium*sulphate  is  much  less  poisonous  than  the  carbonate. 

Two  sets  of  barley  plants  (one  of  which  had  been  exhausted  of 
reserve  material,  and  the  other  kept  in  direct  sunlight  in  1  per  cent, 
cane-sugar)  were  placed  in  solutions  of  (1)  ammonium  carbonate, 
(2)  ammonium  chloride,  (3)  ammonium  sulphate,  and  (for  control)  (4) 
sodium  carbonate,  (5)  sodium  chloride,  and  (6)  water  ;  the  solutions 
were  of  two  degrees  of  strength,  O'l  and  0  5  per  cent.  During  the 
experiment,  the  plants  were  kept  in  the  dark.  A  second  and  third 
series  of  experiments  included  onions  and  wheat  respectively,  as  well  as 
barley. 

The  results  confirmed  the  poisonous  effect  of  ammonium  salts  in 
absence  of  sufficient  sugar  in  the  plant.  In  well-nourished  plants,  the 
noxious  effect  of  ammonium  salts  is  not  noticed,  owing  to  their  con- 
version into  asparagine.  N.  H.  J.  M. 

Injury  to  Rye  by  Perchlorate  contained  in  Nitrates.  By 
By   B.    Sjollema   {Ann.   Agron.,    1897,   23,    328—329;   from  Deut. 
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landw.  Fresse.,  1897,  No.  3). — In  Holland  and  Belgium,  rye  crops 
which  had  been  manured  with  sodium  nitrate  were  more  or  less 
damaged.  In  some  cases,  the  plants,  after  a  few  weeks,  seemed 
scorched  ;  in  other  cases,  where  the  injury  was  less,  the  growth  was 
stunted  and  seed  production  imperfect.  A  number  of  samples  of  the 
nitrate  were  examined  and  found  to  contain  from  0-14  to  6*79  per 
cent,  of  perchlorate,  and  nearly  corresponding  amounts  of  potash. 
Direct  experiments  with  sodium  and  potassium  perchlorates  showed 
that  these  salts  retard  germination  and  cause  the  leaves  of  plants  to 
which  they  were  applied  to  become  yellow. 

It  is  concluded  that  200  kilos,  of  sodium  nitrate  (?  per  hectare)  con- 
taining 0-5  per  cent,  of  perchlorate  would  be  injurious. 

Deijerain  mentions  that  Muntz  [Ann.  Chim.  Phys.,  [vi],  11,  111  ; 
and  Abstr.,  1895,  870)  showed  that  iodides  and  bromides  are  oxidised 
by  nitrifying  organisms  to  iodates  and  bromates  respectively,  whilst 
attempts  to  convert  chlorides  into  chlorates  failed.  It  is  still  unknown 
whether  the  perchlorates  found  in  sodium  nitrate  could  have  been 
produced  by  micro-organisms.  N.  H.  J.  M. 

Nitrogen  Nutrition  of  the  Leguminosae.  By  Karl  von 
Bc^ZDEJCZER  [Inaug.  Lfiss.  Leipzig). — Peas  were  grown  in  sandy  soil 
(N  =  0-0128  per  cent.),  in  loamy  soil  (N  =  0-122),  and  in  humus  soil 
(N  =  0*214  per  ceut.),  in  pots  containing  respectively  18'66,  14*66,  and 
1282  kilograms  of  dry  soil.  There  were  three  series  of  experiments, 
(1)  unmanured,  (2)  with  minerals  and  sodium  nitrate  (N  =  0*3048 
gram  per  pot),  and  (3)  with  mii  erals  alone.  The  pots  were  in  the 
open  air  except  in  very  wet  weather,  and  the  amount  of  nitrogen  in 
the  rain  and  in  the  water  used  was  determined  ;  there  were  three  or 
four  plants  to  each  pot.  On  taking  up  the  plants,  the  greatest  nodule 
.development  was  found  in  the  pots  which  had  received  mineral 
manure,  and  in  the  unmanured  sandy  soil  ;  the  development  was  only 
slight  in  the  loamy  and  humus  soils,  and  very  slight  under  the  influence 
of  sodium  nitrate.  The  following  summary  shows  the  average  amount 
of  nitrogen  (in  grams)  per  pot,  in  the  seeds  sown  in  the  soil,  and  in 
the  produce,  and  also  the  gain  or  loss  at  the  end  of  the  experiment. 

In  soil.  Total. 


I 


^^ 

In 

seed. 

In 
produce. 

Gain 

Pots. 

Initial.* 

Final. 

Initial. 

Final. 

or  loss. 

1—3 

Sandy    soil 

;  no  manure... 

2-4333 

2-4342 

0-0321 

0-2544 

2-4654 

2-6886 

0-2232 

8,  9,  11 

Bod.    nitrate 

2-7381 

2-4656 

00321 

0  3744 

2-7702 

2-8400 

0  0698 

15—17 

'»           >> 

minerals 

2-4333 

2-4342 

0-0370 

0-3680 

2-4703 

2-8022 

0-3319 

4,  6 

Loamy    \, 

no  manure... 

181838 

18-0914 

0-0370 

0-3222 

18-2208 

18-4135 

0-1928 

10,  12 

>) 

sod.    nitrate 

18-4886 

18-0914 

0-0407 

0-4148 

18-5293 

18-5062 

-0-0231 

5,  7 

Humus  ,'' 

no  manure... 

28-0520 

27-9690 

0-0333 

0-4965 

2S-0S53 

28-4650 

0-3797 

13,  ]  4 

sod,   nitrate 

28-3568 

28-0995 

0-0333 

0-3375 

28-3901 

28-4370 

00469 

The  results  show  a  gain  of  nitrogen  in  each  set,  except  in  the  case 
of  the  loamy  soil  which  received  nitrate,  and  in  this  there  was  a  loss  ;  the 
loss  was  in  pot  10  ;  in  pot  12,  there  was  a  gain  of  nitrogen  (  =  0*0276). 

It  is  concluded  that,  with  insufficient  nitrogen  in  the  soil,  peas  assimi- 
late considerable  amounts  of  free  nitrogen,  and  thus  enrich  the  soil  ; 
but  with  increased  supply  of  soil  nitrogen,  this  power  of  fixing  free 
nitrogen  diminishes,  the  plant  utilising  the  combined  nitrogen  of  the 
*  Including  0-018  gram  in  rain,  and  (Pots  8—14)  0*3048  gram  as  nitrate. 
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soil.  With  rich  soil,  elementary  nitrogen  is  either  not  utilised  at  all 
or  else  in  very  small  quantities.  Leguminous  crops  should  be  well 
manured  with  potash  and  phosphoric  acid.  N.  H.  J.  M. 

The  Amount  of  Nitrogen  conveyed  by  Red  Clover  to  Dif- 
ferent Kinds  of  Soil.  By  Napoleone  Passerini  {Bol.  Scuola 
Agrar.  Scandicci,  1895,  3,  102 — 111). — Red  clover  was  grown  in  three 
different  soils  contained  in  wooden  boxes  50  cm.  square.  The  soil 
had  the  following  composition  (per  cent,  in  dry  soil). 


I 


Loss  on 

Sand. 

Clay. 

heating. 

CaCOg. 

N. 

1. 

54-542 

34-670 

6-800 

1-581 

0-1546 

2. 

85-406 

10-528 

3-386 

0-323 

01033 

3. 

40-936 

36-180 

9-818 

13-152 

0-1366 

Calcium  phosphate  and  sulphate,  and  potassium  chloride  were  mixed 
with  the  soil, .each  at  the  rate  of  400  kilograms  per  hectare.  Two 
crops  of  clover  were  cut  weighing  together  (1)  223,  (2)  312,  and 
(3)  252  grams  respectively;  or  as  hay,  39-5,  69,  and  76  grams. 

At  the  conclusion  of  the  experiment,  the  nitrogen  of  the  soil  was 
again  determined,  with  the  following  results.  Nitrogen,  in  dry  soil 
=  (1)  0-1388,  (2)  0-0847,  and  (3)  0-1600  per  cent.  '  The  total  loss  or 
gain  of  nitrogen  is  shown  below  (in  grams). 

N.  in  soil.  Total  N. 


/ 

^ 

N.  in 

N.  in 

' 

Loss  or 

Initial. 

Final. 

Difference. 

seed. 

crop. 

Initial. 

Final. 

gain. 

1. 

167-673 

150-537 

-17-136 

0-0237 

1-2897 

167-6967 

151-8-267 

-17-1590 

2. 

137-969 

113-126 

-24-843 

0-0237 

2-1411 

137-9922 

115-2671 

-24-8662 

3. 

151-978 

178-013 

+  26-035 

0-0237 

2-4287 

152-0021 

180-4417 

+  26-0109 

Whilst  there  was  a  gain  in  the  calcareous  soil  (3),  under  the  in- 
fluence of  red  clover,  in  the  other  two  soils  there  was  an  actual  loss, 
due  in  part  to  the  loss  of  nitrates  in  drainage,  and  partly  to  less 
active  fixation  of  nitrogen.  The  results  indicate  that  "  sideration  " 
will  not  be  successful  in  soil  poor  in  lime,  even  when  manured  with 
phosphates  and  potassium  salts.  N.  H.  J.  M. 

Experiments  on  the  Effect  of  Magnesia  on  Wheat.  By 
Napoleone  Passerini  {£ol.  IScuola  Agrar.  Scandicci,  1895,  3, 
140 — 142). — Wheat  was  sown  in  three  plots  of  10  square  metres,  and 
manured  in  the  autumn  with  mineral  phosphates,  and  in  the  spring 
with  sodium  nitrate  (80  kilograms  per  hectare).  Magnesium  car- 
bonate was  applied  in  quantities  of  500  and  200  kilograms  per 
hectare  to  plots  1  and  2  respectively,  whilst  none  was  given  to  plot  3. 
The  following  amounts  of  produce  were  obtained  (kilograms  per 
hectare). 

1.  MgCOg,  500  kilos.  1.  MgCOg,  200  kilos.  3.  Without  MgCOg. 

Grain    Straw  and  chaff.        Grain    Straw  and  chaff.        Grain     Straw  and  chaff. 
1,900  10,100  2,180  9,320  2,320  9,680 

The  presence  of  magnesium  carbonate,  in  the  quantities  applied, 
caused,  therefore,  a  diminished  yield  of  grain.  The  quality  of  the 
grain  was  also  injured,  the  weight  per  litre  in  the  three  experiments 
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being  respectively  (1)  766,  (2)  770,  and  (3)  777  grams.     (Compare 
Larbaletrier  and  Malpeaux,  Abstr.,  1896,  ii,  445.)  N.  H.  J.  M. 

The  Pentosans  and  Crude  Fibre  of  Various  Foods.  By 
Franz  During  {Bied.  Centr.,  1897,  26,  603—605;  from  J.  Landw., 
1897,  45,  79). —  The  following  results  are  given  (per  cent,  in  dry 
matter). 


Crude 

protein 

Nx  6*25 

!     Crude » 

N-free  ex- 

Pentosans. 

Ether 

Ash     ^^^^  ^^^^^ 

tract  (free 

Furfural- 

Dry 

extract. 

from  pen- 

from pen- 

dehyde 

matter. 

tosans). 

tosans). 

xl-84. 

Meadow  hay  ... 

11-70 

3-60 

7-03 

21-09 

37-63 

18-95 

93-26 

Rye  straw  

3-24 

2-28 

4-31 

37-61 

23-47 

29-09 

93-20 

Clover  hay 

13-90 

2-31 

6-01 

33-74 

28-00 

1604 

92-04 

Lujjin  straw  .  .. 

5-80 

1-36 

3-76 

45-34 

22-91 

20-83 

91-56 

Sheep  faeces  .... 

11-89 

4-80 

12-79 

21-16 

29-14 

20-22 

92-80 

The  results  support  the  view  of  Pfeiffer  and  Gotz  (this  vol.,  ii,  428) 
that,  in  herbivorous  animals,  hippuric  acid  is  derived  from  pentosans, 
and  this  also  accords  with  the  observed  increased  amount  of  hippuric 
acid  after  feeding  with  oats  and  oat  straw,  as  compared  with  food 
consisting  essentially  of  leguminous  corn  or  straw.         N.  H.  J.  M. 

Nitrification  in  Soil.  By  E.  Burri  and  Albert  Stutzer  {CJiem. 
Centr.,  1896,  ii,  113;  from  Centr.  Bakt.  Par.,  2,  ii,  196— 204).— All 
cultivations  which  oxidised  ammonia  to  nitrite,  contained  an  organ- 
ism greatly  resembling  Winogradsky's  Nitrosomas  europcea,  but 
attempts  to  obtain  pure  cultivations  on  silicic  acid  plates  failed. 
With  regard  to  the  oxidising  power  of  nitrous  organisms  from  dif- 
ferent sources  (five  were  from  Germany  and  one  from  Africa),  there 
seems  to  be  no  essential  difference.  A  nitric  organism  was  obtained 
from  Northeim  soil  which  was  identical  with  that  obtained  by 
"Winogradsky  from  Quito  ;  when  cultivated  on  gelatin,  this  organism 
no  longer  oxidised  nitrites,  and  only  occasionally  recovered  its  nitrify- 
ing power  when  recultivated  in  mineral  matter. 

Cultivations  containing  both  nitrous  and  nitric  organisms  could  be 
made,  by  appropriate  addition  of  nitrogenous  salts,  to  nitrify  like  soil, 
that  is,  to  apparentlv  produce  nitrates  directly  from  ammonia. 

N.  H.  J.  M. 

Nitrification  of  the  Nitrogenous  Matter  of  Soil  and  of  some 
Nitrogenous  Manures.  By  Ph.  Boname  {Mauritius  Rapj).  Ann. 
Stat.  Agron.,  1896). — The  soil  with  which  the  experiments  were  made 
consisted  of  coarse  sand,  2'8  ;  fine  sand,  46-3  ;  and  clay,  25  5  per  cent., 
with  a  trace  of  humus,  and  contained  ]Sr  =  0-350,  CaO  =  0*155,  and 
MgO  =  0-043  per  cent.  It  is  considered  a  fair  sample  of  the  soil  of  the 
island  where  high  percentage  of  nitrogen  with  low  percentage  of  lime 
is  common, 

A  number  of  metallic  cylinders  were  filled  with  the  soil  (3  kilo- 
grams), (1)  alone,  and  mixed  with  (2)  ammonium  sulphate,  (3)  dried 
blood,   (4)   cake,    and    (5)  fish  guano  respectively.      The  amount  of 
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nitrogen  applied  was  the  same  in  each  case,  and  amounted  to  0'180  per 
cent,  of  the  soil.  There  were  two  cylinders  in  each  experiment, 
one  of  which  received  5  per  cent,  of  chalk  {"  sable  calcaire  "  containing 
CaC03,9M;  CaSO4,0-68;  insoluble  matter,  M  2 ;  and  water,  NaaO,  MgO, 
&c.,  7' 10  per  cent.). 

The  following  table  shows  the  amounts  of  nitrogen,  per  million  of 
soil,  as  ammonia  and  as  nitrites,  at  the  different  dates.  The  experi- 
ment commenced  15  April.  The  numbers  1 — 5  represent  the  cylin- 
ders without,  la — 4a  the  cylinders  with  chalk,  16  was  soil  to  which 
lime  but  no  nitrogenous  manure  was  added. 


Nas 

NHg  per  million. 

Nas 

NgOs  per  million. 

•-5 

1-5 

4 

t 

02 

o 

^ 
^ 

c 

t 

< 

a, 

i 

l-< 

(M 

-* 

»o 

<r> 

o 

rH 

(M 

■^ 

iO 

«o 

o 

T-l 

^ 

i-H 

<N 

<N 

r-l 

i-H 

I— 1 

<N 

<M 

1 

5 

17 

18 

25 

29 

42 

50 

83 

83 

80 

80 

la 

25 

30 

25 

18 

28 



62 

73 

60 

100 

100 

110 

1& 

22 

46 

80 

16 

35 



170 

200 

190 

240 

280 

280 

2 

1610 

1650 

1540 

1500 

1450 

1040 

220 

290 

350 

440 

510 

850 

2a 

1020 

530 

80 

40 

70 

50 

750 

1330 

1860 

1900 

1870 

1880 

3 

710 

730 

680 

630 

510 

500 

660 

740 

850 

880 

1010 

1010 

3rt 

200 

70 

40 

40 

30 

50 

1230 

1510 

1590 

1580 

1740 

1780 

4 

630 

550 

480 

470 

130 

40 

590 

820 

950 

1010 

1390 

1550 

4a 

260 

60 

70 

20 

40 

30 

970 

1390 

1370 

1480 

1550 

1660 

0 

550 

400 

300 

180 

40 

— 

740 

1100 

1130 

1370 

i 

1610 

1640 

The  results  s^how  a  very  marked  effect  produced  by  chalk  on  the  rate 
of  nitrification,  whilst  lime,  in  No.  1  b,  had  a  still  greater  effect,  although 
applied  in  much  smaller  quantity  (1  per  cent.).  The  better  results 
obtained  with  lime  are  partly  ascribed  to  its  being  in  a  finer  state  of 
division  than  the  chalk.  Ammonium  sulphate  nitrified  very  slowly  in 
absence  of  chalk,  but  the  addition  of  chalk  to  the  otherwise  un- 
manured  soil  did  not  have  much  effect  on  nitrification.  Fish  nitrified 
most  readily,  then  cake,  dried  blood,  and  ammonium  sulphate;  probably 
nitrification  is  assisted  by  the  presence  of  calcium  phosphate  and 
carbonate  in  the  organic  manures.  The  slow  nitrification  of  am- 
monium sulphate,  and  the  beneficial  results  obtained  by  its  application 
to  crops,  support  the  view  that,  under  some  conditions,  plants  may 
directly  utilise  ammonium  salts. 

In  another  series  of  experiments,  it  was  found  that,  with  dried  blood, 
with  and  without  chalk,  the  soil-extracts  contained,  with  chalk,  481 
parts  of  lime  and  30  parts  of  magnesia ;  without  chalk,  only  201  and 
65  parts  of  lime  and  magnesia  respectively  per  1,000  parts  of  nitric 
acid.  As,  to  produce  calcium  nitrate,  518  parts  of  lime  would  be 
necessary,  it  is  concluded  that  the  excess  of  nitric  acid  is  present  as 
ammonium  salt. 

The  temperature  of  Mauritius  is   favourable  to  nitrification,  the 
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mean  daily  temperature  of  the  year  being  59°  to  90°  ;  and  during  the 
warm  season,  December  to  June  or  July,  the  soil  is  also  sufficiently 
moist.  N.  H.  J.  M. 

Fixation  and  Nitrification  of  Nitrogen  in  Arable  Soils.  By 
Pierre  Paul  Deherain  (Compt.  rend, '1897,  125,  278— 283).— Arable 
soil  was  kept  moist  and  protected  from  frost,  and  it  was  found  that, 
under  these  conditions,  there  is  not  only  rapid  nitrification  even  during 
the  winter  months,  but  also  a  considerable  increase  in  the  total  nitrogen. 
In  one  set  of  experiments,  carried  on  from  November,  1896,  to  June, 
1897,  the  nitric  nitrogen  increased  from  00  gram  to  0'390  gram  per 
kilogram,  the  organic  nitrogen  from  1*720  to  1'900,  and  the  total 
nitrogen  from  1*720  to  2*290  grams  per  kilogram.  The  simultaneous 
occurrence  of  rapid  nitrification  and  considerable  fixation  of  atmo- 
spheric nitrogen  is  very  noteworthy. 

Slow  drying  of  the  soil  is,  as  a  rule,  inimical  to  nitrification,  but 
the  magnitude  of  the  effect  varies  greatly  with  different  soils ;  the 
rapid  desiccation  that  takes  place  during  a  drought  is,  however,  almost 
always  decidedly  injurious.  The  conditions  most  favourable  to  nitri- 
fication and  the  fixation  of  atmospheric  nitrogen  seem  to  be  the  main- 
tenance of  an  equable  temperature  and  a  somewhat  high  degree  of 
humidity.  C.  H.  B. 

Increase  of  the  Nitrogen  of  the  Soil  by  White  Mustard. 
By  Stanislaus  von  Kowerski  {Inaug.  Diss.  Halle  a.  S.,  1895). — A 
number  of  pot  experiments  were  made,  in  which  white  mustard  was 
grown  in  two  lots  of  arable  soil,  containing  respectively  0*1149  and 
0*1261  per  cent,  of  nitrogen;  there  were  also  two  pots  with  mustard 
and  peas  together,  as  in  Liebscher's  experiments  (Abstr.,  1894,  ii,  201). 
The  pots  held  about  14  kilograms  of  soil,  containing  about  16  grams 
of  nitrogen.  The  soil  of  six  of  the  pots  was  sterilised,  but  no  attempt 
was  made  to  maintain  sterilisation,  and  the  whole  experiment  was  con- 
ducted out  of  doors.  Most  of  the  pots  received  sodium  nitrate 
(N  =  0*5306  and  0*849  gram  per  pot)  as  well  as  mineral  manure. 
Each  pot  showed  a  gain  of  nitrogen,  the  gain  being  2  to  7  times 
greater  in  the  unsterilised  than  in  the  sterilised  soil; "there  was  also 
.a  greater  gain  of  nitrogen  under  the  influence  of  nitrogenous  manure 
than  when  unmanured. 

It  is  concluded  that  the  fixation  of  free  nitrogen  took  place  under 
the  influence  of  micro-organisms  present  in  the  soil,  and  that  the 
activity  of  the  microbes  is  assisted  both  by  sodium  nitrate  and,  in  rich 
soil,  by  vigorous  vegetation  (such  as  mustard)  which  would  prevent 
the  microbes  becoming  injured  by  excess  of  combined  nitrogen. 

White  mustard  does  not  itself  assimilate  elementary  nitrogen. 
Peas  growing  in  rich  soil,  which  only  reach  the  flowering  period,  do 
not  assimilate  free  nitrogen  even  when  their  roots  have  nodules. 

N.  H.  J.  M. 

Conservation  of  Farmyard  Manure.  By  Franz  W.  Dafert 
and  B.  Bolliger  (Rel.  Ann.  Inst.  Agron.  Est.  Sao  Paulo,  Campinas, 
1 894—1 895,  7  and  8,  1 75— 1 86).— The  object  of  the  experiments  was  to 
ascertain  the  effect  of  the  amount  of  moisture  on  the  amount  of  nitrogen 
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and  organic  matter  of  stable  manure  both  with  and  without  addition 
of  gypsum. 

Known  amounts  (about  400  grams)  of  ass-manure,  without  and 
with  gypsum  (5  per  cent.),  were  kept  in  cylindrical  vessels  in  the  shade, 
and  the  amounts  of  dry  matter  and  nitrogen  determined  after  intervals 
of  92,  106,  120,  and  134  days.  At  the  commencement,  the  manure 
contained  22*20  per  cent,  of  dry  matter;  in  the  "dry"  experiments, 
the  percentage  of  dry  matter  rose  to  45  9  without,  and  69  5  with 
gypsum,  whilst  in  the  *'  wet  "  experiments  the  percentage  was  main- 
tained at  about  12  and  17  respectively.  The  following  numbers  show 
the  percentage  loss  or  gain  of  dry  matter  and  nitrogen  during  the 
successive  periods. 

Loss  of  dry  substance  Loss  of  nitrogen 

(per  cent.).  (per  cent,  of  total). 


92 

106 

120 

134 

92 

106 

120 

134 

days. 

days. 

days. 

days. 

days. 

days. 

davs. 

days. 

Dry  :   without  gypsum  . . 

.     42-72 

6-42 

3-72 

2-28 

11-16 

2-13 

0'-35 

0-61 

Moist:      „              „         •■ 

.     45-05 

2-70 

0-84 

0-08 

15-54 

1304 

2-31 

0-10 

Dry  :    with            ,, 

.     31-38 

7-60 

5-45 

6-30 

6-89 

+  0-17 

+  0-18 

+  2-76 

Moist :     , ,              , , 

.     38-55 

2-38 

0-79 

0-08 

8-95 

7-49 

1-40 

4-80 

It  is  concluded  that  the  decomposition  of  manure  depends  largely 
on  temperature  and  moisture,  a  difference  of  1°,  and  of  1  per  cent,  of 
water,  having  a  distinct  influence.  At  the  commencement,  the  decom- 
position of  organic  matter  predominates,  whilst  the  breaking  up  of 
nitrogenous  compounds  follows  later.  Gypsum,  when  well  mixed  with 
the  manure,  prevents  loss  of  organic  matter  and  nitrogen.  During 
the  first  period,  dryness  favours  the  preservation  of  organic  matter 
(yielding  inferior  manure),  whilst  moisture  (within  limits)  assists  the 
preservation  of  the  nitrogen,  producing  manure  of  good  quality.  In 
the  second  period,  excess  of  water  is  injurious. 

Under  certain  conditions,  not  yet  understood,  there  was  a  gain  of 
nitrogen.  N.  H.  J.  M. 

Drainage  Waters.  By  Pierre  P.  Deherain  (Ann.  Agron.,  1897, 
23,  241 — 267.  Compare  Abstr.,  1895,  ii,  458). — Results  obtained, 
March,  1895 — March,  1896. — The  rainfall  of  this  year  was  nearly 
equally  distributed  between  the  winter  and  summer  months.  There 
was  no  drainage  during  the  summer  through  any  of  the  cases.  In 
the  spring  (May  9),  drainage  was  collected  from  the  fallow  cases 
(1,  12,  13,  and  14)  and  from  those  planted  with  vines.  The  average 
amount  from  the  fallow  cases  was  10-1  millimetres  ( =  0-40  inch),  and  it 
contained  nitrogen  as  nitrates  corresponding  with  9 "38  kilograms  per 
hectare  ( =  8-38  lbs.  per  acre).  From  the  vine  cases,  the  drainage  was 
less  than  1  millimetre,  and  the  loss  of  nitrogen  only  1*195  kilograms 
per  hectare  (  =  1*07  lbs.  per  acre).  During  the  winter  months,  the 
fallow  cases  yielded  drainage:  average  of  1  and  13  (not  dug)  =72-1 
millimetres  (2*84  inches),  of  12  and  13  (dug)  89*45  millimetres  (3*52 
inches).  The  average  loss  of  nitrogen  in  1  and  13,  and  in  12  and  13 
respectively  was  82*5  kilograms  (73*7  lbs.  per  acre),  and  118*68 
kilograms  per  hectare  (105*9  lbs.  per  acre).  The  character  of  the 
produce  from  the  various  cases  is  described,  and  the  amounts  given. 
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Results  obtained,  March  1896 — March  1897. — The  rainfall  of  this 
year  was  below  the  average  during  the  early  part  of  the  year,  but 
exceptionally  high  in  September  and  October,  making  the  total 
amount  for  the  year  above  the  average.  The  winter  was  mild.  The 
following  table  shows  the  amount  of  drainage  during  the  year  from 
each  case,  the  amount  of  produce,  and  the  loss  of  nitrogen  as  nitrates 
in  the  drainage. 


Drainage. 

Nitrogen  as  nitrates. 

Produce  in  kilograms  per  hectare  and 

lbs.  per  acre. 

Mm. 

Inches. 

Per 
million. 

Kilos. 

per 

hectare. 

Lbs. 
>per 
acre. 

1.  Fallow — not  dug    

282 
198 

11-11 
7-80 

0-074 
0-0013 

209-1 
2-6 

186-7 

2.  Rye  grass,  5,325  kilos.  =  4,764  lbs.     ... 

2-3 

3.  Oats,  grain,  19-5  q.  met.  =1,741  lbs.  ; 

straw,  45  '2  q.  m.  =  4, 036  lbs 

185 

7-29 

0-0044 

8-3 

7-4 

4.   Oats,  grain,    18-3  q.  met.  =1,634  lbs.  ; 

straw,  42  -5  q.  m.  =  3, 794  lbs 

201 

7-92 

0  007 

142 

12-7 

5.  Oats,  grain,  18-3  q.  met.  =1,634  lbs.  ; 

straw,  42-5  q.  m.  =3,794  lbs 

204 

8-04 

0-013 

26-2 

23-4 

6.  Maize:   green  fodder  =  70,OOO  kilos.  = 

62,500  lbs 

176 

6*93 

0-014 

24-2 

21-6 

7.  Maize:   green  fodder  =  7l,250  kilos. = 

63,616  lbs 

169 

6-66 

0-009 

16-5 

14-7 

8.  Maize:  green  fodder  =  75,000  kilos.  = 

66,964  lbs 

167 

6-58 

0-018 

28-7 

25-6 

9.  Wheat:    Vetches:    grain  =  20-75    q.  = 

1,853  lbs.  ;    straw,    42*5   q.  =  3,794 

lbs.;  vetches  =  7,500   k.=6,696  1bs. 

168 

6-62 

0-009 

14-4 

12-8 

10.  Wheat:    grain  =  20 -2  q.  =1,803    lbs.; 

straw,  42-75  q.  =3,817  lbs 

190 

7-49 

0-017 

33-3 

29-7 

11.  Wheat:     Vetches:    grain  =  16-0    q.  = 

1,429  lbs.;   straw,    42-5     q.=3,79l 

lbs.  ;  vetches  =  6,500  k.  =5,803  lbs. 

174 

6-86 

0-005 

7-9 

7-1 

12.  Fallow— dug  

293 
283 

285 

11-54 
11-15 
11-23 

0-075 
0-062 
0-072 

220-2 
176-9 
205-2 

196-4 

13.       ,,          not  due:    

157-9 

14,       ,,          dug  and  rolled    

183-2 

15.  Potatoes:      tubers,     27,500     kilos.  = 

24,553  lbs 

148 

5-83 

0-014 

27-7 

24-7 

16.  Vines:  vintage,  18,800  kilos.  =16,786 

lbs 

189 

7-45 

0-022 

40-8 

36-4 

17.  Vines:  vintage,  18,950  kilos.  =16,920 

lbs 

188 

7-41 

0  045 

84-0 

75-0 

18.  Sugar    beet:     roots,    28,000    kilos.  = 

25,000  lbs 

182 

7-17 

0-0014 

2-7 

2-4 

19.  Sugar    beet:     roots,    32,750    kilos.  = 

29,241  lbs 

182 

7-17 

0  0002 

0-3 

0-3 

20.  Sugar    beet:     roots,    31,250    kilos.  = 

27,902  lbs 

194 

7-64 

0-0003 

0-6 

0-4 

In  1895,  the  crops  were,  in  cases  3  to  5,  potatoes;  6  to  8,  clover  ; 
9  to  11,  beet  ;  15,  oats;  18  to  20,  wheat,  the  other  cases  being  the  same 
as  in  1896.     No  manure  was  applied. 

The  results  of  the  experiments  show,  not  only  an  enormous  excess 
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in  loss  of  nitrogen  in  the  fallow  cases  as  compared  with  the  cases 
covered  with  vegetation,  but  that,  supposing  the  whole  of  the  nitrogen 
in  the  plants  to  have  been  taken  up  in  the  form  of  nitrates,  the 
nitrogen  of  the  crops  and  of  the  corresponding  drainage  may  amount 
to  less  than  that  of  the  drainage  from  fallow  land.  In  case  10,  for 
instance,  the  total  produce,  straw  and  grain,  is  estimated  to  contain 
61  kilograms  of  nitrogen  per  hectare  (54*5  lbs.  per  acre),  which,  added 
to  the  nitrogen  found  in  the  drainage,  makes  94  kilograms  (84  lbs.  per 
acre).  In  the  fallow  cases,  the  loss  amounted  to  about  200  kilograms 
(180  lbs.  per  acre).  This  difference  is  ascribed  to  deficiency  of  rain  in 
April  and  May,  in  consequence  of  which  the  soil  bearing  vegetation 
would  become  too  dry  for  active  nitrification,  whilst  the  fallow  soil 
would  still  retain  sufiicient  moisture.  When  rain  is  abundant  during 
the  period  of  active  vegetation,  the  nitrogen  of  the  crop  added  to  that 
lost  in  the  drainage  corresponds  more  nearly  with  the  nitrogen  lost 
in  bare  soil.  This  is  illustrated  by  the  results  obtained  with  maize, 
which  developed  later ;  the  total  produce  is  estimated  to  contain 
174  kilograms  of  nitrogen  per  hectare,  which,  when  added  to  the  loss 
in  drainage,  makes  197  kilograms. 

The  Grignon  soil,  when  moist,  is  capable  of  yielding  sufficient 
nitrates  for  the  heaviest  crops.  By  means  of  irrigation  in  the  spring, 
increased  nitrification  could  be  induced  and  a  great  saving  of  nitro- 
genous manures  effected. 

Leon  Martin  {ibid.,  276 — 277)  refers  to  the  exceptionally  wet  win- 
ter, and  the  consequent  loss  of  nitrates,  which  he  supposes  to  be  the 
cause  of  the  unpromising  appearance  of  the  wheat  crop  (in  May),  and 
states  that  the  power  which  straw  has  of  retaining  nutritive  matters 
is  of  great  value  in  wet  seasons.  He  suggests  that  it  would  be  of 
interest  to  ascertain  the  amount  of  nitrates  lost  by  drainage  in  soils 
to  which  farmyard  manure  and  mineral  manures  respectively  had  been 
applied. 

Deherain  in  reply  {ibid.,  277 — 279),  points  out  the  importance  of 
occupying  the  land  as  much  as  possible  to  avoid  excessive  drainage. 
It  is  doubtful  whether  the  yellow  appearance  of  the  wheat  was  due  to 
excess  of  water  in  the  soil,  experiments  having  shown  that  soil, 
during  frequent  rains,  may  contain  less  water  after  than  before  the 
showers.  This  is  because  the  spaces  between  the  particles  of  soil 
become  less  during  rain.  It  is  for  this  reason  that  the  drainage 
through  the  cases  is  sometimes  in  excess  of  the  rainfall. 

Application  of  farmyard  manure  does  not  always  render  soil  better 
able  to  retain  water.  At  Grignon,  soil  thus  manured  gave  slightly 
more  drainage  than  the  unmanured  soil.  N.  H.  J.  M. 
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Titration  with  Potassium  Hydrogen  Carbonate.  By  Georges 
Freyss  {Chem.  Centr.  1896,  ii,  511  ;  from  Bull.  Soc.  Ind.  Mulhousej 
66,  250 — 254). — This  salt,  being  anhydrous  and  easily  obtained  in  a 
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pure  state,  offers  special  advantages  in  volumetric  analysis.  A  standard 
solution  is  made  by  dissolving  100  grams  of  the  salt  and  making  up 
to  1  litre. 

To  estimate  the  amount  of  caustic  alkali  in  the  presence  of  a  car- 
bonate, an  excess  of  barium  chloride  is  first  added,  and  the  standard 
solution  is  then  run  in  until  the  red  colour  disappears,  using  phenolph- 
thalein  as  indicator.  To  estimate  bicarbonate  in  the  presence  of 
normal  carbonate,  a  definite  quantity  of  normal  potash  is  first  added, 
and  the  excess  is  then  titrated  as  directed. 

The  solution  may  be  used  for  determining  the  amount  of  alkali 
necessary  to  dissolve  the  phenols  in  tar-oil,  or  the  phenolic  compounds 
in  essential  oils.  Normal  soda  is  first  prepared,  using  water  previ- 
ously saturated  with  phenols  similar  to  those  to  be  tested.  Twenty  grams 
of  the  tar-oil  is  agitated  with  250  c.c.  of  the  specially  prepared  normal 
soda,  allowed  to  stand  for  a  time,  and  then  the  aqueous  layer  is  measured 
and  drawn  off.  After  clarifying  with  a  little  calcium  carbonate,  the 
liquid  is  filtered  without  delay,  and  in  one-half  of  the  filtrate  the 
excess  of  alkali  is  titrated  by  simply  adding  normal  potassium  hydro- 
gen carbonate  until  the  liquid  gets  turbid.  L.  de  K. 

Separation  of  Chlorine  and  Bromine  in  the  Presence  of 
Acetates,  Sulphates,  and  Nitrates.  By  Paul  Ehrhardt  Jannasch 
and  E.  Kolitz  {Zeit.  anorg.  Chem.,  1897,  15,  66—67). — When  the 
method  for  the  direct  separation  of  chlorine  and  bromine  by  means  of 
potassium  permanganate  in  strong  acetic  acid  solution  is  employed,  it  is 
essential  that  acetates  should  not  be  present,  as  they  retain  the  greater 
portion  of  the  bromine.  The  presence  of  sulphates  or  nitrates  is  with- 
out influence  on  the  reaction.  Therefore,  when  the  halogens  are  present 
in  alkaline  solutions,  these  must  be  neutralised  or  made  faintly  acid 
with  sulphuric  or  nitric  acid,  but  never  with  acetic  acid.        E.  C.  P. 

Separation  of  Chlorine,  Bromine,  and  Iodine  in  the  Analysis 
of  Organic  Compounds.  By  Paul  Ehrhardt  Jannasch  and  E. 
Kolitz  {Zeit.  anorg.  Chem.y  1897,  15,  68 — 70). — The  mixed  halogens 
are  obtained  as  silver  salts  either  by  Carius's  method  or  by  combus- 
tion of  the  organic  compound  with  lime.  The  precipitate  is  then 
fused  with  pure  sodium  hydroxide  in  a  silver  crucible,  the  melt 
extracted  with  water,  and  the  filtrate  from  the  metallic  silver,  after 
being  made  slightly  acid  with  sulphuric  or  nitric  acid,  is  distilled  with 
permanganate  and  acetic  acid.  E.  C.  R. 

Estimation  of  Sulphur  in  Pig  Iron.  By  Andrew  A.  Blair  (/. 
Amer.  Chem.  Soc,  1897,  19,  114— 115).— The  author  and  others  find 
that  there  is  a  class  of  pig-irons  in  which  the  sulphur  is  evolved  but 
incompletely  as  hydrogen  sulphide  when  the  sample  is  dissolved  in 
hydrochloric  acid,  and  that  the  residue  is  not  oxidised  by  nitric  acid, 
or  even  by  aqua  regia. 

To  estimate  the  total  sulphur,  Bamber's  process  is  recommended. 
Five  grams  of  the  sample  is  dissolved  in  strong  nitric  acid  ;  from  2  to  5 
grams  of  nitre  is  added,  the  whole  evaporated  to  dryness  in  a  platinum 
dish,  and  the  residue  ignited.     The  product  is  then  boiled  with  a  weak 
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solution  of  sodium  carbonate,  and  the  sulphuric  acid  estimated  in  the 
filtrate  with  the  usual  precautions.  L.  de  K. 

Estimation  of  Sulphur  in  Iron  Pyrites  or  Native  Zinc  Sul- 
phides. By  A.  NoAiLLON  {Zeit.  angw.  Chem.,  1897,  351—352). — The 
author  has  worked  out  a  process  by  which  all  danger  of  losing  sulphuric 
acid  by  evaporation  is  removed. 

1*25  grams  of  the  powdered  material  is  treated  with  a  mixture  of 
10  c.c.  of  nitric  acid  of  sp.  gr.  1*4,  and  10  c.c.  of  a  30  per  cent,  solution 
of  sodium  chlorate  ;  oxidation  takes  place  rapidly  in  the  cold.  Excess 
of  hydrochloric  acid  is  then  added,  the  mixture  evaporated  to  dryness 
on  a  sand  bath,  the  residue  taken  up  with  dilute  hydrochloric  acid,  and 
the  solution  precipitated,  while  hot,  with  a  slight  excess  of  ammonia. 
"When  cold,  the  whole  is  made  up  to  exactly  500  c.c.  and  then  filtered. 
Two  hundred  c.c.  of  the  filtrate,  representing  0'5  gram  of  the  sample,  is 
then  boiled  to  expel  the  ammonia,  and  after  adding  a  slight  excess  of 
hydrochloric  acid  the  sulphuric  acid  is  estimated  as  barium  sulphate. 

L.  DE  K. 

Estimation  of  Sulphur  in  Petroleum.  By  Aufrecht  {Chem. 
Centr.,  1896,  ii,  361 ;  from  Fharm.  Zeit.,  41,  469).— Fifty  c.c.  of  the 
sample  is  mixed  with  0*5  gram  of  sodium  hydrogen  carbonate  and  sub- 
mitted to  distillation  until  only  5  c.c.  is  left  in  the  retort.  The 
residue  is  then  transferred  by  means  of  ether  to  a  large  porcelain 
dish,  and  when  the  ether  has  volatilised  another  0*5  gram  of  soda  is 
added  and  the  whole  evaporated  ;  finally,  the  residue  is  ignited  with 
gradual  addition  of  ammonium  nitrate  until  the  ash  is  quite  white. 
The  sulphuric  acid  derived  from  the  sulphur  in  the  sample  is  then 
estimated  as  usual.  L.  de  K. 

Estimation  of  Sulphur  in  Coke.  By  N.  Oteha  {Zeit.  angw. 
Chem.,  1897,  330 — 331). — A  quantity  of  the  finely  powdered  material 
varying  from  0*1  to  5  grams  is  boiled  in  a  Wiborgh's  apparatus  with 
water,  and  some  pieces  of  zinc  or  aluminium  foil  until  all  the  air  is  ex- 
pelled ;  hydrochloric  or  sulphuric  acid  is  then  introduced,  and  the  boil- 
ing is  continued  for  about  20  minutes.  By  this  treatment,  the  sulphur 
is  converted  into  hydrogen  sulphide,  which  is  carried  off  by  the  current 
of  hydrogen ;  this  is  passed  into  a  suitable  absorbent  such  as  bromine 
dissolved  in  hydrochloric  acid  so  as  to  convert  it  into  sulphuric  acid, 
which  is  then  estimated  as  usual,  or  it  may  be  passed  through  a 
solution  of  cadmium  acetate  and  estimated  colorimetrically. 

L.  de  K. 

Estimation  of  Nitrites  and  Nitrous  Acid.  By  Beuno  Geutzner 
{Arch.  Fharm.,  235,  241 — 245). — Nitrites  may  be  estimated  by 
adding  potassium  chlorate  (free  from  chloride),  excess  of  decinormal 
silver  nitrate,  and  nitric  acid,  to  the  solution ;  the  nitrous  acid 
liberated  decomposes  the  chloric  acid  with  formation  of  nitric  acid 
and  hydrochloric  acid,  and  the  excess  of  silver  is  then  titrated  either 
with  decinormal  sodium  chloride  or  decinormal  ammonium  thio- 
cyanate.     The  difference  between  this  and  the  amount  of  decinormal 
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silver  originally  added  gives  the  hydrogen  chloride  formed,  and  con- 
sequently the  nitrous  acid  originally  present.  J.  F.  T. 

A  New  Reagent  for  Detecting  and  Estimating  Nitrites.  By 
M.  C.  ScHUYTEN  {Chem.  Zeit.,  1896,  20,  722— 723).— Antipyrin,  which 
is  so  readily  detected  by  means  of  nitrous  acid,  is,  in  turn,  a  valuable 
test  for  nitrites. 

A  10  per  cent,  solution  of  antipyrin  in  acetic  acid  is  made,  and, 
when  required,  is  diluted  with  water  to  ten  times  its  bulk ;  5  c.c.  of 
this  reagent  is  then  added  to  5  c.c.  of  the  liquid  under  examination. 
Even  when  the  amount  of  nitrous  acid  does  not  exceed  1  in  20,000,  a 
permanent  green  coloration  is  noticed  ;  the  reaction  is  not  interfered 
with  by  the  presence  of  the  heavy  metals  or  of  organic  matter,  but  the 
colour  at  once  changes  to  yellow  if  ferric  salts  or  free  hydrochloric  or 
sulphuric  acid  is  present. 

The  reaction  may  be  utilised  for  the  colorimetric  estimation  of 
nitrites  in  water,  particularly  as  the  presence  of  organic  matters  does 
not  affect  the  reaction.  A  very  weak  standardised  solution  of  a  nitrite 
is  used  for  comparison.  L.  de  K. 

Estimation  of  Phosphoric  Acid  in  Organic  Substances.  By 
C.  Garola  {Chem.  Gentr.,  1896,  ii,  597  ;  from  Rev.  chim.  anal,  aiipliq., 
1896,  269). — Estimation  in  the  ash  always  gives  low  results.  The 
author  destroys  the  organic  matter  by  heating  with  sulphuric  acid  as 
in  Kjeldahl's  process,  neutralises  with  ammonia,  acidifies  with  nitric 
acid,  and  precipitates  the  boiling  solution  with  molybdate.  The  weight 
of  the  washed  precipitate,  after  drying  at  90°,  when  multiplied  by 
0'0354,  gives  the  amount  of  P2^5-  Solutions  containing  much  silica  are 
treated  with  ferric  sulphate  and  precipitated  by  ammonia.  The  pre- 
cipitate, after  drying  at  100 — 110°,  is  dissolved  in  nitric  acid,  the 
solution  filtered  from  silica,  and  the  phosphoric  acid  precipitated  from 
the  filtrate.  M.  J.  S. 

Estimation  of  Phosphoric  Acid  in  Medicinal  Wines.  By  F. 
Glaser  and  K.  Mijhle  {Chem.  Zeit.,  1896,  20,  723).— One  hundred  c.c.  of 
the  sample  is  evaporated  to  a  syrupy  consistence  in  a  250  c.c.  Kjeldahl 
flask,  25  c.c.  of  nitric  acid  is  then  added,  and  a  gentle  heat  applied 
until  an  action  is  set  up.  When  this  has  ceased,  75  c.c.  more  of  the 
acid  is  added  and  the  liquid  is  evaporated  nearly  to  dryness  over  a 
small  flame.  When  cold,  10  c.c.  of  sulphuric  acid  is  added  to  the 
residue,  also  a  drop  of  mercury,  and  the  whole  is  boiled  until  colourless. 
The  liquid  is  then  diluted  to  the  mark  with  water  and  100  c.c. 
(equivalent  to  40  grams  of  sample)  is  pipetted  off,  and  after  neutralis- 
ing with  ammonia  the  phosphoric  acid  is  estimated  by  the  citrate,  or 
better  still,  by  the  molybdate  process.  L.  de  K. 

Detection  of  Arsenic.  By  Dinkler  {Chem.  Centr.,  1896,  ii, 
851  ;  from  Fharm.  Zeit.,  41,  638). — The  author's  method  of  employing 
Beinsch's  test  is  to  place  a  piece  of  clean  copper  foil  in  the  mixture  of 
the  suspected   matter  with   hydrochloric  acid,   and  then  to  heat  for 
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2  minutes  very  cautiously,  so  as  to  prevent  the  mixture  from  becoming 
brownish.  Five  minutes  later,  the  foil  is  removed,  dried,  and  heated  in 
a  tube  in  the  usual  manner.  M.  J.  S. 

Estimation  of  Boric  Acid.  By  A.  Bellocq  (Chem.  Gentr.y  1896, 
ii,  563;  from  Rev.  intern,  falsific.,  9,  119). — The  following  method, 
based  on  the  solubility  of  boric  acid  iu  ether  (0*8  gram  in  a  litre)  has 
been  used  in  the  analysis  of  the  sulphuretted  waters  of  Eaux  Chaudes. 
The  desulphuretted  water  is  made  alkaline  and  after  being  evaporated  to 
dryness,  the  residue  is  incinerated,  taken  up  with  hydrochloric  acid,  and 
the  excess  of  acid  completely  expelled  at  a  moderate  heat ;  the  pulverised 
residue  is  then  exhausted  with  ether  in  a  separating  bulb,  and  the 
ethereal  extract  evaporated  over  sulphuric  acid  in  a  desiccator.  The 
residue  is  weighed  and  regarded  as  H3BO3.  A  qualitative  test  may  be 
made  by  passing  gaseous  ammonia  into  the  ethereal  solution,  which 
becomes  turbid  from  formation  of  ammonium  borate.  M.  J.  S. 

Estimation  of  Boric  Acid.  By  Schneider  and  Gaab  {Chem.  Gentr., 
1896,  ii,  878 ;  from  Pharm.,  Centr.  H.,  37,  672— 673).— Boric  acid 
volatilises  so  readily  with  absolute  alcohol,  that  a  0  5  per  cent,  solution 
leaves  scarcely  any  residue  on  distillation.  To  examine  flesh  for  boric 
acid,  the  finely  divided  substance  is  heated  in  a  covered  beaker  on  the 
water  bath,  powdered  when  cold,  and  rubbed  with  anhydrous  sodium 
sulphate  to  absorb  the  water  ;  it  is  then  extracted  with  boiling  abso- 
lute alcohol,  and  the  filtered  extract  distilled.  The  distillate  is  mixed 
with  soda,  evaporated,  and  the  boric  acid  estimated  by  known  methods. 

M.  J.  S. 

Estimation  of  Boric  Acid  in  Poods.  By  Leonard  de  Koningh 
{J.  Amer.  Chem.  Soc,  1897,  19,  65 — 56). — The  process  recommended 
applies  to  raw  yolk  of  egg  and  also  to  milk.  The  sample,  after  being 
rendered  alkaline  with  sodium  hydroxide,  is  incinerated,  the  ash  is 
boiled  with  water,  and  the  alkaline  filtrate  rendered  distinctly  acid  to 
methyl-orange  by  means  of  weak  sulphuric  acid.  After  boiling  to  expel 
any  carbonic  anhydride,  the  liquid  is  cooled  and  mixed  with  half  its 
bulk  of  glycerol.  The  boric  acid  is  then  titrated  with  decinormal  soda, 
using  phenolphthalein  as  indicator  (Thomson's  process).  On  account 
of  the  presence  of  soluble  phosphoric  acid,  the  titration  will  be  some- 
what in  excess  of  the  truth,  but  a  correction  for  this  may  be  made  by 
allowing  3  c.c.  of  soda  when  operating  on  5  grams  of  yolk  of  egg,  or 
1  c.c.  when  operating  on  10  grams  of  milk.  When  the  acid  is  present, 
in  large  and  consequently  harmful  quantities,  the  results  are  sufficiently 
accurate.  L.  de  K. 

Estimation  of  Boric  Acid  as  Potassium  Borofluoride.  By 
Konstantin  Thaddeeff  (Zeit.  anal.  Chem.,  1897,36,  568— 637).— The 
accurate  estimation  of  boric  acid  has  long  been  recognised  as  one  of  the 
most  difficult  analytical  operations;  E-ose  and  others  confined  their 
methods  to  the  estimation  of  the  bases,  and  calculated  the  boric  acid 
from  the  deficiency.  The  author,  being  desirous  of  analysing  a  speci- 
men of  the  rare  mineral,  sulfoborite  (a  double  magnesium  borate 
and    sulphate),  obtained   from   the   residues  of   carnallite  solutions, 
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previous  analyses,  when  boric  acid  was  estimated  by  difference,  having 
shown  a  deviation  of  1"88  per  cent,  from  the  theoretical  proportion, 
made  a  preliminary  study  of  the  methods  proposed  for  the  estimation 
of  boric  acid ;  these  are  reviewed  at  considerable  length,  and  their 
weak  points  indicated.  By  analyses  of  a  specimen  of  pure  crystallised 
borax,  he  shows  how  unsafe  it  is  to  trust  to  a  differential  method,  even 
in  so  simple  a  case.  A  modification  of  the  Berzelius-Stromeyer  method, 
when  performed  exactly  according  to  the  following  description,  affords 
unexceptionable  results.  Since  the  method  requires  the  absence  of  all 
bases  except  potassium,  it  is  necessary,  when  dealing  with  borates,  to 
employ  Rosenbladt's  method  of  distillation  with  sulphuric  acid  and 
methylic  alcohol,  which,  according  to  Rieschle,  is  more  exact  than  that 
proposed  by  Gooch  (Abstr.,  1887,  299).  Rosenbladt's  apparatus  is, 
however,  simplified  ;  a  flask  is  fitted  with  a  tube  for  the  admission  of 
purified  air,  a  stopcock  thistle  funnel  with  safety  bend,  and  a  long 
delivery  tube  dipping  into  a  solution  of  potassium  hydroxide  in  a 
platinum  basin.  It  is  best  to  mix  the  sulphuric  acid  (2 — 3  c.c.)  with 
10  c.c.  of  methylic  alcohol  in  a  separate  vessel,  and  introduce  it 
through  the  funnel  after  cooling.  The  air  supply,  which  is  control- 
able  by  a  stopcock,  assists  greatly  in  maintaining  the  regularity  of  the 
distillation.  For  quantities  of  boric  acid  (H3BO3)  up  to  1  gram, 
2  grams  of  the  purest  potash  (80  per  cent,  of  KHO)  in  200  c.c.  of 
water  is  placed  in  the  basin.  After  four  quantities  of  methylic  alcohol 
(10  c.c.  each)  have  been  distilled  over,  the  contents  of  the  basin  are 
concentrated  to  one-half  on  the  water  bath,  an  excess  of  pure  hydro- 
fluoric acid  is  then  added,  and  the  evaporation  continued  until  the 
odour  of  hydrofluoric  acid  has  almost  disappeared.  After  cooling, 
50  c.c.  of  a  clear  solution  of  potassium  acetate  of  1*14  sp.  gr.  is  added, 
and  the  contents  of  the  basin  are  frequently  stirred  during  2  hours 
with  a  platinum  rod,  to  effect  the  solution  of  the  potassium  hydrogen 
fluoride  ;  warming  at  this  stage  must  be  avoided.  100  c.c.  of  alcohol 
(sp.  gr.  0*805)  is  then  added,  and  after  thorough  stirring,  the  whole  is 
left  for  12 — 14  hours.  Meanwhile  the  filter  is  prepared  ;  a  Schleicher 
and  Schull,  No.  590,  9  cm.  in  diameter,  is  moistened  with  alcohol 
(which  is  found  to  increase  its  dry  weight  by  1 — 2  miligrams),  dried 
at  100 — 110°  for  2 — 3  hours,  and  weighed  in  a  well-fitting  stoppered 
tube.  The  undissolved  residue  of  potassium  borofluoride  is  transferred 
from  the  basin  to  the  filter  by  rinsing  with  alcohol  of  0'805  sp.  gr., 
with  which  also  it  is  further  washed  until  a  drop  of  the  filtrate  leaves  no 
more  residue  on  platinum  foil  than  would  be  left  by  an  alcoholic 
solution  of  the  borofluoride  (0*000014  gram  per  c.c).  On  account  of 
this  solubility,  the  amount  of  alcohol  should  be  restricted  as  much  as 
possible ;  60 — 70  c.c.  usually  suffices,  and  the  washing  is  much  facili- 
tated by  tapping  and  shaking  the  funnel ;  the  filter  and  precipitate 
are  dried  for  3  hours  as  above  and  weighed.  The  success  of  the  method 
depends  on  the  fact  that  the  special  mixture  of  acetate  and  alcohol  is 
capable  of  retaining  potassium  hydrogen  fluoride  in  solution,  and  that 
the  mixture  of  the  three  substances,  in  the  proportions  resulting  from 
the  use  of  2  grams  of  potash,  has  an  extremely  feeble  solvent  action  on 
the  potassium  borofluoride.  The  weighed  precipitate  should  be  tested 
for  fluorides  by  boiling  with  water  and  adding  calcium  chloride  to  the 
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cold  filtered  extract.  Out  of  seven  analyses  of  borax  by  the  above 
method,  only  two  deviated  more  than  0*07  per  cent,  from  the  theoretical 
proportion  of  BgOg.  M.  J.  S. 

Rapid  Method  for  Estimating  Silicon  in  Silicospiegel  and 
Perrosilicon.  By  C.  B.  Murray  and  G.  P.  Maury  {J.  Amer.  Chem. 
Soc,  1897,  19,  138— 139).— 0-5  gram  of  the  finely  divided  sample  is 
placed  in  a  dish,  50  c.c.  of  water,  10  c.c.  of  hydrochloric  acid  (sp.  gr.  1*2) 
and  12  c.c.  of  dilute  sulphuric  acid  (1:3)  are  added  and  the  whole 
evaporated  until  copious  fumes  of  sulphuric  acid  are  given  off.  When  cool, 
10  c.c.  of  hydrochloric  acid  is  added  and  then  70  c.c.  of  water.  On  boil- 
ing, no  effervescence  should  be  noticed ;  if  any  occurs,  the  liquid  must 
again  be  evaporated  until  sulphuric  acid  fumes  make  their  appearance. 

The  undissolved  residue  is  collected,  thoroughly  washed  with  dilute 
hydrochloric  acid  (1:1)  and  hot  water,  ignited  in  a  platinum  crucible, 
and  weighed.  A  few  drops  of  sulphuric  acid  are  added  to  the  weighed 
residue,  then  enough  hydrofluoric  acid  to  dissolve  the  silica,  the  whole 
is  evaporated,  and  the  residue  ignited  to  decompose  the  sulphates  ;  the 
loss  in  weight  equals  the  silica,  which  is  then  calculated  to  silicon. 
It  is  stated  that  an  analysis  may  be  finished  in  30  minutes. 

L.  DE  K. 

Electrolytic  Examination  of  Silicates,  By  Mayen^on  {Chem. 
Centr.,  1896,  ii,  925;  from  Ind.  minerale;  Berg.-Huttenm.  Zeit.,  55, 
333). — The  most  insoluble  silicates  are  decomposed  by  electrolysis  if 
powdered  and  made  into  a  paste  with  water,  the  silicic  acid  passing  to 
the  positive  and  the  other  elements  to  the  negative  electrode.  The 
silicate  paste  should  be  placed  on  a  metal  plate  connected  with  the 
negative  pole,  and  covered  with  a  piece  of  filter  paper  upon  which  the 
positive  plate  is  laid.  If  the  latter  consists  of  silver,  zinc,  or  copper, 
silicates  of  these  metals  are  formed.  M.  J.  S. 

Limits  of  Delicacy  of  Various  Tests  for  Metals.  By  B. 
Neumann  {Chem.  Zeit,  1896,  20,  763— 764).— The  author  has  com- 
piled an  exhaustive  table  showing  the  highest  degree  of  dilution  in 
which  a  reaction  is  still  visible  with  the  tests  for  the  more  important 
metals.  The  names  of  the  various  observers  are  given,  the  author 
himself  being  responsible  for  62  of  the  statements.  L.  de  K. 

Estimation  of  Alkalis  in  Fire-Clays.  By  Carl  Reinhardt  {Chem. 
Centr.,  1896,  ii,  265—266;  from  Stahl.  ii.  Msen.,  16,  448— 452).— After 
the  sample  has  been  treated  with  hydrofluoric  and  sulphuric  acids  to 
remove  the  silica,  the  residue  is  dissolved  in  boiling  water,  and  the 
solution  made  alkaline  with  ammonia,  using  rosolic  acid  as  indicator ; 
hydrogen  peroxide  is  then  added  to  complete  the  precipitation  of  the 
alumina,  oxide  of  iron,  &c.  After  making  up  to  a  definite  bulk,  two- 
thirds  of  the  liquid  is  filtered,  evaporated  to  dryness,  and  carefully 
ignited  ;  the  residue  is  then  again  treated  with  a  few  drops  of  the  acid 
mixture,  and,  after  ignition,  boiled  with  a  little  hydrochloric  acid. 
After  diluting  with  water,  the  lime  is  precipitated  by  ammonia 
and  ammonium  oxalate,  the  filtrate  evaporated  to  dryness,  and  the  resi- 
due ignited  to  expel  the  ammoniacal  salts.  The  residue  is  then  taken 
up  with  water,  and  the  clear  solution  mixed  with  excess  of  sulphuric 
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acid ;  this,  on  evaporation,  leaves  the  magnesia,  potash,  and  soda  as 
sulphates.  After  strongly  heating  with  addition  of  some  solid 
ammonium  carbonate,  the  mixed  sulphates  are  weighed,  and  then 
dissolved  in  a  measured  quantity  of  water.  In  one  half  of  the  liquid 
the  magnesia  is  estimated,  in  the  other  half  the  sulphuric  anhydride,  the 
alkalis  thus  being  obtained  by  difference. 

The  author  advises  making  a  blank  experiment,  so  as  to  allow  for 
any  traces  of  alkalis  in  the  reagents.  L.  de  K. 

Direct  Estimation  of  Calcium  Carbonate  in  Soil.  By  Fausto 
Sestini  {A7in.  Agron.,  1897, 23,  326— 327).— The  soil  (5  grams)  is  boiled 
for  an  hour  with  1  per  cent,  acetic  acid  (100  c.c.)  in  a  reflux  apparatus, 
allowed  to  cool,  and  filtered  through  a  dry  filter  paper;  55  c.c. 
of  the  filtrate  is  evaporated  to  5  c.c,  treated  with  hydrochloric  acid 
(sp.  gr.  =  I'l),  and  evaporated  until  all  the  acetic  acid  has  disappeared. 
The  residue  is  then  dissolved  in  a  little  water,  and  ammoniacal  solution 
of  ammonium  chloride  (10  c.c.)  added,  after  which  the  volume  of  the 
liquid  is  made  up  to  55  c.c.  with  75  per  cent,  alcohol.  The  precipitate 
(calcium  sulphate  and  ferric  oxide)  is  separated  by  filtration,  and  50  c.c. 
of  the  filtrate  (corresponding  with  2*5  grams  of  soil)  precipitated  with 
ammonium  oxalate.  N.  H.  J.  M. 

Estimation  of  Zinc  by  Electrolysis.  By  Eduard  Jordis  {Chem. 
Centr.,  1896,  ii,  449 — 450 ;  from  Zeit.  Elehtrotech.  it.  Elektrochem.,  2, 
655 — 657). — Platinum  dishes  may  be  quickly  coated  with  copper  by 
using  a  cold  saturated  solution  of  copper  sulphate  mixed  with  5  per 
cent,  of  nitric  acid  ;  at  a  temperature  of  50 — 60°  and  with  a  current  of 
1 — 1*5  ampere,  the  operation  is  finished  in  2  minutes.  The  zinc 
solution,  measuring  from  120 — 150  c.c.  and  containing  from  0*3 — 0*5 
gram  of  metal,  is  mixed  with  2  grams  of  ammonium  sulphate,  5 — 7 
grams  of  ammonium  lactate,  and  a  few  drops  of  lactic  acid,  and  intro- 
duced into  a  copper-coated  platinum  dish.  To  prevent  the  oxidation 
of  the  zinc,  the  dishes  should  not  be  filled  too  full,  so  as  to  leave  a  few 
mm.  of  copper  deposit  above  the  surface  of  the  liquid.  When,  after 
40  minutes,  the  bulk  of  the  metal  has  been  deposited,  using  a  current 
of  1 — 1*5  ampere,  the  liquid  is  poured  into  a  second  platinum  dish  and 
the  electrolysis  continued  for  another  20 — 25  minutes. 

When  a  speedy  result  is  desired,  the  electrolysis  may  be  conducted 
at  the  boiling  temperature ;  in  this  case,  the  liquid  must  be  kept 
from  getting  too  acid  by  cautiously  adding  ammonia.  L.  de  K. 

Contributions  to  Qualitative  Analysis.  By  Alvarez  and  Jean 
{Chem.  Centr.,  1896,  ii,  513—514;  ivomReperL  Pharm.,  1895,440).— 
Detection  of  Zinc,  Chromium,  Manganese,  and  Iron. — The  solution  is 
boiled  with  excess  of  aqueous  potash,  filtered,  and  the  filtrate  tested 
for  zinc  by  means  of  sodium  sulphide.  The  potash  precipitate  is  then 
boiled  with  aqueous  potash  and  excess  of  lead  dioxide ;  if  chromium  is 
present,  a  yellow  solution  is  obtained  from  which  lead  chromate  is 
thrown  down  on  adding  acetic  acid.  The  undissolved  lead  dioxide, 
when  boiled  with  nitric  acid,  gives  a  violet  coloured  solution  if  man- 
ganese is  present.  The  iron  is  then  tested  for  by  pouring  off  the  nitric 
acid,  dissolving  the  residue  in  hydrochloric  acid,  and  adding  potassium 
thiocyanate. 
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Detection  of  Alkali  Sulphides ,  Thiosulphafes,  and  Sulphites, — Sulphides 
are  tested  for  by  sodium  nitroprusside,  which  gives  a  violet  coloration. 
A  portion  of  the  solution  is  mixed  with  an  ammoniacal  solution  of  zinc 
oxide,  heated  to  expel  the  ammonia,  filtered,  and  the  filtrate  tested  for 
sulphite  and  thiosulphate  by  adding,  first  6  times  its  bulk  of  95  per 
cent,  alcohol,  and  then,  cautiously,  a  solution  of  bismuth  subnitrate  in 
nitric  acid.  The  presence  of  thiosulphate  is  indicated  by  a  dense, 
yellowish-brown  precipitate  of  bismuth  thiosulphate  ;  this  is  allowed 
to  subside,  and  then  more  of  the  reagent  is  added,  when  a  white  preci- 
pitate is  formed  if  a  sulphite  is  present.  The  presence  of  a  sulphite 
may  also  be  detected  by  means  of  iodic  acid,  starch  solution,  and  acetic 
acid. 

Detection  of  Chlorides,  Chlorates,  and  Nitrates. — After  removing  the 
whole  of  the  chloride  by  silver  acetate,  acetic  acid  and  zinc  are  added  to 
the  filtrate  and  the  whole  is  warmed  ;  a  further  precipitate  of  silver 
chloride  is  first  formed  if  a  chlorate  is  present,  but  this  is  gradually 
reduced  to  metallic  silver.  The  zinc  and  acetic  acid  convert  the  nitric 
acid  into  ammonia,  which  may  be  detected  by  means  of  Nessler's  re- 
agent. L.  DE  K. 

Estimation  of  Mercuric  Salts.  By  Ludwiq  Yanino  and  F. 
Treubert  {Ber.,  1897,  30,  1999— 2001).— To  the  solution  of  mer- 
curic salt  (containing  about  0*5  gram  Hg  per  100  c.c),  hydrogen 
peroxide  is  first  added,  and  then,  gradually,  commercial  hypophos- 
phorous  acid  (of  sp.  gr.  1*15)  in  slight  excess  ;  the  precipitate  of  mer- 
curous  chloride  is  washed  with  cold  water,  collected  on  a  tared  filter, 
dried  at  100°,  and  weighed.  The  presence  of  hydrogen  peroxide  pre- 
vents a  further  reduction  of  the  mercurous  chloride  to  mercury,  which 
otherwise  takes  place.  In  8  experiments  with  mercuric  chloride,  the 
percentage  of  Hg  as  found  varied  from  73*80  to  73*99,  the  calculated 
percentage  being  73*80.  C.  F.  B. 

Improvements  in  the  Colorimetric  Test  for  Copper.  By 
George  L.  Heath  {J.  Amer.  Chem.  Soc,  1897,  19,  24— 31).— The 
following  process  is  recommended.  2*5  grams  of  the  material,  lean 
blast-furnace*  slags,  for  example,  is  heated  in  a  porcelain  dish  with  16 
c.c.  of  nitric  acid,  and  after  adding  5  c.c.  of  sulphuric  acid  the  evapora- 
tion is  continued  until  the  mass  has  become  a  thick,  but  rather  soft, 
paste;  it  is  then  treated  with  70  c.c.  of  water  to  dissolve  the 
copper  sulphate,  and  30  c.c.  of  ammonia  is  added.  The  liquid  is  filtered, 
and  the  residue  after  being  twice  washed  with  10  c.c.  of  dilute  am- 
monia (1  :10),  is  rinsed  back  into  the  dish,  using  50  c.c.  of  water, 
taking  care  not  to  damage  the  filter,  and  enough  sulphuric  acid  is 
added  to  redissolve  the  iron  and  alumina ;  25  c.c.  of  ammonia  is  again 
added,  and  the  filtrate  and  ammoniacal  washings  are  mixed  with  the  main 
filtrate,  which  is  then  transferred  to  a  tall  cylinder  of  thin,  colourless 
glass,  and  made  up  with  dilute  ammonia  to  200  c.c.  The  colour  of  the 
liquid  is  compared  with  those  of  a  series  of  copper  solutions  of 
known  strength  contained  in  similar  cylinders  ;  these  standard  solu- 
tions keep  very  well  if  the  copper  is  present  as  sulphate  and  the  liquid 
contains  a  large  excess  of  ammonia,  provided  they  are  kept  from  the 
light  in  a  cool  place.  L,  de  K, 
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Estimation  of  Copper  in  Vegetable  Poods.  By  Victor 
Vedrodi  {Chem.  Zeit.,  1896,  20,  584 — 585). — The  author  recommends 
eliminating  any  soluble  silicic  acid  and  also  the  oxide  of  iron  from  the 
ash  of  vegetable  foods  when  testing  the  same  for  copper.  If  this  pre- 
caution be  not  taken,  the  precipitate  which  always  forms  on  adding 
ammonia  to  the  acid  solution  of  the  ash  will  carry  down  with  it  a  not 
inconsiderable  amount  of  copper,  and  the  filtrate  will  be  deficient  in 
colour. 

Instead  of  burning  the  sample,  it  may  also  be  ^*  mineralised  "  by 
heating  first  with  nitric  acid  and  then  with  strong  sulphuric  acid. 

L.  DE  K. 

Analysis  of  Aluminium  and  its  AUoys.  By  Henri  Moissan 
{Compt.  rend.,  1897,  125,  276— 278).— The  residue  left  when  alu- 
minium is  treated  with  dilute  hydrochloric  acid  (20  :  100)  contains  at 
least  10  per  cent,  of  iron,  and  does  not  consist  only  of  carbon,  copper 
and  silicon,  as  Balland  has  stated  {Compt.  rend.,  124,  131.1) ;  on  the 
other  hand  some  of  the  copper  is  dissolved  even  when  a  more  dilute 
acid  (10  :  100)  is  used.  Further,  when  the  aluminium  is  treated  with 
hydrochloric  acid  (10  :  100)  to  which  a  small  quantity  of  nitric  acid  is 
added,  the  residue  does  not  consist  of  carbon  and  silicon  only,  as 
Balland  stated,  but  contains  a  large  proportion  of  iron  and  about  10 
per  cent,  of  copper. 

Some  recent  specimens  of  aluminium  were  found  to  contain  99-21  to 
99  61  per  cent,  of  that  metal,  with  0"41 — 0*54  per  cent,  of  iron, 
0-05 — 0*11  of  silicon,  0-00 — 0*02  of  sodium,  and  traces  of  copper. 

C.  H.  B. 

Detection  of  Alum  in  Flour  and  Bread.     By  Josef  van  dee 

Plancken  {Chem.  Centr.,  189.6,  ii,  563;  from  Ann.  Pharm.  Louvam, 
1896,  May). — The  test  with  campeachy  wood  tincture  succeeds  only 
with  fresh  flour,  and  fails  with  sour  bread.  From  10  to  20  grams  of 
flour  or  powdered  bread  is  made  into  a  paste  with  water,  some  sodium 
chloride  (free  from  carbonate)  is  added,  then  10  drops  of  fresh  logwood 
tincture  and  5  grams  of  calcium  carbonate,  and  the  whole  is  made  up 
to  100  c.c.  The  clear,  supernatant  liquid  will  exhibit  a  bluish-grey 
coloration  in  presence  of  0"1  per  cent,  of  alum  ;  in  the  absence  of  alum, 
the  liquid  is  reddish-violet.  M.  J.  S. 

Estimation  of  Calcium,  Aluminium,  and  Iron  in  Mineral 
Phosphates.  By  Leon  Lindet  {Comj^t.  rend.,  1897,  125,  246—247). 
— In  the  ordinary  method  for  the  analysis  of  mineral  phosphates,  the 
phosphoric  acid  is  precipitated  by  magnesia  mixture  in  presence  of  a 
large  quantity  of  ammonium  citrate,  and  the  destruction  of  this  salt 
for  the  purpose  of  estimating  iron,  &c.,  is  troublesome  and  tedious. 
Citric  acid  and  citrates  can,  however,  readily  be  oxidised  by  means  of 
the  reaction  described  by  Villiers  (this  vol.,  ii,  492).  The  solution  is 
acidified  with  nitric  acid,  0*5  gram  of  manganese  sulphate  or  nitrate 
added,  and  then  50  c.c.  of  concentrated  nitric  acid  for  every  20  grams 
of  citric  acid  present ;  the  liquid  is  carefully  heated,  and  more  nitric 
acid  is  added  from  time  to  time  until  there  is  no  further  evolution  of 
gas.     The  metals  are  afterwards  separated  in  the  usual  way. 
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Vanadyl  dichloride  a^ts  much  more  energetically  than  manganese 
salts,  and  0*1  gram  will  readily  bring  about  the  oxidation  of  20  grams 
of  citric  acid.  As  ammonium  hypo  vanadate  is  insoluble  in  excess  of 
ammonia,  it  is  precipitated  with  the  ferric  and  aluminium  hydroxides, 
and  the  weight  of  the  vanadium  oxide  must  be  subtracted  from  the 
weight  of  the  mixed  oxides  which  are  left  after  strongly  heating.  It 
is  convenient  to  use  a  1  per  cent,  solution  of  vanadyl  dichloride,  the 
strength  of  which  is  checked  by  precipitating  10  c.c.  of  the  solution 
with  ammonia  in  presence  of  a  known  quantity  of  a  ferric  salt,  and 
weighing  the  precipitate  after  strongly  heating. 

In  either  case,  the  calcium  is  estimated  in  the  usual  way  in  the 
liquid  from  which  aluminium,  iron,  and  manganese  or  vanadium  have 
been  removed.  C.  H.  B. 

Detection  of  Nickel  in  Presence  of  Cobalt.  By  Anselmo 
CKYA.i.\A{Gazzetta,  1897,  27,  ii,  95 — 96). — In  the  group  precipitate,  the 
author  extracts  the  zinc  and  manganese  sulphides  from  those  of  cobalt 
and  nickel  by  dilute  hydrochloric  acid  (1  : 5)  and  after  washing  the 
residue  with  very  dilute  ammonium  sulphide,  dissolves  it  in  nitro- 
hydrochloric  acid,  evaporates  to  dryness,  and  adds  a  little  water  ;  on 
treating  the  solution  with  sodium  nitroprusside,  both  nickel  and  cobalt 
are  precipitated,  although  only  slowly  from  dilute  solutions.  The 
nickel  compound  is  dissolved  on  treating  this  precipitate  with  dilute 
ammonia,  but  not  the  cobalt.  W.  J.  P. 

Complete  Analysis  of  Iron  Ores  :  Notes  on  SarnstrOm's 
Method  of  Estimating  Manganese.  By  George  Auchy  {J.  Amer. 
Chem.  Soc,  1897,  19,  139 — 153). — When  using  Sarnstrom's  process 
for  estimating  manganese  in  presence  of  iron,  it  is  necessary  to  be 
very  careful  not  to  add  any  excess  of  sodium  carbonate  before  titrating 
with  potassium  permanganate,  as  otherwise  the  precipitated  ferric  oxide 
may  carry  down  a  small  proportion  of  the  manganese ;  the  author 
states  that  this  danger  is  greatly  lessened  if  about  7  grams  of  ammonium 
chloride  is  added  before  the  soda. 

A  process  for  the  full  analysis  of  iron  ores  is  given,  of  which  the 
following  is  an  outline.  The  ore  is  dissolved  in  hydrochloric  acid,  the 
siliceous  matter  separated  by  evaporation,  the  residue  treated  with 
acid,  and  the  filtrate  largely  diluted.  After  adding  a  sufficiency  of 
ammonium  chloride,  the  excess  of  acid  is  first  neutralised  with  solid 
sodium  carbonate,  and  then  a  solution  of  the  latter  is  added  until  a 
precipitate  begins  to  form;  on  boiling,  the  bulk  of  the  iron  is 
precipitated,  and  the  last  traces  are  thrown  down  on  adding  a  few 
more  drops  of  soda  solution.  The  filtrate,  after  being  heated  to  boil- 
ing, is  mixed  with  ammonia  to  precipitate  the  alumina,  filtered,  and 
the  manganese  in  the  filtrate  titrated  with  permanganate.  The  liquid, 
which  may  contain  calcium  and  magnesium,  after  removal  of  all  the 
manganese  as  sulphide,  may  be  analysed  in  the  usual  manner. 

The  alumina  precipitate  is  dissolved  in  hydrochloric  acid ;  the  ferric 
precipitate  also  and  the  two  solutions  are  united ;  the  iron  and 
aluminium  are  now  precipitated  by  ammonia,  and  the  filtrate,  which 
may  contain  calcium  and  magnesium,  may  be  advantageously  united  with 
the  main   calcium    and  magnesium  solution.     The  oxides  of  iron  and 
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aluminium,  after  having  been  weighed  together,  are  dissolved,  and  the 
iron  is  estimated  volumetrically.  L.  de  K. 

Estimation  of  Tin  in  Tin  Plate.  By  Hugo  Mastbaum  {Zeit. 
angw.  Chem.,  1897,  329 — 330). — Twenty-five  grams  of  the  material, 
cut  up  into  small  pieces,  is  boiled  with  50  c.c.  of  hydrochloric  acid  con- 
taining 10  per  cent,  of  HCl.  The  tin  coating  soon  dissolves,  and  the 
solution  is  at  once  poured  off  and  diluted  to  250  c.c.  ;  50  c.c.  of  it  is 
then  introduced  into  a  100  c.c.  flask,  neutralised  with  ammonia,  and 
mixed  with  10  c.c.  of  yellow  ammonium  sulphide.  Water  is  now 
added  up  to  the  mark,  the  mixture  filtered,  and  50  c.c.  is  pipetted  off 
and  acidified  with  acetic  acid  to  precipitate  the  stannic  sulphide. 

When  completely  settled,  the  precipitate  is  collected  on  a  filter  and 
washed  with  a  10  per  cent,  solution  of  ammonium  acetate.  The  sul- 
phide is  converted  into  stannic  oxide  in  the  usual  manner  by  roasting 
and  final  ignition  with  addition  of  a  lump  of  ammonium  carbonate. 

L.  DE  K. 

Action  of  Hydrogen  Peroxide  on  Metals  as  Precipitated  by 
Hypophosphorous  Acid :  Detection  of  Arsenic,  Antimony,  and 
Bismuth  in  the  Presence  of  the  Noble  Metals.  By  Ludwig 
Vanino  {Ber.,  1897,  30,  2001— 2003).— The  metals  are  precipitated  by 
warming  the  acid  solution  with  hypophosphorous  acid  ',  gold,  silver, 
and  mercury  are  even  precipitated  in  the  cold  (platinum,  iridium,  and 
rhodium  are  not  precipitated  at  all).  The  arsenic,  antimony,  and 
bismuth  (also  copper)  in  this  precipitate  can  be  dissolved  by  means  of 
hydrogen  peroxide,  and  their  presence  demonstrated  by  warming  the 
solution  with  hypophosphorous  acid  ;  gold,  silver,  mercury,  ruthenium, 
palladium,  and  osmium  are  not  dissolved.  C.  F.  B. 

Apparatus  for  Testing  Oils.  By  A.  Gawalowski  and  Alexander 
Katz  {Chem.  Centr.,  1896,  ii,  451  ;  from  Centr.  Nahr.  ii.  Genussm.  u. 
Hyg.,  2,  213 — 214). — When  testing  fatty  or  mineral  oils,  or  a  mixture 
of  the  same,  it  is  advisable  to  determine  the  coefficient  of  solubility  in 
alcohol  and  ether  as  proposed  by  Gawalowski.  For  this  purpose,  2 '5 
grams  of  the  sample  is  dissolved  in  10  c.c.  of  ether  slightly  coloured 
with  "  alkannin  1,"  4  c.c.  of  this  solution  is  placed  in  a  specially 
constructed  apparatus,  and  95  per  cent,  alcohol  is  gradually  added  from 
the  burette  which  forms  part  of  the  apparatus,  until  the  liquid  turns 
red  and  turbid,  so  that  the  printed  lines  of  the  paper  on  which  the 
apparatus  is  placed  are  no  longer  visible.  Suppose  10'2  c.c.  of  alcohol 
are  required,  the  degree  of  coefficient  of  solubility  will  be  10*2.  Dif- 
ferent samples  of  oil  give  very  different  figures. 

The  apparatus  is  so  constructed  that  no  perceptible  evaporation  of 
ether  can  take  place  during  the  titration.  L.  de  K. 

Analysis  of  Essence  of  Lemons.  By  Arturo  Soldaini  and  E. 
Bertie  (Gazzetta,  1897,  27,  ii,  25— 34).— The  authors'  method  for  de- 
tecting the  adulteration  of  lemon  oil  {SuW  analisi  delV  essenza  di  limone, 
Messina,  1896)  having  been  recently  criticised  [Schimmel's  Report, 
April,  1897,  19),  the  authors  quote  more  analytical  data,  and  state 
that  adulteration  can  always  be  detected  by  their  method,  although 
the  quantity  of  foreign  oil  added  may  not   be  always  ascertainable. 
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Although  citral  cannot  be  accurately  determined  in  lemon  oil,  yet,  if  it 
could,  the  determination  would  hardly  help  in  detecting  adulteration, 
the  proportion  of  citral  in  genuine  lemon  oil  being  very  variable. 

Lemon  oil  is  genuine  if,  after  distilling  off  one-half  of  the  sample, 
the  distillate  has  a  higher  rotation  than,  and  the  residue  a  rotation 
lower  than,  or  equal  to,  that  of  the  original  oil ;  the  difference  must 
be  at  least  0°  30'.  If  2  per  cent,  of  turpentine  is  added,  this  difference 
disappears,  and  the  addition  of  a  larger  quantity  causes  the  difference 
to  be  of  opposite  sign.  W.  J.  P. 

Analysis  of  Coals.  By  Fritz  Haber  and  S.  Grinberg  {Zeit. 
anal.  Chem.,  1897,  36,  557— 567).— The  valuation  of  the  calorific 
power  of  a  coal  by  estimating  the  carbon  and  hydrogen  has  hitherto 
presented  difficulties,  due  mainly  to  the  fact  that  methane  is  burnt  by 
copper  oxide  only  at  a  temperature  high  enough  to  soften  combustion 
tubing.  The  authors  obviate  this  difficulty  by  the  use  of  platinised 
asbestos,  which  effects  the  combustion  of  methane  in  oxygen  at  414°. 
The  combustion  tube,  430  mm.  in  length,  is  charged  as  follows  :  30  mm. 
are  left  empty  ;  then  comes  a  plug  of  copper  gauze  10  mm.  in  length ; 
after  this  60  mm.  of  granular  lead  chromate,  a  5  mm.  plug  of  copper 
gauze,  next  1  gram  of  10 — 20  per  cent,  platinised  asbestos  teased  out 
so  as  to  occupy  100  mm.  of  the  tube,  and  finally  a  gauze  plug  5  mm. 
long.  The  remainder  is  left  empty  to  receive  the  boat  containing  the 
coal,  and  so  much  of  the  tube  as  is  occupied  by  the  above  materials, 
as  well  as  a  sufficient  length  to  include  the  boat,  but  not  the  whole 
tube,  is  wrapped  in  stout  copper  gauze.  To  the  empty  end  of  the  tube  is 
attached  the  usual  absorbing  apparatus,  whilst  to  the  other  is  fitted  a 
T-piece,  through  the  horizontal  limb  of  which  a  wire  (stout  copper  with  a 
platinum  end)  can  be  worked  backwards  and  forwards  in  its  caoutchouc 
stopper.  The  platinum  wire  is  hooked,  and  serves  either  to  push  the 
boat  forward  or  pull  it  back.  The  tube  is  heated  by  two  Teclu 
burners.  The  boat,  containing  about  0*25  gram  of  coal,  is  placed  in 
the  uncovered  part  of  the  tube,  purified  oxygen  is  admitted  by  the  side 
limb  of  the  T-piece  at  the  rate  of  2 — 3  bubbles  per  second,  and  the  boat 
is  then  slowly  pushed  forward  (about  10  mm.  every  10  minutes)  into 
the  heated  region  until  it  touches  the  copper  plug.  In  this  way,  any 
moisture  it  contains  is  first  driven  off,  and  the  expulsion  of  the 
volatile  hydrocarbons  then  takes  place  gradually.  The  coke  should 
bum  with  a  red  glow ;  if  it  glows  with  a  yellow  light,  the  oxygen 
stream  and  the  whole  combustion  are  too  rapid.  A  single  tube  suffices 
for  8 — 10  analyses,  and  excellent  results  are  obtained  with  coals  of 
widely  varying  composition.  No  provision  being  made  for  the  re- 
duction of  nitrogen  oxides,  traces  of  nitrous  and  nitric  acids  are  found 
in  the  absorbing  apparatus,  but  their  amount  is  too  small  to  be  of 
technical  importance ;  it  is  stated  that  sulphuric  acid  is  not  found. 

M.  J.  S. 

Estimation  of  Alcohol  in  Essences.  By  Kudolf  Hefelmann 
(Chem.  Centr.,  1896,  ii,  932—933  ;  from  Pharm.  Cerdr.-H.,  37,  683).— 
The  official  method  consists  in  diluting  with  about  2  volumes  of  water 
and  mechanically  precipitating  the  ethers  by  addition  of  solid  sodium 
chloride,  then   distilling    out   the   alcohol   from  the  sodium  chloride 
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solution.  The  method  does  not  give  satisfactory  results  with  eau  de 
Cologne.  From  essences  diluted  until  the  alcohol  amounts  to  40 — 60 
grams  per  100  c.c,  the  ethers  and  aromatic  oils  can  be  removed  by- 
shaking  with  light  petroleum  (sp.  gr.  =  0-64 — 0*67  ;  boiling  point 
55 — 75°) ;  25  c.c.  of  essence  is  therefore  diluted  with  an  appropriate 
volume  of  water,  shaken  in  a  separator  bulb  with  50  c.c.  of  light 
petroleum,  and  after  3 — 5  hours'  repose  the  clear  lower  layer  is  run  off, 
and  a  measured  volume  of  it,  further  diluted  with  half  its  volume  of 
water,  is  distilled.  The  alcohol  in  the  distillate  is  ascertained  by 
taking  the  specific  gravity  in  the  usual  manner.  All  the  liquids 
should  be  at  15°  when  measured.  M.  J.  S. 

New  Reaction  of  Picric  Acid.  By  A.  Swoboda  {Chem.  Centr. 
1896,  ii,  717;  from  Z.  Oesterr.  Apoth.-V.,  34,  617).— On  treating  a 
cold  aqueous  solution  of  picric  acid  with  a  cold  aqueous  solution  of 
methylene-blue,  there  is  immediately  produced  a  violet,  flocculent 
precipitate,  soluble  with  blue  or  green  colour  in  ether,  chloroform,  or 
hot  water.  The  chloroform  solution  leaves  a  blue  residue  when  evapo- 
rated. Lacquers  coloured  with  picric  acid  are  first  dissolved  with  a 
little  alcohol.  M.  J.  S. 

Improvements  in  Paper  Testing.  By  Siegmund  Ferenczi 
{Zeit.  angw.  Chem.,  1897,  436 — 441). — The  sample  is  examined  micro- 
scopically; this  investigation  being  much  assisted  by  using  ap- 
propriate staining  materials  such  as  a  solution  of  malachite-green 
acidified  with  acetic  acid,  or  a  weak  alcoholic  solution  of  rosaniline 
sulphate  containing  excess  of  sulphuric  acid.  If  excess  of  incrustating 
matter  such  as  lignin  or  lignose  is  found,  the  paper  cannot  be  considered 
as  likely  to  be  very  durable. 

In  order  to  test  the  capacity  of  a  sample  of  paper  to  resist  crump- 
ling, the  author  prefers  using  either  the  apparatus  devised  by  Pfuhl 
or  the  one  invented  by  Schopper.  For  details  of  these  complicated  pieces 
of  apparatus,  the  original  paper  should  be  consulted.  L.  de  K. 

New  Method  of  Detecting  Formaldehyde.  By  Lebbin  {Chem. 
Centr.,  1896,  ii,  930;  from  Pharm.  Zeit,  41,  681).— A  few  c.c.  of  a 
formaldehyde  solution  mixed  with  about  0*05  gram  of  resorcinol,  and 
then  with  about  its  own  volume  of  50  per  cent,  soda  solution,  when 
boiled,  develops  a  rich,  permanent  red  coloration.  The  reaction  is  not 
given  by  other  aldehydes.  It  will  detect  1  part  of  formaldehyde  in 
10  million  of  water.  M.  J.  S. 

Estimation  of  Aldehyde  in  Alcoholic  Liquids.  By  E.  Rieter 
(Chem.  Centr.,  1896,  ii,  368;  from  Schweitz.  Wochs.  Pharm.,  34, 
237 — 239). — When  dealing  with  a  colourless  liquid,  5  c.c.  of  0-05  per 
cent,  sulphurous  acid  is  put  into  a  100  c.c.  flask  together  with  20  c.c. 
of  the  liquid  to  be  tested,  which  should  not  contain  more  than  0*0025 
per  cent,  of  aldehyde  ;  after  making  up  to  the  mark  with  water  and 
thoroughly  mixing,  it  is  put  aside  for  4  hours.  Fifty  c.c.  of  the 
mixture  is  taken  out,  and  the  free  sulphurous  acid  is  titrated,  as 
usual,  with  N/200,  or,  if  more  aldehyde  was  present  and  consequently 
more  sulphurous  acid  entered  into  combination,  with  N/100  iodine. 
The  remainder  of  the  liquid  is  mixed  with   25  c.c.  of  normal  potash 
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which  rapidly  decomposes  the  compound  and  the  total  sulphurous  acid 
is  then  titrated  as  before,  after  adding  a  sufficiency  of  dilute  sulphuric 
acid.  The  difference  between  the  two  titrations  represents  the  amount 
of  sulphurous  acid  combined  with  the  aldehyde. 

Coloured  alcoholic  liquors  are  first  diluted  with  water  and  then 
submitted  to  distillation,  the  colourless  distillate  being  treated  as 
described  above.  L.  de  K. 

Estimation  of  Hydrocyanic  Acid  in  Oil  of  Bitter  Almonds. 
By  Edward  Keemers  and  0.  S.  Schreiner  {Chem.Centr.,  1896,  ii,  928  ; 
from  Fharm.  Review,  1896,  Sept.). — Silver  nitrate  is  added  to  an 
aqueous  solution  of  the  oil,  then  excess  of  ammonia,  and  immediately 
afterwards  nitric  acid.  The  object  of  the  ammonia  is  to  decompose 
the  benzalcyanhydrin,  in  which  most  of  the  cyanogen  of  the  oil  is  con- 
tained, and  from  which  it  cannot  be  directly  precipitated  by  silver 
nitrate.  The  hydrocyanic  acid  may  be  titrated  with  silver  nitrate 
(using  chromate  as  indicator)  if  the  oil  is  mixed  with  a  paste  of 
magnesium  hydroxide.  M.  J.  S. 

Estimation  of  Volatile  Patty  Acids  by  the  LefEmann-Beam 
Process.  By  W.  Karsch  {Chem.  Zeit.,  1896,  20,  607— 608).— The 
author  recommends  this  process  for  the  analysis  of  butter,  as  it  dis- 
penses with  the  use  of  alcohol  and  so  prevents  the  results  being  vitiated 
by  the  absorption  of  carbonic  anhydride  during  the  evaporation. 

This  process,  as  will  be  remembered,  consists  in  saponifying  the 
butter  with  a  solution  of  sodium  hydroxide  in  glycerol.  L.  DE  K. 

Detection  of  Lactic  Acid  and  its  Clinical  Significance.     By 
J.   H.   DE  Jong  {Chem.   Centr.,   1896,   ii,   806—807  ;    from   Arch.  f. 
Verdauungsh'cmkh.,  2,  Part  I.). — To  detect^ree  lactic  acid  in  the  gastric 
juice  by  Uffelmann's  test,  5  c.c.  of  the  gastric  juice  mixed  with  1 — 2 
drops  of  hydrochloric  acid  is  cautiously  evaporated  to  a  syrupy  con- 
sistence and  extracted  with  a  little  ether.     The  ethereal  solution  is 
added  drop  by  drop  to  5  c.c.  of  boiling  water  in  a  test-tube,  and  when 
the  ether  has  evaporated  and  the  water  cooled,  a  drop  of  a  5  per  cent, 
solution  of  ferric  chloride  is  added.     The  colour  is  then  compared  with 
that  produced  in  a  standard  solution  of  lactic  acid.  For  clinical  purposes, 
Nessler's  test  is  too  sensitive ;  Boas'  method  {Chem.  Centr.,  1894,  i, 
338  ;  ii,  334)  is  more  suitable.  Regard  should  be  paid  to  the  combined 
as  well  as  the  free  lactic  acid.     The    ethereal  extract  obtained  from 
20  c.c.  of  gastric  juice  by  Boas'  process  is  heated  in  a  flask  with  man- 
ganese   dioxide    and   sulphuric   acid,   and    the    aldehyde  produced   is 
collected  in  a  bottle  connected  air  tight  with  the  Liebig's  condenser, 
charged  with  20  c.c.  of  water  and  plunged  in  ice.     The  stopper  of  the 
bottle  is  furnished  with  a  second  tube,  which  also  passes  through  the  con- 
denser jacket  and  serves  for  the  escape  of  air  without  loss  of  aldehyde. 
After  distilling  over  three-quarters  of  the  solution  and  aspirating  air 
through  the  apparatus,  an  excess   (20  c.c.)   of    N/10    iodine  solution 
and  20  c.c.  of  pure  soda  are  added,  and  after  a  few  minutes  the  clear 
liquid  is.  acidified  and  the  amount  of  iodine  not  consumed  in  forming 
iodoform  is  titrated  by  thiosulphate.     Healthy  gastric  juice  contains 
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only  traces  of  lactic  acid.  Larger  amounts  may  be  formed  in  cases 
where  secretion  and  peristaltic  action  are  both  deficient,  but  in  the 
absence  of  gastric  carcinoma  its  formation  is  exceptional ;  in  the 
presence  of  carcinoma,  it  occurs  almost  invariably.'  M.  J.  S. 

Detection  of  Calcium  Hydrogen  Tartrate  in  Purified  Cream 
of  Tartar.  By  Henrik  Enell  {CJiem.  Centr.,  1896,  ii,  515;  from 
Nwdisk.  Farm.  Tidskr.,  11,  393). — One  gram  of  the  sample  is  charred, 
the  residue  extracted  with  very  dilute  hydrochloric  acid,  and  the 
filtered  solution  mixed  with  excess  of  ammonia  and  ammonium  oxalate ; 
the  precipitated  calcium  oxalate  is  then  treated  in  the  well-known  way 
with  standard  potassium  permanganate.  L.  de  K. 

Estimation  of  Uric  Acid  in  Guano.  By  Albert  Stutzer  and 
A.  Karlowa  {Ghem.  Zeit.,  1896,  20,  721— 722).— About  two  grams  of 
the  sample  is  treated  with  water  feebly  acidified  with  hydrochloric 
acid,  the  whole  evaporated  to  dryness,  and  the  residue  taken  up  with 
100  c.c.  of  water  in  which  3  grams  of  piperazine  has  been  dis- 
solved ;  the  mixture  is  then  boiled  for  1  minute,  filtered,  coloured 
with  a  drop  of  phenolphthalein  solution,  and  after  sufficient  hydro- 
chloric acid  has  been  added  to  destroy  the  alkaline  reaction,  10  c.c. 
more  of  10  per  cent,  hydrochloric  acid  is  added  ;  the  whole  is  then 
well  stirred  and  left  for  12  hours.  The  crystallised  uric  acid  which 
separates  is  collected  on  a  very  small  filter,  washed  with  water  con- 
taining 1  per  cent,  of  hydrochloric  acid  until  the  total  filtrate  measures 
200  c.c,  after  which  the  filter  and  its  contents  are  treated  by  the 
Kjeldahl  process.  The  amount  of  nitrogen  found,  multiplied  by  3,  gives 
the  uric  acid  originally  present  in  the  guano.  As,  however,  uric  acid  is 
not  absolutely  insoluble  in  water,  a  slight  correction  must  be  made  ;  the 
authors  advise  adding  0*003  gram  to  the  quantity  of  uric  acid  found. 

L.  DE  K. 

Estimation  of  Salicylic  Acid.  By  Franz  Fkeyer  {Ghem.  Zeit., 
1896,  20,  820— 821).— The  author  states  that  salicylic  acid  may  be 
estimated  in  the  same  way  as  phenol  by  means  of  bromine.  The  solu- 
tion is  treated  with  a  mixture  of  potassium  bromate  and  potassium 
bromide ;  dilute  hydrochloric  acid  is  added,  and  then  after  about  4 
minutes,  excess  of  potassium  iodide  solution.  The  liberated  iodine  is 
titrated  by  means  of  approximately  N/10  sodium  thiosulphate,  a  blank 
experiment  being,  of  course,  made,  and  the  difference  in  the  amount 
of  thiosulphate  noted.  The  process  cannot  be  used  for  estimating  this 
acid  in  beer  or  wine,  unless  the  acid  has  been  previously  isolated  by 
the  use  of  ether  and  light  petroleum.  To  test  qualitatively  for  the 
acid,  the  author  recommends  distilling  the  beer  or  wine,  when  the 
acid  will  be  found  chiefly  in  the  last  fractions  of  the  distillate ;  the 
ferric  chloride  test  may  then  be  applied.  Hoorn's  statement  that 
beer  when  distilled  yields  a  substance  giving  a  violet  coloration  with 
ferric  chloride  has  not  been  confirmed  by  the  author.  L.  de  K. 

Estimation  of  Kynurenic  Acid.  By  Achille  Capaldi  {Zeit. 
physiol.  Ghem.,  1897,  23,  92— 98).— Although  the  methods  described 
by  Schmiedeberg  and  Schultzen  {Annalen,   1872,  164,    155)  and  by 
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Jaffe  for  the  estimation  of  kynurenic  acid  in  urine  give  fairly  satis- 
factory results,  they  are  to  be  objected  to  on  account  of  the  time  which 
they  take,  and  also  because  the  kynurenic  acid  obtained  is  always 
mixed  with  colouring  matter,  which  cannot  easily  be  got  rid  of  without 
loss  of  material. 

The  author  suggests  the  following  method  by  which  the  kynurenic 
acid  is  obtained  perfectly  pure. 

The  urine  is  mixed  with  half  its  bulk  of  a  10  per  cent,  solution  of 
barium  chloride  containing  5  per  cent,  of  concentrated  ammonium 
hydroxide,  evaporated  to  one-third  of  the  volume  of  urine  taken  and 
acidified  with  concentrated  hydrochloric  acid.  The  precipitated  kynur- 
enic acid  is  filtered,  dissolved  in  aqueous  ammonia,  reprecipitated,  and 
weighed.  A.  W.  C. 

The  Critical  Temperature  of  Liquids  and  a  New  Method  for 
Identifying  Fats  and  Oils.  By  Alexander  von  Asboth  {Chem. 
Zeit,  1896,  20,  685— 686).— The  author  confirms  the  results  obtained 
by  Crismer,  who  found  that  there  is  a  great  difference  between  the 
critical  temperature  of  butter  and  margarine.  The  investigation  will 
be  continued.     (Compare  Abstr.,  1896,  ii,  506.)  L.  de  K. 

Use  of  the  Iodine  Number  in  the  Analysis  of  Wool  Fat.  By 
W.  Herzig  {Chem.  Centr.,  1896,  ii,  936 ;  from  Ding.  Poly.  Journ.y  302, 
17). — The  author  has  already  shown  that  the  iodine  number  can  be 
employed  in  forming  an  opinion  on  a  wool  fat.  He  has  now  examined 
the  iodine  absorption  of  the  various  groups  into  which  a  specimen  of 
wool  fat  can  be  separated,  with  the  object  of  ascertaining  the  amount 
of  the  unsaturated  substances  in  each  group,  and  of  employing  the 
iodine  absorption  of  the  separated  groups  as  an  analytical  method. 
The  conclusions  arrived  at  from  the  examination  of  a  single  sample, 
obtained  from  a  South  American  wool,  by  extraction  with  ether,  are  as 
follows.  Besides  fatty  acids,  only  unsaturated  substances  exhibiting 
the  same  iodine  number  as  cholesterol  are  present ;  the  presence  of 
isocholesterol  is  also  very  probable.  Saturated  higher  alcohols  cannot 
be  present,  since  those  in  wool  fat  are  readily  soluble  in  organic  men- 
strua, whilst  cerylic  alcohol  is  sparingly  soluble,  and  the  absence  of 
any  considerable  amount  of  such  substances  is  further  indicated  by 
the  iodine  number.  The  results  show  that  where  saponification  under 
pressure  is  necessary,  that  operation  can  be  resorted  to  without  more 
intimate  decomposition.  After  removal  of  the  free  fatty  acids,  the 
fatty  acids  obtained  by  saponification  show  a  very  low  iodine  absorption, 
and  therefore  contain  a  very  small  proportion  of  unsaturated  fatty 
acids.  Should  this  condition  be  found  to  persist  in  other  specimens, 
the  iodine  numbers  of  these  members  would  afford  valuable  analytical 
information.  M.  J.  S. 

Assay  of  Linseed  Oil.  By  Hugo  Amsel  {Zeit.  angw.  Cliem.y  1897, 
369 — 370). — A  controversy  with  Lippert  (this  vol.,  ii,  529).  Among 
other  things,  the  author  states  that  an  abnormal  solubility  of  the  sample 
in  alcohol,  or  an  increased  acidity  number,  does  not  necessarily  point 
to  an  admixture  of  rosin.  L.  de  K. 
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Cause  of  the  Low  Iodine  Number  of  Linseed-cake  Oil.  By 
G.  Fassbender  and  J.  Kern  {Zeit.  angwJjOhem.y  1897,  331 — 332). — By- 
means  of  cold  pressure,  it  is  possible  to  obtain  a  commercially  pure 
linseed  oil  from  adulterated  seed,  as  the  cake  retains  the  greater  part 
of  the  foreign  oils ;  the  amount  of  foreign  Crueiferce  in  the  original 
material  cannot,  therefore,  be  calculated  from  the  iodine  number  given 
by  the  fat  extracted  from  the  cake  by  solvents.  L.  de  K. 

Detection  of  Vanillin  in  Resins.  By  Karl  Dieterich  {Chem. 
Centr.,  1896,  ii,  364—365  ;  from  Pharm.  Gentr.  Halle,  37,  424—427). 
— To  detect  vanillin  in  balsam  of  Peru,  gum  benzoin,  or  storax,  the 
author  uses  a  mixture  of  equal  parts  of  hydrochloric  acid  and  water, 
which,  on  warming,  readily  takes  up  the  vanillin  without  ^dissolving  any 
of  the  resinous  matter ;  after  filtering  the  hot  solution  through 
(animal?)  charcoal,  the  pale  yellow  liquid  is  tested  with  pyrogallol  or 
phloroglucinol.  The  presence  of  benzoic  or  cinnamic  acids  does  not 
interfere  with  the  test. 

To  estimate  the  quantity  of  vanillin,  the  hydrochloric  extract  from 
1  kilogram  of  storax  is  made  strongly  alkaline,  mixed  with  20  grams 
of  hydroxylamine  hydrochloride,  and  heated  on  the  water  bath  for  some 
hours ;  the  vanillin-oxime  thus  formed  is  dissolved  by  agitating  the  liquid 
with  ether,  the  latter  is  evaporated,  the  residue  treated  with  boiling 
water,  and  the  solution  put  aside  to  crystallise.  It  seems  to  be  impos- 
sible to  completely  free  the  compound  from  cinnamic  acid.  The 
vanillin  can  be  readily  calculated  from  the  amount  of  the  oxime. 

The  author  has  also  worked  out  and  used  with  some  success  a  colori- 
metric  process  depending  on  the  pyrogallol  reaction,  using  solutions  of 
pure  vanillin  of  different  strengths  for  comparison.  L.  de  K. 

New  Reagent  for  Alkaloids.  By  Adam  Jaworowski  (Chem. 
Centr.,  1896,  ii,  321—322  ;  from  Pharm.  Zeit.  Muss.,  35,  326—328).— 
This  reagent  is  prepared  by  dissolving  0*3  gram  of  sodium  vanadate  in 
10  CO.  of  hot  water  ;  when  cold,  a  solution  of  0*3  gram  of  crystallised 
copper  sulphate  is  added,  and  then  about  8  drops  of  glacial  acetic  acid 
to  clear  the  liquid,  which  is  filtered.  The  salt  of  the  alkaloid  is 
dissolved  in  4 — 5  c.c.  of  water  if  necessary,  using  a  little  dilute  acetic 
acid  (1  :  18)  if  it  is  the  free  base,  and  warming  gently.  One  drop  of  the 
reagent  is  added  to  the  solution,  and  if  no  precipitate  is  formed  after 
the  lapse  of  15  minutes,  the  mixture  is  divided  into  two  parts,  to  one 
of  which  a  few  more  drops  of  the  reagent  are  added,  whilst  the  second 
portion  is  heated  to  boiling  ;  if  the  liquid  becomes  turbid  in  either 
case,  an  alkaloid  is  present. 

The  following  alkaloids  are  precipitated  from  solutions  containing 
from  0*01 — 0*002  per  cent.  :  thebaine,  berberine,  nicotine,  aconitine, 
strychnine,  quinine,  quinidine,  cinchonidine,  cinchonine,  brucine,  eme- 
tine, and  apomorphine.  On  adding  excess  of  acetic  acid,  the  turbidity 
readily  disappears  in  the  case  of  aconitine,  quinine,  nicotine,  and 
thebaine  ;  somewhat  more  slowly  in  the  case  of  apomorphine  (which 
turns  dark  blue),  berberine,  brucine,  emetine,  and  strychnine.  The 
following  alkaloids  are  precipitated  from  solutions  containing  at  least 
0*2  per  cent. ;  morphine,  sparteine,  papaverine,  atropine,  narcotine, 
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and  codeine,   which  appear  after   10 — 60  seconds ;  also  cocaine  and 
hyoscy amine,  which  only  give  an  opalescence. 

The  following  are  not  precipitated  unless  from  concentrated  solu- 
tions :  caffeine,  colchicine,  coniine,  cotoine,  narceine,  pilocarpine, 
piperine,  solanine,  theobromine,  and  veratrine  (compare  Abstr.,  1896, 
ii,  629).  L.  DE  K. 

Estimation  of  Caffeine  in  Tea  and  Coffee.  By  Albert  Hilger 
and  A.  Juckenack  {J.  Fharm.,  1897,  [vi],  6, 184—186  and  190—192 ; 
from  Apoth.  Zeit,  1897,  12,  145  and  422). — Twenty  grams  of  finely 
ground  coffee  or  powdered  tea  is  digested  at  the  ordinary  temperature 
with  900  c.c.  of  water  for  several  hours  and  then  boiled,  care  being 
taken  to  replace  the  water  lost  by  evaporation.  Three  hours'  boiling 
is  necessary  for  green  coffee,  only  \^  hours  for  roasted  coffee  or  tea. 
After  cooling  to  60  to  80°,  7  "5 — 8'0  grams  of  aluminium  acetate  in  solu- 
tion (basic  aluminium  acetate  solution  of  the  German  pharmacopoeia)  is 
run  in,  and  then  1'9  grams  of  sodium  hydrogen  carbonate  as  gradually 
added  while  the  mixture  is  well  stirred ;  it  is  then  boiled  for  5 
minutes,  allowed  to  cool,  water  added  to  make  the  total  weight  1020 
grams,  and  filtered.  750  grams  of  the  filtrate — corresponding  with  15 
grams  of  coffee  or  tea — to  which  10  grams  of  dried  and  finely  powdered 
aluminium  hydroxide  and  a  little  filter  paper  have  been  added,  are 
evaporated  to  dryness,  and  the  residue  dried  and  extracted  for  8  hours 
with  purified  carbon  tetrachloride.  The  product  obtained  after  removal  of 
the  carbon  tetrachloride  and  drying,  is  practically  pure  caffeine,  contain- 
ing at  most  2 — 4  milligrams  of  impurities.  Calcium  hydroxide  cannot  be 
used  in  estimating  caffeine,  as  it  decomposes  part  of  the  alkaloid,  accord- 
ing to  Schultzen's  equation,  and  converts  the  rest  into  caffeidine.  Lead 
hydroxide,  obtained  by  means  of  ammonia,  has  no  action  on  caffeine, 
neither  has  magnesia. 

Caffeine  obtained  by  Trillich  and  Gockel's  method  from  roasted 
coffee  contains  large  quantities  of  impurities,  whereas  that  obtained 
from  green  coffee  is  practically  pure.  The  authors  think  that  the 
second  alkaloid  of  coffee  described  by  Forster  and  Riechelmann  is  a 
pyridine  or  a  similar  base  produced  during  the  roasting,  since  it  does 
not  occur  in  green  coffee.  J.  J.  S. 

Estimation  of  Xanthine  Bases  in  Urine.  By  Egbert  Arnstein 
{Zeit.  physiol.  Chem.,  1897,  23,  417 — 430). — The  methods  at  present 
principally  used  (Haycraft's  and  Camerer's)  for  the  estimation  of  uric 
acid  and  xanthine  bases  are  compared,  and  the  causes  of  difference  dis- 
cussed. Some  modifications  are  suggested,  but  an  absolutely  trust- 
worthy method  appears  still  to  be  wanting.  W.  D.  H. 

Detection  of  Horse  Flesh.  By  Courlay  and  Coremons  {Chem. 
Centr.,  1896,  ii,  66 — 67  ;  from  Ann.  de  medic,  veterin.,  10,  173). — 
Fifty  grams  of  the  fresh  and  finely  divided  material  is  boiled  for 
\ — J  hour  with  200  c.c.  of  water,  the  extract  filtered  through  a 
wetted  filter,  and  a  portion  of  the  filtrate  treated  with  a  few  drops  of 
a  solution  of  2  parts  of  iodine,  4  of  potassium  iodide,  and  100  of  water. 
The  production  of  a  brown  coloration,  which  disappears  at  80°  but  re- 
turns on  cooling,   indicates  the  presence  of  glycogen,  and  hence  of 
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horse  flesh.  If  the  glycogen  reaction  is  masked  by  the  presence  of 
starch,  a  portion  of  the  filtrate  is  precipitated  with  2 — 3  volumes  of 
strong  acetic  acid,  and  the  iodine  test  applied  after  filtering.  This  re- 
action will  distinguish  horse  flesh  from  that  of  oxen,  calves,  pigs,  dogs, 
and  cats,  but  not  from  foetal  flesh.  The  flesh  of  the  masticatory 
muscles  of  the  horse  does  not,  however,  give  the  glycogen  reaction. 

M.  J.  S. 

Method  for  the  Examination  of  Biliary  Calculi.  By 
Georges  Denig^s  {J.  Pharm.,  1897,  [vi],  6,  71 — 72). — A  few  grains 
of  the  powdered  calculus  is  boiled  for  half  a  minute  or  longer  with 
2  c.c.  of  glacial  acetic  acid.  Cholesterol  may  be  tested  for  by  placing 
a  drop  of  the  hot  solution  on  an  object  glass,  allowing  the  acetic  acid 
to  evaporate  spontaneously  for  a  few  minutes,  and  then  examining 
under  the  microscope.  The  drop  is  then  completely  evaporated  at  a 
gentle  heat,  immediately  wetted  with  a  drop  of  alcohol,  which  is 
likewise  allowed  to  evaporate,  and  the  crystals  (rhombohedral  plates), 
after  being  moistened  with  water,  are  examined  under  the  microscope. 
If  the  amount  of  cholesterol  present  is  large,  the  acetic  acid  solu- 
tion, on  cooling,  will  deposit  slender,  crystalline  needles.  The 
presence  of  cholesterol  may  be  confirmed  by  Salkowski's  colour 
reaction.  Biliary  pigments  are  often  detected  by  the  green  colour  of 
the  acetic  acid  solution  ;  if  this  solution  is  not  green,  then  a  small 
quantity  is  added  to  a  drop  of  a  1  per  cent,  solution  of  sodium  nitrite, 
a  green  colour  passing  through  blue  to  violet  indicates  the  presence 
of  biliary  colouring  matter.  Another  test  is  to  add  a  few  drops  of 
hydrogen  peroxide  to  the  acetic  acid  solution  when  a  permanent  green 
coloration  is  produced.  The  remainder  of  the  acetic  acid  solution 
is  evaporated  to  dryness,  and  the  residue  boiled  for  several  minutes 
with  2  c.c  of  water  and  2  drops  of  a  25  or  30  per  cent,  solution  of 
normal  potassium  oxalate  ;  after  filtering  and  evaporating  the  filtrate 
to  dryness,  the  cold  residue  is  mixed  with  1  c.c.  of  alcohol,  1  drop  of 
a  sugar  solution,  and  1  c.c.  of  sulphuric  acid  according  to  Petten- 
kofer's  reaction.  J.  J.  S. 
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Acetophenoneoxime,     cuprous    chloride 
compound  (Comstock),  A.,  i,  470. 
action  of  methylic  and  ethylic  iodides 
on,  and  of  methylic  iodide  in  presence 
of  sodium  methoxide  (Dunstan  and 
Goulding),  T.,  580. 
Acetophenonesemioxamazone  (Kerp  and 

Unger),  a.,  i,  271. 
Acetophenopinacone,    o-di&mmo-    (Kip- 

penberg),  a.,  i,  421. 
Acetopheny  l-o-amidobenzyl  -p-  tolylcarb- 
amide    (Paal    and    Hildenbrand), 
A.,  i,  407. 
Aceto  - 1  -  phenyl- 3-dimethyl-  5-pyrazol- 

idone  (Prentice),  A.,  i,  13. 
Aceto-m-phenylenediamine   hydrochlor- 
ide     (ScHiFF     and     Ostrogovich), 
A.,  i,  144. 
Acetophenylmethylhydrazide,    action  of 

lime  on  (Brunner),  A.,  i,  100. 
Acetophloroglucinol,      preparation      of 

(Nencki),  a.,  i,  520. 
Acetopropionanilide    (Wheeler),    A. , 

i,  45. 
Acetosalicyl  (Rivals),  A.,  i,  414. 
Aceto-fc<ra-j9-aminotetraphenylethane 

(BiLiz),  A.,  i,  534. 
Aceto-^-tetrahydro-aj8-phenanthra-n- 
dihydroquinoxaline     (Einhorn     and 
Bull),  A.,  i,  347. 
Acetothiosemicarhazide    (Frecnd    and 

Meinecke),  a.,  i,  122. 
Aceto-;)-toluidide,    chlor-  (Dixon),   T., 

629. 
Acet/sovaleranilide     (Wheeler),     A., 

i,  45. 
Acetoveratrolesulphonamide(GASPARi), 
A.,  i,  31. 


Acetoxime,  cuprous  chloride  and  cuprous 
bromide  compounds  (Comstock), 
A.,  i,  470. 

sodium  derivative  of  (Titherley),  T., 
461  ;  P.,  1897,  45. 

action  of  methylic  bromide  and  iodide 
and  of  ethylic  iodide  on  (Dunstan 
and  Goulding),   T.,  577,  579;  P., 
1897,  77. 
Acetoxyacetophenone  bromide  (Fried- 
lander      and      Neudorfer),      A., 

i,  424. 
1  :  2-Acetoxyacetylnaphthalene     (Ull- 

MANN),  A.,  i,  482. 
^-Acetoxybenzonitrile,    3-brom-,    3  :  5- 

rfibrom-,     3  :  5-dich\ov;     3  :  5-diiod- 

(Auwers  and  Reis),  A.,  i,  54. 
Acetoxycerotic  acid,  ethylic  salt,    and 

its  hydrolysis  (Marie),  A.,  i,  320. 
Acetoxy-^-chloromethyl  phenyl  ketone, 

chlor-  (KuNCKELL  and  Johannsen), 

A.,  i,  522. 
Acetoxydimethylacetoacetic  acid, 

methylic  salt  (Conrad  and  Kreich- 

gauer).  A.,  i,  321. 
Acetoxydiphenyltriazole,   m-nitro- 

(YouNG  and  Annable),  T.,  211  ;  P., 

1896,  246. 
5-Acetoxy-l-2>ethoxyphenyl-3-methyl- 

pyrazole  (Stolz),  A.,  i,  375. 
Acetoxymethoxybron)  ophenanthrene 

(Vongerichten),  a.,  i,  644. 
Acetoxymethoxydimethylacetoacetic 

acid,     methylic    salt    (Conrad    and 

Ruppert),  a.,  i,  322. 
3- Acetoxy- 1  -methy  Ici/cZopentenecarb  - 

oxylic    acid,     ^e^itochlor-     (Zincke, 

Bergmann  and  Francke),  A.,  i,  508. 
i8-Acetoxy-jp-methylstilbene,    a-o-di- 

cyan-  (Harper),  A.,  i,  106. 
1-Acetoxynaphthalene,       2-bromacetyl- 

brom-  (Ullmann),  A.,  i,  482. 
/3-Acetoxynaphthalenefurazane(NiETZKi 

and  Knapp),  A.,  i,  426, 
Acetoxypentadecylic  acid  (Giordani), 

A.,  i,  81. 
3-Acetoxyphenyl-?n-tolyltriazole 

(Young  and  Annable),  T.,  214  ;  P., 

1896,  246. 
Acetylacetone,  cerium  and  thorium  com- 
pounds of  (Urbain),  a.,  i,  236. 

action     of     acetic      anhydride     and 
methylic  orthoformate  on  (Claisen), 
A.,  i,  594. 
Acetylacetone,  dithio-,  action  of  sodium 

ethoxide,  and  of  metallic  salts  on  ;  its 

metallic  derivatives  (Vaillant),  A., 

i,  265. 
Acetylacrylic   acid    {phenomalic   acid), 

trihrom-     and     ^^rabrom-      (WoLFF 

and  RiJDEL),  A.,  i,  215. 
Acetyladipic  acid,  ethylic  salt,  and  its 
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hydrolysis  and    reduction    (Fighter 

and  Gully),  A.,  i,  590. 

cetylalkylsuccinic  acids,  alkylic  salts, 

action  of  heat  on  (Speankling),  T., 

1167  ;  P.,  1897,  174. 
Acetylallylenedicarboxylic  acid,  ethylic 

salt,  and  the  action  of  aniline  on  it 

(RuHEMANN),  T.,  326  ;  P.,  1897,  52. 
7-Acetyl-/8-ani8ylbutyric  acid,  and  its 

oxime  (Vorlander  and  Knotzsch), 

A.,  i,  285. 
Acetylapigenin  dimethyl  ether  and 

diethyl  ether,  preparation  of  (Perkin), 

T.,  812,  815  ;  P.,  1897,  138. 
Acetylazobenzene-cotoin,    properties  of 

(Perkin  and  Martin),  T.,  1150  ;  P., 

1897,  172, 
Acetylbenzoylguaiacol     (Bartolotti), 

A.,  i,  566. 
Acetylbenzoylpyrogallol  dimethyl  ether 

(Bartolotti),  A.,  i,  621. 
Acetylbromo-l-naphthol,     brom-,     and 

its  acetyl  derivative  (Ullmann),  A., 

i,  482. 
7-Acetylbutyric    acid    and    its    amide, 
^-toluidide,  oxime  and  lactone  (Vor- 
lander and  Knotzsch),  A.,  i,  285. 

ethylic    salt    of    (Vorlander),    A., 
i,  272. 
Acetylisobutyryl.      See  Methylwopropyl 

diketone. 
Acetylcampboroxime     (Forster),     T., 

1040  ;  P.,  1897,  165. 
Acetylcarbazole,    chlor-    and    dichiov- 

(Mazzara  and  Lamberti-Zanardi), 

A.,  i,  107. 
Acetylcarbinol  {hydroxyacetone)  action  of 

hydroxylamine  on  (Piloty  and  Ruff), 

A.,  i,  587. 
Acetylcincholeuponic  acid  and  its  anhy- 
dride (Skraup),  A.,  i,  98. 
Acetyl^5ocinnamenylmandelic  acid 

(Japp  and    Lander),    T.,    138  ;  P., 

1896,  107. 
Acetylcodeine,      methohydroxide     and 

methiodide   and  its  bromo-derivative 

and  methohydroxide  (  Vongerichten), 

A.,  i,  644. 
Acetyl-compounds,      detection     of,     by 

Legal's  method (Deniges),  A.,  ii,  467. 
a-Acetylcoumarone     (Stoermer),     A. , 

i,  528. 
Acetyldiglycerol  (Geitel),  A.,  i,  547. 
Acetyldibenzylwodihydrotetrazine  (  Pin- 
ner and  Gobel),  A.,  i,  640. 
Acetyl-  3' :  4'  -  dibydroxybenzylidene- 

indanedione,  raonomethylic  ether  (von 

Kostanecki),  A.,  i,  425. 
Acetyldimethylbutyric    acid,  semicarb- 

azone(W.  H.  Perkin,  jun.},  P.,  1896, 

191. 
Acetyl  •1:3-  dimetliylcatecIiol,2  :  6-  di- 


chlor-  (ZiNCKE   and   Francke),    A., 

i,  511. 

Acetyldiniethylc?/cZohexanol        (Knoe- 

VENAGELand  MacGarvey),  a.,  i,  609. 

Acetyl-3' :  3'-dimetliyl-2'-indolinone.  See 

(Brauner),  a.,  i,  438. 
Acetyldinaphthyltriazole  (Pinner  and 

Salomon),  A.,  i,  639. 

a-Acetyl-;8-diplienylpropioiiic  acid   and 

its    ethylic    salt    (Henderson    and 

Parker),  T.,  676,  677  ;  P.,  1897, 119. 

Acetyldiphenyltriazole, p-nitro-  (Young 

andANNABLE),  T.,  206;  P.,  1896,  246. 

Acetyl-o-dithienyletliane.        See    o-Di- 

thienylethyl  methyl  ketone. 
Acetyldracoalban(DiETERicH),  A.,  i,  92. 
Acetylene,  formation  of,  from  carbon  and 

hydrogen  (Bone  and  Jerdan),  T., 

55  ;  P.,  1896,  175. 
from  action  of  heat  on  hexane  (Haber 

and  Samoylowicz),  A.,  i,  308. 
action  of  the  electric  arc  on  (Bone  and 

Jerdan),  T.,  60  ;  P.,  1896,  177. 
effect  of  heat  on  (Haber),  A.,  i,  133. 
critical  data  of ;  and  of  mixtures  with 

carbonic     anhydride     and     ethane 

(Kuenen),  a.,  ii,  544. 
action    of    bromine    on    (Noyes    and 

Tucker),  A.,  i,  261. 
behaviour  of  an  aqueous  solution  of, 

towards  bromine  (Gray),  T.,  1027  ; 

P.,  1897,  140. 
action  of, on  copper  salts  (Soderbaum), 

A.,  i,  309. 
action  of,  on   cupric  chloride    (Hof- 

MANN  and  Kuspert),  A.,  i,  546. 
action   of,    on   silver  nitrate    (Chav- 

astelon),  a.,  i,  545. 
explosive   properties    of   (Berthelot 

and  Vieille),  A.,  ii,  91. 
exj)losion  of,  with  insufficient  oxygen 

(Bone  and  Cain),  T.,  26  ;  P.,  1896, 

176. 
limiting  the  explosive  proportions  of, 

in  air  (Clowes),  A.,  ii,  128. 
solutions,    explosive    properties,    and 

propagation    of    decomposition     in 

(Berthelot    and    Vieille),     A., 

i,  502,  503. 
solution    of,     in     acetone,     pressure 

exerted  by,  and  effect  of  detonating 

mercury  fulminate,  and  of  an  incan- 
descent  wire   on    (Berthelot  and 

Vieille),  A.,  i,  501,  502,  503. 
a  Bunsen  burner  for  (Munby),  P.,  1897, 

103. 
detection    and    measuring  of,    in   air 

(Clowes),  A.,  ii,  128. 
Acetylene,  brom-,  behaviour  of,  towards 

hydrogen  bromide  (Gray),  T,,  1029; 

P.,  1897,  140. 
di-iod-,   its   conversion    into    tetriod- 
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ethylene,  and  the  action  of  bromine 
and  chlorine  on  it  (Biltz  and  Wer- 
ner), A.,  i,  389,  390. 
Acetylene,  sodio-,  and  action  of  heat  on 
(Matignon),  a.,  i,  390. 
thermochemistry   of     (Matignon) 
A.,  ii,  440  ;   (de  Forcrand),  A. 
ii,  441. 
Acetylerythroresinotaiinol  (Hilde 

brand),  a.,  i,  228. 
Acetylethane.     See  methyl  ethyl  ketone 
Acetylethoxyphenolplithaleiii,     tetra- 
brom-   (NiETZKi  and  Burckhardt) 
A.,  i,  226. 
Acetylethyl  hexyl  ketone  {Z-rnethyldeca 
dione-2  : 4),    and   its    behaviour    with 
methylic  -;, iodide      (Kramers),      A 
i,  589. 
Acetylfluoresceincarboxylic   acid,  mon 
ethylic  salt  of  (Herzig  and  Meyer) 
A.,  i,  69. 
8-Acetylglutaramic    acid,     ammonium 
salt,    action   of  acetic    acid   on,    and 
action  of  heat  on  (Emery),  A.,  i,  325. 
o-Acetylglutaric    acid,    ethylic    salt  of 
(Vorlander    and     Knotzsch),    A., 
i,  285. 
)8-Acetylglutaric     acid,     methylic    and 
ethylic  salts,  and  its  ketoanilimide, 
ketolactonimide,  ketodi-imide,  keto- 
lactonanil,  ketodilactone,  ketolacton- 
0-  and  -^-tolils,    ketolactone-o-  and 
)8-naplithils,  ketobisphenylhydrazide 
and  ketolactonphenylethylhydrazide 
(Emery),  A.,  i,  325,  326. 
ethylic  salt,  reduction  of  (Fighter), 
A.,  i,  13. 
Acetylhydrozyphenylnaphthaphenazine 

(Volhard),  a.,  i,  424, 
Acetylhydroxyphenyl-o-toluoxazole. 

(Henrich),  a.,  i,  446. 
Acetyl-a-hydroxysantonin  (Monaco),  A., 

i,  628. 
Acetyl-5-imino-3-metliyltliiobiazoIine 

(Freund  and  Meinecke),  A.,  i,  122. 
Acetyl-5-iminotliiobiazoline      (  Freunp 

and  Meinecke),  A.,  i,  122. 
Acetyllaetic  acid,  methylic  salt,  rotatory 
power,   and  dispersion  of  (Guye  and 
Melikian),  a.,  ii,  199. 
Acetylleuponic  acid  and  its  anhydride 

(Skraup),  a.,  i,  99. 
Acetylmalonyldiethylcarbamide     (Sem- 

BRITZKl),  A.,  i,  600. 
Acetylmenthoglycol      (Barbier       and 

Leser),  A.,  i,  537. 
Acetylmesitylene,  and  its  behaviour  with 
pro[)ionic  chloride  (Meyer  and  MoLz), 
A.,  i,  474,  475. 
Acetyl-1-methylcatechol,  4:5:  Q-tri- 
chlor-  (Zincke  and   Prentzell),  A., 
i,  510. 


AcetylmethylcycZohexanol        (Knoe- 

VENAGEL  and  TtJBBEN),  A.,  i,  608. 
Acetylmethyl  hexyl  ketone,  and  action 

of  methylic  iodide  on  (Kramers),  A., 

i,  589. 
Acetylmethylz^opropylcycZohexanol-6- 

(Knoevenagel  and    Wiedermann), 

A.,  i,  609. 
2 : 1-Acetylnaphthol,   acetyl    and  benz- 
oyl derivatives   of  (Ullmann),  A., 
i,  482. 

brom-,    conversion  of,  into   naphtho- 
ketocoumariu      (Ullmann),       A., 
i,  482. 
)8-Acetylnaphthylcarbamide  (Young  and 

Clark),  T.,  1203  ;  P.,  1897,  199. 
Acetyl-iS-naphthylmethyltriazole    (Pin- 
ner and  Salomon),  A,,  i,  638. 
Acetyl-o-nitro-p-cyanobenzene  (Auwers 

and  KouRiG),  A,,  i,  342. 
Acetyl-wi-nitro-;?-hydroxybenzonitrile 

(Auwers  and  Rohrig),  A.,  i,  342. 
Acetyl-a-,  j8-,  and  7-orcinolphtlialins  (R. 

and  H.  Meyer),  A.,  i,  71. 
Acetylosthin  (Merck),  A.,i,  168. 
Acetylosyritrin  (Perkin),  T.,  1133. 
Acetyloxalenphenylhydrazidamid- 

oxime    (Thiele  and   Schleussner), 

A.,i,  377. 
l-Acetyl-2  : 4 :  4 :  5  :  5-pentanietliyl-A^- 

c^cZopentene.       See     Deoxymesitylic 

oxide. 
Acetylpeonol,  brom-  (Brull  and  Fried- 
lander),  A.,  i,  221. 
Acetylphenanthraplienazine  (Hinsbebg 

and  Garfunkel),  A.,  i,  123. 
Acetyl -^-phenetolazophenol     (Hewitt, 

Moore  and  Pitt),  P.,  1897,  159. 
Acetylphenonaphtheurhodine,  from 

naphthacetol  (Witt  and  Dedichen), 

A.,  i,  194. 
y-Acetyl-)8-plienylbutyric  acid,  and  its 

ethylic      salt,    amide,    methylamide, 

anilide,    oxime    and    lactone    (VoR- 

L.iNDER  and  Knotzsch),  A.,  i,  285. 
Acetylphenyl       cyanobenzyl       ketone 

(WALTHERand  Schickler),A.,  i,  523. 
Acetylphenylhydrazidoxalhydroxamic 

acid  (Thiele  and  Schleussner),  A., 

i,  380. 
Acetylphenyliminophenylthiobiazoline 

(Marckwald  and  Bott),  A.,  i,  205. 
4:1: 5- Acetylphenylmethylpyrazole  and 

its  nicthiodide  (Claisen),  A.,  i,  441. 
2-Acetyl-l-pbenyl-3-nietliyI-5-pyrazo- 

lone  (Himmelbauer),  A.,  i,  114. 
4-Acetyl-l-phenyl-3-methyI-5-pyrazo- 

lone  (Stolz),  A.,  i,  375. 
Acetylphenylosotriazoleazimide  (Thiele 

and  Schleussner),  A.,  i,  378. 
Acetylphenylurazole       (Thiele       and 

Schleussner),  A.,  i,  380. 
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Acetylphloretindisazobeiizeiie    (  Pekkin 

and  Martin),  T.,  1152. 
Acetylphloroglucinolazobenzene,      pre- 
paration of  (Perkin),  T.,  190. 
4-Acetylwoplitlialic     acid,    5-broin-, 
methylic  salt  (Zincke  and  Francke), 
A.,  i,  80. 
i8-Acetylpropionic  acid.     See  Levulinic 

acid. 
o-Acetyltsopropyl     hexyl    ketone    {di- 
niethyl-S-decadione'2  : 4)    (Kramers), 
A.,  i,  590. 
iS-Acetyl-a-isopropylpropionic      acid 

(Sprankling),  T.,  1165. 
Acetyl-jS-wopropylsuccinic  acid,  ethylic 

salt  (Sprankling),  T.,  1163. 

Acetylsafraninone   and    Acetylsafranol 

(Fischer  and  Hepp),  A.,  i,  257,  258. 

Acetylsalicylic  acid,  and  its  salts,  oxime 

and  phenylhydrazone    (  Bialobrzeski 

and  Nencki),  A.,  i,  531. 

Acetylsinapic  acid,  properties  of  (Gad- 

amer),  a.,  i,  361. 
Acetylstereocaulic    acid    (Zopf),     A., 

1,  364. 
Acetylsuccinic   acid,    ethylic  salt    and 
methylic  salt  (Sprankling),  T., 
1162,  1165. 
molecular   refraction    of,    and    the 
action      of     ammonia,      aniline, 
phenylhydrazine  and  of  bromine 
on    (Ruhemann    and    Hemmy), 
T.,  329,  332;  P.,  1897,  53. 
phenylhydrazone  of,  and   action  of 
heat  on  (Ruhemann  and  Hemmy), 
T.,  332. 
Acetylsuccinic    acid,    7-brom-,    ethylic 
salt,  and  the  action  of  heat  on  (Ruhe- 
mann and  Hemmy),  T.,  333 ;  P.,  1897, 
53. 
Acetyltartranilide,       preparation       of 

(Cohen  and  Harrison),  T.,  1060. 
Acetylthebaol  and  its  dibromo-derivative 
(Freund  and  Gobel),  A.,  i,  496,  497. 
Acetylthebaolquinone      (Freund     and 

Gobel),  A.,  i,  497. 
Acetylthehenol  (Freund  and  Michaels), 

A.,  i,  496. 
Acetylthiocarbimide,   brom-,    action    of 
j:?-toluidine       methylaniline        and 
benzylaniline  on  (Dixon),  T.,  629, 
chlor-,   and  the]  action  of    aniline  0- 
toluidine,  jo-toluidine,  methylaniline 
and  benzylaniline  021  (Dixon),  T., 
620,621,  629;  P.,  1897,  8. 
Acetyl-5-^-tolyl-2-nietiiyltriazole 

(Pinner),  A.,  i,  638. 
Acetyltrachylolic  acid  and  acetyh'sotra- 

chylolic  acid  (Stephan),  A.,  i,  93. 
/3-Acetyltricarballylic  acid,  ethylic  salt, 
action  of  hydrochloric  acid  on  (Emery), 
A.,  i,  325. 


Acetyltrimethylcatechol,  6-chlor- 

(ZiNCKE  and  HoDEs),  A.,  i,  512. 
Acetyltrimethylci/c^oliexanol  (Knoeven- 

AGEL  and  Fischer),  A.,  i,  611. 
Acetyltriphenylvinylic  alcohol  (Biltz), 

A.,  i,  535. 
oj-Acetylvaleric    acid      (Fichter    and 

Gully),  A.,  i,  590. 
Acetylisovaleryl.     See  Methyl  isobutyl 

diketone. 
Acetylvanillin  (Gassmann),  A.,  i,  343. 
Acetylxanthoresinotannol  (Hilde- 

brand),  a.,  i,  228. 
Achroodextrin,      precipitation     of,    by 

certain  salts  (Young),  A.,  i,  235. 
Achroodextrin,  III. ,  action  of  phenylhy- 
drazine acetate  on  (Prior),  A.,  i,  312. 
Acid,  CgHioOg,  obtained  in  reducing  iso- 
phenylacetic    acid    dihydrobromide 
with  sodium  amalgam  (Buchner), 
A.,  i,  283. 
C7H4CI2O4    and    its    salts    (Zincke, 
Bergmann    and    Francke),    A., 
i,  509. 
C7Hg04,  from  ethylic  acetonedicarboxy- 
late  and  ethylic  succinate  (Rimini), 
A.,  i,  26 
C7H10O5,  from      hydroxymethyladipic 
acid    (Fichter    and     Langgutt), 
A.,  i,  591. 
C7H12O4,    from  the  oxidation  of  men- 
thol ;  its    dianilide,   its    behaviour 
with  phenylcarbimide,  and  its  non- 
identity   with    propylsuccinic    acid 
(Arth),  a.,  i,  214. 
C7H18O4,     from    diosphenol     (Bialo- 
brzeski), A.,  i,  435. 
C8H7CIO4,  from   dimethyltetrachloro- 
ketoci/cZopentene,     and      its      salts 
(Zincke  and  Francke),  A.,  i,  512. 
CgHjoOs  and  CgHioOg,  from  the  oxida- 
tion of  heematoporphyrin  (Kuster), 
A.,  i,  232. 
CgHigOg,  from  the  oxidation  of  cam- 
phoric  acid,  and    its    constitution 
(Balbiano),  a.,  i,  253. 
CgHigOs,  from  the  oxidation  of  cam- 
phoric acid;  its  anhydride,  naphthilic 
acid  (Balbiano),  A.,  i,  626. 
C8H14O4,    from   iso-camphor,    and   its 
anhydride  (Angeli  and  Rimini), 
A.,  i,  89. 
identity  of,  with  a-isopropylglutaric 
acid  (Angeli  and   Rimini),    A., 
i,  360. 
C9H12O2  from  chlorodiparaconic  acid, 
by  the  action  of  sodium  amalgam 
(Myers),  T.,  616,  617. 
C9H14O2,  from  the  action  of  aluminium 
chloride  on   camphoric   anhydride  ; 
metallic,  methylic,  ethylic,  propylic, 
wo-butylic    salts,   chloride,    amide, 
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anilide        and         plieuylhydrazide 
(Blanc),  A.,  i,  201. 
Acid,  C9H14O4,  from  j8-thujaketonic  acid, 
and  G9H16O4,  from  thujamenthone 
(Wallach),  a.,  i,  246. 

CioHigNOs,  from  the  oxidation  of 
oxysparteine  (Ahrens),  A.,  i,  232. 

CioHigOg,  from  thujamenthone,  and  its 
semicarbazone  (Wallach),  A., 
i,  246. 

CjiHigOs,  from  methyl enebisdihydro- 
resorcinol  and  caustic  alkali 
(VoRLANDER  and  Kalkow),  a., 
i,  513. 

CiaHioOgBrg,  methylic  salt  of,  ob- 
tained from  the  condensation  pro- 
duct of  ethylic  acetonedicarboxylate 
(Jerdan),  T.,  1112. 

C12H12O8,  obtained  by  the  action  of 
sodium  on  ethylic  acetonedicarb- 
oxylate, methylic  and  ethylic  salts  of 
(Jerdan),  T.,  1111  ;  P.,  1897, 
168. 

C12H20O3,  from  sedanonic  acid  (CiA- 
MiciAN  and  Silber),  A.,  i,  483. 

CigHo4N204,  from  the  oxidation  of 
oxysparteine  (Ahrens),  A.,  i,  232. 

CigHigNOs,  from  the  action  of  hydriodic 
acid  on  corydic  acid  (Dobbie  and 
Marsden),  T.,  663  5  P.,  1897,  101. 

CiYHigNOg,  from  the  oxidation  of 
corydic  acid  (Dobbie  and  Mars- 
den), T.,  663  ;  P.  1897,  102. 

^20^3005,  C20H35O5,  and  C2oH3gOo, 
from  the  oxidation  of  onoketone 
(Thoms),  a.,  201. 

C22H24N2O4,  obtained  by  heating 
mesitylglyoxylic  acid  with  hydr- 
azine (Bouveault),  a.,  i,  348. 

C26Hgo04,  from  cyanocerotic  acid  and 
alcoholic  potash,  and  the  action  of 
heat  on  it  (Marie),  A.,  i,  324. 

C27H42O5,  obtained  by  oxidising  oxy- 
cholestenone,  copper  salt  of 
(Mauthner  and  Suida),  A.,  i,  31. 

obtained  from  a-aminociunamamide 
(Baucke),  a.,  i,  56. 

from  the  action  of  phosphorus  and 
hydriodic  acid  on  cerotic  acid 
(Marie),  A.,  i,  319. 

dibasic,  from  distillation  of  5-hexo- 
lactone-y-carboxylic  acid  (Fichter), 
A.,  J,  14. 

lactonic,    from    the    ketodilactone  of 
i8-acetylglutaric  acid  (Emery),  A., 
i,  326. 
Acids,  effects  of,  on  electrotouic  cuiTents 
of  nerve  (Waller),  A.,  ii,  220. 

growth  of  bacteria  in  various  organic 
(Bokorny),  A.,ii,  380. 
Acids,  fatty,  solubility  of,  in  bile  (Moore 
and  Rockwood),  A.,  ii,  150. 


Acids,  fatty,  separation  of  mixtures  of 
(Crossley),  T.,  580  ;  P.,  1897,  21. 

estimation  of,  in  animal  organs  (DoR- 
meyer),  a.,  ii,  195. 

(free)   estimation   of,  in  oils  and  fats 
(Waltke),  a.,  ii,  289. 

estimation  of,  in  soap  (Waltke),  A., 
ii,  195. 

separation  of,  from  resin  acids  (Ulzer 
and  Defris),  A.,  ii,  195. 

halogen  derivatives,  action  of  zinc  and 
a  ketone,  aldehyde,  or  formate  on 
(Reformatsky),  a.,  i,  212. 
Acids,   j8-hydroxy-,    synthesis  of    (Re- 
formatsky), A.,  i,  212. 

decomposition  of,  under  the  influence 
of  sulphuric  or  hydriodic  acids  or 
of  heat  alone  (Reformatsky),  A., 
i,  213. 
Acid,  lactonic,   C7H10O4,  from  the  keto- 
dilactone     of     ^-acetylglutaric    acid 

(Emery),  A.,  i,  326. 
Acids,  organic,   affinity  constants  and 

chemical   constitution  of  (Szyszkow- 

SKi),  A.,  ii,  310. 
Acids  of  the  oxalic  series,  physiological 

action  of  (Marfori),  A.,  ii,  419. 
Acids,  volatile,  estimation  of,  in  butter 

(Karsch),  a.,  ii,  607. 
Acids  (or  their  salts  or  derivatives).    See 
also  : — 

Abietic  acid. 

Acetanthranilic  acid. 

Acetic  acid. 

Acetoacetic  acid. 

Acetodiphosphorous  acid. 

Acetomethylanthranilic  ncid. 

Acetonedicarboxylic  acid. 

Acetonylbenzylmalonic  acid. 

Acetonylmalic  acid. 

Aceto-oxalic  acid. 

Acetophenonecarboxylic  acid. 

Acetoxypentadecylic  acids. 

Acetylacrylic  acid. 

Acetylallylenedicarboxylic  acid. 

7-Acetyl-)8-anisylbutyric  acid. 

7-Acetylbutyric  acid. 

a-Acetyl-;8-diphenylpropionic  acid. 

a-  and  8-Acetylglutaric  acids. 

Acetyllactic  acid. 

Acetylleuponic  acid. 

7-Acetyl-;8-phenylbmtyric  acid. 

Acetylwophthalic  acid. 

Acetylsalicylic  acid. 

Acetylsinapic  acid. 

Acetylsuccinic  acid. 

Acetyl  trachylolic     and      acetyl/so- 
trachylolic  acids, 

w-Acetylvaleric  acid. 

Aconitic  acid. 

Aconitoxalic  acid. 

Adipic  acid. 
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Acids.     See  : — 

Adipocarboxylic  acid  {hutaiutricarh- 

oxylic  acid). 
Mo-Allylenetricarboxylic  acid. 
AUylthiohydantoin-o-propionic  acid. 
Amalic  acid. 

Anhydracetonebenzilcarboxylicacid. 
o-Anhydrobenzillevulinic  acid. 
z-Anhydrocamphoronic  acid. 
Anhydrocapraric  acid. 
Anhydro-oxalaconitic  acid. 
Anhydro-i8-oximido-o-nitrobeDzoyl- 

oxalic  acid. 
o-Anilinoarachidic  acid. 
Anilinobenzylacetoacetic  acid. 
iS-Anilinodicarboxyglutaric  acid. 
Anilinodinitrobenzoic  acid. 
l-Anilin-2 : 5-diphenylpyrroline-3  : 4- 

dicarboxylic  acid. 
Anilinoethylenedicarboxylic  acid. 
Anilinomethylenemalonic  acid, 
Anilinophenyldihydroresorcy lie  acid. 
Anisaldehydetrimethylenethionainic 

acid. 
Anisic  acid. 

o-Anisidinediazosulphonic  acid. 
Anisyldihydroresorcylic  acid. 
Anthracenecarboxylic  acid. 
Anthranilic  acid. 
Antbraquinonecarboxylic  acid. 
Antiaronic  acid. 
Arachidic  acid. 
Aspartic  acid. 
Atranoric  acid. 
Atranorinic  acid. 
Atraric  acid. 
Azobenzoic  acids. 
Azo-opianic  acid. 
o-  and  ^-Azoxy  ben  zoic  acids. 
Barbituric  acid. 

Benzaldehydedicarboxylic  acid. 
Benzaldehyde-ethylenethionamic  acid. 
Benzaldehydetrimethylenethionamic 

acid. 
o-Benzaminesulphonic  acid. 
Benzeneazo-amidonaphthalenesul- 

phonic  acid. 
Benzeneazo-amidonaphthalenesul- 

phonic  acids. 
Benzeneazohydroxybeuzoic  acid. 
Benzeneazohydroxyuaphthalenesul- 

phonic  acids. 
Benzeneazonaphthalenesulphonic 

acids. 
Benzenediazoic  acid. 
Benzenediazophenyldihydroresorcylic 

acid. 
Benzenediazotic  acid. 
Benzenesulphone-o-amidoc^/cZo- 

hexanecarboxylic  acid. 
Benzenesulphonic  acid. 
Beuzenylamidoximebutyric  acid. 


Acids.     See : — 
Benzenylbromoximebutyric  acid. 
Benzenylchloroximebutyric  acid. 
Benzoic  acid. 

o-Benzoicsulphinideacetic  acid. 
o-Benzoicsulphinidecarboxylic  acid. 
Beuzomethylanthranilic  acid. 
Benzophosphinic  acid. 
Benzophosphonic  acid. 
Benzoylacetic  acid. 
iS-Benzoyl-o-benzylpropionic  acid. 
Benzoyl-;8-butylenedicarboxylic  acid. 
i8-BenzoyI-o-ethylpropionic  acid. 
Benzoylglutaric  acid. 
Benzoylguaiaietic  acid. 
;8-Benzoyl-a-methylpropionic  acid. 
7-Benzoyl-i8-phenylbutyric  acid. 
7-Benzoyl-;8-phenylethylmalonic  acid. 
i8-Benzoylpicolinic  acid. 
Benzoylpropionic  acid. 
/3-Benzoyl-o.propylpropionic  acid . 
Benzoylpyruvic  acid. 
Benzoyltrachylolic  acid. 
Benzylamino-oxalic  acid. 
Benzylaminoethylenedicarboxylicacid. 
Benzylfumaramic  acid. 
Benzylglutaconic  acid. 
Benzylidene-?;i-hydroxylaminobenzoic 

acid. 
Benzylidenephenyldihydroresorcylic 

acid. 
Benzylraalonic  acid. 
Benzyl-rf-santonous  and  benzyl-Z- 

santonous  acids. 
Betorcinolcarboxylic  acid. 
Biliverdic  acid. 

Bis-acetoxylphenylacrylic  acid. 
Bis-benzoyloxycrotonic  acid. 
Bis-benzoyloxyphenylacrylicacid. 
Bis-hydroxycrotonic  acid. 
Bisthiopyrotartaric  acid. 
Butanedicarboxylic  acid. 
j9-Butylbenzoic  acid. 
Butylcarbamic,     iso-butylcarbamic, 

and  S6c-butylcarbamic  acids. 
jtJ-iso-Butylphenoxyacetic  acid. 
Butyric  and  iso- butyric  acids, 
iso- Butyroylanisylbutyric  acid. 
Butyroyllactic  acid. 
CafFeidenecarboxylic  acid. 
Caflfetannic  acid. 
Callopismic  acid. 
Camphandioic  acid. 
Camphanic  acid. 
Camphanonecamphanonic  acid. 
Camphoic  acid. 
Campholenoxidic  acid. 
Campholic  acid. 
Campholonic  acid. 
Campholytic  acids. 
Camphoramic  acid, 
z'so- Cam  phoranic  acid. 
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Acids.     See  : — 
Camphoric  acid. 
Camphormethylamic  acid. 
z-Camphoronanilic  acid. 
Camphoronic    and  iso-camphoronic 

acids. 
Camphoroxalic  acid.  • 
Camphorsulphonic  acid. 
Camphotricarboxylic  acid. 
a-Camphylic  acid. 
Camphylphenylpyrazolecarboxylic 

acid. 
Caperatic  acid. 
Capraric  acid. 
iso-Carbopyrotritaiic  acid. 
Carboxyphenylmalonic  acid. 
Carminic  acid. 
Caronic  acids. 
Cerotic  acid. 
Choleic  acid. 
Cholic  acid. 
Chrysanic  acid. 
Chrysocetraric  acid. 
Chrysophanic  acid. 
Cincholeuponic  acid. 
Cinchonic  acid. 
Cinnamaldehyde-ethylenethionamic 

acid. 
Cinnamaldehydetrimethylenethio- 

namic  acid. 
Mo-Cinnamenylmandelic  acid. 
Cinnamic  acid. 
Cinnamoylphenylacetic  acid. 
Citraconic  acid. 
Citraziuic  acid. 
Citric  acid. 
Citronellic  acid. 
Cocciuic  acid. 
Cochinelic  acid, 
Convolvulic  acid. 
Convolvulinolic  acid. 
Cory  die  acid. 
Coumarilic  acid. 
Cresotic  acid. 
Crotonic  acid. 

x//-Cumenediazosulphonic  acid. 
i/z-Cumylglyoxylic  acid. 
Cyanic  acid. 
Dammarolic  acid. 
Decenoic  acid. 
Decoic  acids. 
wo-Dehydracetic  acid. 
Dehydrothiohydantoinacetic  acid. 
Deoxalic  acid. 

Deoxybenzoincarboxylic  acid. 
Deoxycholic  acid. 
Desylacetic  acid, 
Desyleneacetic  acid. 
o-Desylene-7-pheuylmethylitaconic 

acid. 
Diacetylfumaric  acid. 
Diacetylglyceric  acid. 


Acids.     See  : — 

Diacetylglyoxylic  acid. 

Diacetylmesoxalic  acid. 

Diacetylsuccinic  acid. 

Diazobenzeneacetoacetic  acid. 

Diazobenzenesulphonic  acid. 

Diazobenzoic  acid. 

Di benzoyl fumaric  acid. 

Dibenzoylglyceric  acid 

Dibenzoylmalic  acid.  * 

Dibenzoylsuccinic  acid. 

Dicampiiandioic  acid. 

Dicamphylic  acids. 

Dicarboxyglutaconic  acid. 

Diethoxybenzoic  acid. 

Diethoxymalonic  acid. 

3  :  5-Diethoxyplithalic  acid. 

Diethoxyphthalidecarboxylic  acid. 

o-Diethoxypropionic  acid. 
^-Diethylaminobenzoic  acid. 

Diethylaminoethylenedicarboxylic 
acid. 

Diethylbarbituric  acid. 

Dietbylcyanacetic  acid. 

Diethylphosphine-oxide-j:)-benzoic 
acid. 

Diethylphospbobetaine-^-benzoic  acid. 

1  :  S-Diethyluric  acid. 

1  :  3-Diethyl-;//-uric  acid. 

Diethylvioluric  acid, 

Dihydrocampholytic  acid. 

Dihydrocamphylic  acid. 

Dihydrotropilidenecarboxylic  acid. 

a-jo-Dihydroxybenzylmalonic  acid. 

Dihydroxycinnamic  acid. 

Dihydroxydihydrocainpholenic  acid. 
Dihydroxydimethylacetoacetic  acid. 
a/8-Dihydroxy-oj8-diphenylglutaric 

acid. 
Dihydroxynaphthalenesulphonic  acid. 
Dihydroxy stearic  acid. 
Dike tohydrindenecarboxy lie  acid, 
Diketohydronaphthalenecarboxylic 

acid. 
Dilevulinic  acid, 
Dimethoxybeuzoic  acid. 
Dimethoxybenzoylpropionic  acid. 
3  :  5-Dimethoxyphthalic  acid, 
Dimethoxyphthalidecarboxylicacid. 
Dimethylacetoacetic  acid. 
Dimethylacrylic  acid  (pentenoic  acid). 
Dimethyleesculetic  acid. 
Dimethylanilinesulphonic  acid. 
Dimethylbarbituric  acid, 
2  :  4-Dimethylbenzoic  acid. 
2Dimethyl-3 : 4-butanonaloicacid. 
Dimethyl butinenecarboxylic  acid 

{heptinoic  acid). 
i8S-Dimetliylbutylenecarboxylic 

acid  (heptenoic  acid). 
Dimethyldihydroresorcylic  acid. 
00-,  and  oj8-Dimethylglutaric  acids 
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Acids.     See : — 

Diinethylglycidic  acids. 

1  :  2-Dimethylci/cZohexane-4-carb- 

oxylic  acid. 
1  :  3-Dimethylc?/cZohexane-4-carb- 

oxylic  acid. 
Dimethylhexanonoic  acid. 
1  :  2-Dimethylci/cZohexene-4-carb- 

oxylic  acid. 

1  ;  3-Dimethylci/(;Zohexene-4-carb- 
oxylic  acid. 

Dimethylhexenonoic  acids. 
l-Dimetliyl-2-keto-4-carboxyadipic 

acid. 
Dimethyllevulinic  acid. 
Dimethylmalic  acid. 

2  :  6-Dimethyloctoic        acid       (decoic 
acid). 

Dimethyloxamic  acid. 
Dimethylphosphine-oxide-jj-benzoic 

acid. 
Dimethylpimelic  acid  {heptanedicarb- 

oxylic  acid). 
Dimethylc^/cZopropanedicarboxylic 

acid. 
2  :  4-Dimetliylpyridine-3-carboxylic 

acid. 
2  :  5-Dimethylpyrroline-3  :  4-dicarb- 

oxylic  acid. 
Dimethylsuccinic  acid. 
Dimethylthiohydantoin-a-propionic 

acid. 
1:2:  5-Dimetliyltoluidin6-wi-sul- 

phonic  acid. 
Dimethyltricarballoylformic  acid. 
Dimethyltricarballylic  acid. 
Diraethyltrimethylenecarboxylicacid. 
Dimethyluric  acids. 
Dimethylvioluric  acid. 
Diosphenolic  acid. 
Diparaconic  acid. 
Diphenacylacetic  acid. 
Dipheiiacylcyan acetic  acid. 
Diphenic  acid, 
Diphenoxymalonic  acid. 
7-I)iphenyl-o-benzylideneitacoiiicacid. 
Diphenylbutyric  acid. 
)8i|/-Dipheiiylbutyric  acid. 
Diphenylcrotonic  acid. 
1  :  2-DiphenyldiketodihydropyiTo- 

line-3-carboxylic  acid. 

1  :  4-  diphenyl-2  :  6-dimethyldihydro- 
pyridine-3  :  5-dicarboxylic  acid. 

Diphenylfumaric  acid. 
Diphenylitaconic  acid. 
Diphenylmaleic  acid. 
7-r)iphenylinethylaminesulphonic 

acid. 
Diphenyk'i/c^opciiteiionethyloic  acid. 
iS-Diphenylpropionic  acid. 

2  :  5-Diphenylpyrroline-3 : 4-dicarb- 
oxylic  acid. 


Acids.     See  : — 
c2/cZo-Diphenyltetrazoliumcarboxylic 

acid. 
Diphenylthiohydantoin-o-propionic 

acid. 
Diphenyl-o-viiiylbenzoic  acid. 
Dipicolinic  acid. 
Dipulvic  acid. 
Divaricatic  acid. 
Di-xylophosphonic  acid. 
Durenecavboxylic  acid. 
Durylic  acid. 
Ellagic  acid. 
Ellagitannic  acid. 
Erythrophleic  acid. 
Ethenyldianthranilic  acid. 
a-Ethoxyacrylic  acid. 
o-Ethoxyarachidic  acid. 
Ethoxybenzoic  acid. 
Ethoxymethyleneacetoacetic  acid. 
Ethoxymethylenemalonic  acid. 
Ethoxyphenyl-m-diazinecarboxylic 

acid. 
Ethoxyphenylsuccinamic  acid. 
Ethoxyphthalidecarboxylic  acid. 
o-Ethyl-/3-acetopropioiiic  acid. 
)8-Ethylacetylsuccinic  acid. 
Ethyladipic  acids. 
Ethylapophylleiiic  acid. 
Ethylbenzhydroximebutyric  acid. 
o-Ethylbenzoic  acid. 
Ethylbenzoylcarboxylic  acid. 
Ethylbutanetricarboxylic  acid, 
o-  and  i8-l-Ethylcincholeuponic  acids. 
Ethylenedicarboxylic  acid. 
Ethylenetetracarboxylic  acid. 
Ethylenethionamic  acid. 
Ethylfumaramic  acid. 
;8-Ethylglutaric  acid. 
Ethylideneapidic  acid. 
Ethylidenelactic  acid. 
Ethylisophthalic  acid. 
Ethylphosphinous  acid. 
Ethylthioglycollic  acid. 
Ethyl-p-toluidinophenyldihydro- 

resorcyclic  acid. 
Evernic  acid, 
Fenchonephosphoric  acid. 
Filicic  acid. 
FisetinsulphoDic  acid. 
Fluoresceincarboxylic  acid. 
Formic  acid. 
Fumaric  acid. 
Furfuraldehyde-ethylenethionamic 

acid. 
Furfuraldehydetrimethylenethionamic 

acid. 
Furfnryldihydroresorcylic  acid. 
Galactic  acid. 
Gallic  acid. 
Gallotannic  acid. 
Glaucophanic  acid. 
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Acids.     See  :— 
o-Glucoheptonic  acid. 
o?-Gluconic  acid. 
Glucosidic  acid. 
Glutaconic  acid. 
o?-Glyceric  acid. 
Glycollic  acid. 
Glyoxylic  acid. 
Guaiacic  acid. 
Guaiaconic  acid. 

Guaiaretic  and  wo-guaiaretic  acids. 
d-a.nd  Z-Gulonic  acids. 
Hsematommic  acid. 
Hsematommiuic  acid. 
Hemimellithenecarboxylic  acid. 
Hemipinamic  acid. 
Hemipiuic  acid. 
Heraipinobenzylamic  acid. 
5€-Heptenoic  acid. 
Hexahydrocinchomeronic  acid. 
Hexahydro-tso-phenylacetic  acid. 
Hexahydroquinolinic  acids. 
Hexahydro-j^-xylic  acid. 
Hexanesulphonic  acid. 
Hexanetricarboxylic  acid. 
5-Hexanoloic  4-methyloic  acid. 
Hexenoic  acids. 
Hexoic  (caproic)  acid. 
Hexo-5-lactoue-5-carboxylic  acid. 
Hexylcarbamic  acid. 
771-Homo-anthranilic  acid. 
Homocaffeidinecarboxylic  acid. 
Homogentisic  acid. 
Homohydroxyhemimellitic  acid. 
Humic  acid. 

Hydantoin-o-propionic  acid. 
Hydrazidoacetic  acid. 
o-Hydrazobenzoic  acid. 
Hydroalantodicarboxylic  acid. 
Hydi'oalantolactonecarboxylic  acid. 
Hydroalautolic  acid. 
Hydrobenziiuido-acetoacetic  acid. 
Hydrocinnamic  acid. 
Hydrosedanolidecarboxylic  acid. 
Hydrothiomaleic  acid, 
o-  Hydroxyarachidic  acid. 
Hydroxybenzoic  acids. 
Hydroxybenzylidenehydrazidoacetic 

aciil.  ' 
o-Hydroxyi5obutyric  acid. 
Hydroxywocamphoronic  acid. 
Hydroxycamphorsulphonic  acids. 
Hydroxycerotic  acid. 
Hydroxycinnamic  acid. 
Hydroxydihydrocampholenic  acid. 
Hydroxydimethyltricarballylic  acid. 
Hydroxydiphcnylacctic  acid. 
Hydroxyetlioxydiphenylacetic  acid. 
Hydroxy-o-ethyladipic  acid. 
Hydroxyfluoronecarboxylic  acid. 
Hydroxyc?/cZoheptanecarboxylic  acid. 
8- Hydroxy  heptoic  acid. 


Acids.     See  : — 
Hydroxyhomopinic  acids. 
Hydroxyhydrindenedicarboxylic  acid. 
I'-Hydroxyindene-l'-carboxylic  acid. 
Hydroxyindole-2'-carboxylic  acid. 
Hydroxyketohydrindenedicarboxylic 

acid. 
Hydroxylaminebutyric  acid. 
Hydroxylauric  acid. 
o-Hydroxy-o-methyladipic  acid. 
Hydroxy methyleneacetoacetic  acid. 
Hydroxyniethylenemalonic  acid. 
l'-Hydroxy-2-methylindole-2'-carb- 

oxylic  acid. 
3  -  Hy  d  roxy  - 1 -methylci/c^penteneearb - 

oxylic  acid. 
2-Hydroxy-l-methylci/cZopentenecarb- 

oxylic  acid. 
)8-Hydroxy-5-inethyl-a-wopropyl- 

hexoic  acid  {hydroxydecoic  acid). 
Hydroxy-  3  -  methylquinoline-  4  -sul- 

phonic  acid. 
1:2:  4'-Hydroxynaphthalenedisal- 

phonic  acid. 
1 : 4'-Hydroxynaphthalenesulphonic 

acid. 
Hydroxynaphthaquinonecarboxylic 

acid. 
Hydroxyisonicotinic  acid. 
Hydroxypentadecylic  acid. 
Hydroxy cycZopentenecarboxylic  acid. 
a-Hydroxypentenoic  acid, 
a- Hy droxy-7-phenylcrotonic  acid. 
o-Hydroxyphenylsuccinic  acid. 
Hydroxypiperidinecarboxylic  acids. 
Hydroxypropionylbromo-iso-phthalic 

acid. 
6-Hydroxy-2-;i?-2sopropylphenyl-?/i- 

diazine-4-acetic  acid. 
6-Hydroxy-2-j3-wopropylphenyl-?;i- 

diaziiie-4-carboxylic  acid. 
Hydroxypyrotartaric  acid. 
Hydroxyquinolinesulphonic  acids. 
3'-Hydroxyquiiioxaliue-2'-carboxylic 

acid, 
o- Hydroxy santonic  acid. 
Hydroxystearic  acid. 
Hydroxysuccinic  acid. 
Hydroxysulpbaminebenzoic  acid. 
??2-Hydroxy-^-tetrethyldiaminotri- 

phenylmethane-;9-sulphonic  acid. 
5-Hydroxy-o-toluic  acid. 
Hydroxy  trimethylglutaric  acid. 
Hydroxytrimethylsuccinic  acid.  1 

i8-Hydroxy-oo7-triraethylvaleric  acid.        1 
Hydroxyuvitic  acid.  * 

o-Hydroxywovaleric  acid. 
Hyposautouous  acid. 
Igasuric  acid. 
Jndole-2-carboxylic  acid. 
Indoxylsulpliuric  acid. 
Ipomic  acid. 
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Acids.     See  : — 
Isanic  acid. 
Isethionic  acid. 
Itaconicacid. 
750-Ketocamphoric  acid. 
Keto-Mo-camphoronic  acid. 
Keto-wo-hexane-aa5-tricai'boxy lie  acid. 
Ketohydrindenecarboxylic  acid. 
Ketolactonic  acid. 
Lactic  acid. 
Lanopalmic  acid. 
Lauronic  acid  . 
Lauronolic  acid. 
Lecasteric  acid. 
Leuponic  acid. 
Levulinic  acid. 

if-Lutidostyril-5-carboxylic  acid. 
Lyxonic  acid. 
Maleic  acid. 
Maleinuric  acid. 
Malic  acid. 
Malonic  acid. 

Malonyl-)8-butylenetricarboxylic  acid. 
Mandelic  acid. 
d  and  Z-Mannonic  acids. 
Mannosaccharic  acid. 
Matetannic  acid. 
Melilotic  acid. 
Melissic  acid. 
Menthonenic  acid. 
Mesaconic  acid. 
Mesitylacetic  acid. 
Mesitylcarboxylic  acid. 
Mesitylenediazosulphonic  acid. 
Mesitylglyoxylic  acid, 
Mesoxalic  acid. 
Methenylbisacetoacetic  acid. 
Methenylbismalonic  acid. 
Methoxy  ben  zoic  acid. 
Methoxybenzoylcarboxylic  acid. 
^-Methoxycinnamic  acid. 
Methoxydimethylacetoacetic  acid, 
Methoxymethyleneacetoaceticacid, 
Methoxymethylenemalonic  acid, 
Methoxyphthalic  acid. 
5-Methoxyphtlialidecarboxylic  acid. 
Methoxyphthalonic  acid. 
Methoxysulphaminebenzoic  acids. 
Methoxy  sulphaminetoluic  acid. 
o-Methoxytoluenesulphonic  acid. 
4  -  Methoxy  -  m  •  xylene-6-sulphomc 

acid. 
Methylacetoacetic  acid. 
a-Methyl-)8-acetopropionic  acid. 
Methylacrylic  acid. 
Methyladipic  acid. 
Methylaspartic  acid. 
Methylbenzhydroximebutyric  acid. 
o)8-Methylbutinenecarboxylic  acid, 
oo)8-  Methylbutylenecarboxylic  acid 

{hexenoic  acid). 
Methyl-^-butyrocoumaric  acid. 


Acids.     See  : — 

Methylcarbamic  acid. 
Methylciucholeuponic  acid. 
^J-Methyldeoxybenzoin-o-carboxylic 

acid. 
Methyldimethylpropanoic  acid. 
Methyleneacetoacetic  acid. 
Methylenemalonic  acid, 
Methylenephthalimidylaceticacid. 
Methylethylacetic    acid    {valeric 

acid). 
j8-Methyl-a-ethylgliitaric  acid. 
Methylethylparabanic  acid. 

1  •  MethylctycZohexene  -2:5  -dicarb- 

oxylic  acid. 
2-Methylindole-2'-carboxylic  acid. 
Methylmalamic  acid. 
2'-Methylwonicotinic  acid. 
Methylnoropianic  acid. 

2  :  6-Methyl-3-octanomc  acid. 
Methylparaconic  acid. 
Methylphenylpyruvic  acid. 
Methyl- iso-phthalic  acid, 
Methylphthalimidineacetic  acid. 
Methylphthalophosphonic  and 

methyl- iso-phthalophosphonic  acids. 
4-Methylpicolinic  acid. 
a-Methylpimelic  acid. 
l-methylc7/c?opropane-2-carboxylic 

acid. 
l-Methylc?/cZopropane-2  : 2-dicarb- 

oxylic  acid. 
l-Methyl-4-isopropyl-Ai-c2/c?ohexen- 

3-one-4-carboxylic  acid. 
Methylpyridinetricarboxylic  acid. 
2'-Methylqmnoline-3-carboxylic 

acid. 
Methylsinapic  acid. 
Methylsuccinic  acid  {propanedicarb- 

oxylic  acid). 
Methylterephthalic  acid. 
Methyltetrahydroterephthalicacid. 
Methythioglycollic  acid. 
l-Methyltrimethylene-2-carboxylic 

acid. 
l-Methyltrimethylene-2  : 2-dicarb- 

oxylic  acid. 
7-Methyl-i^-uric  acid. 
Mucobromic  acid. 
Mucohydroxybromic  acid, 
Mucophenoxybromic  and  muco- 

phenoxychloric  acids. 
Myronic  acid. 

/B-Naphthalenediazoic  acid. 
Naphthalene-1 : 1'-dicarboxylic  acid. 
Naphthalenedisulphonic  acid. 
Naphthalenesulphonic  acid, 
Naphthaquinolcarboxylic  acid. 
Naphthaquinonecarboxylic  acid. 
iS-Naphthofurancarboxylic  acid, 
o-  and  j3-Kaphthoic  acids. 
Naphtholdisulphonic  acids. 
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Acids.     See : — 

Naphtholsulphonic  acid. 
Naphthylacetic  acids. 
o-Naphthylaminesulphonic  acids. 
Naphthylenediaminesulphonic 

acid. 
Naphthylenedioxamic  acid. 
)8-Naphthylmaleamic  acid. 
Naphthyloxamic  acid. 
iso-Nicotinic  acid. 
tso-Nitramineacetic  acid. 
Norpic  acid. 
Nucleic  acid. 

Octodecylmalonamic  acid. 
Octodecylmalonic  acid. 
Oleic  acid. 
Omminic  acid. 
Oxalacetic  acid. 
Oxalic  acid. 
o-Oxalylbenzoic  acid. 
Oxalyldiglycocine  {oxamidediacetic 

acid). 
Oxamethaneacetic  acid. 
Oxamic  acid. 
Oximaminoxalic  acid. 
wo-Oxazolone-)8-carboxylic  acid. 
Palmitic  acid. 
Papaveric  acid, 
Parmelialic  acid. 
Parellic  acid. 
Pentadecylcarbamic  acid. 
Pentadecylic  acid. 
Pentanetricarboxylic  acids. 
cycZo-Pentanetrione-l ;  3-dicarboxylic 

acid. 
Perthiocyanic  acid. 
iso-Phenethylmandelic  acid. 
Phenetidinesulphonic  acid. 
;?-Phenetidinoanisyldihydroresorcylic 

acid. 
p-Phenetidinophenyldihydroresorcylic 

acid. 
Phenoxyacetic  acid. 
4-Phenoxybenzoic  acid. 
Phenoxyethyl-o-aminosulphobenzoic 

acid. 
Phenoxymaleic  acid. 
8- Phenoxy  valeric  acid. 
Phenylacetic,  ;|^-phenylacetic,  and  iso- 

phenylacetic  acids. 
Phenylacetophenylacetic  acid. 
Phenylallophanic  acid. 
Phenylallylacetic  acid. 
Phenylallylmalonic  acid. 
2- Phenyl- 1 -aminoazobenzenediketodi- 

hy dropy rroline- 3 - carboxy lie  acid. 
j8-Phenylazocrotonic  acid. 
jS-Phenylazoisovaleric  acid. 
Phenylcarbamic  acid. 
Phenylcinnamic  acids. 
Phenyldihydroresorcylic  acid. 
Pheny Idihy d  roresorcy loxalic  acid. 


Acids.     See  : — 

2-Phenyldiketodiliydropyrroline-3- 

carboxylic-1-m-benzoic  acid. 
2-Phenyl-4  : 6-dimethyldiliydropyri- 

dine-3  : 5-dicarboxylic  acid. 
Pheny  Idimethyldihydroresorcylic  acid . 
l-Phenyl-3 : 4-dimethylpyrazole-5-oxy- 

acetic  acid. 
Phenyldimethylpyrazoloneacetic  acids. 
l-Phenyl-3  : 4-dimethyl-5-pyrazolone- 

2-carboxylic  acid. 
Phenyldithienylmethanetrisulphonic 

acid. 
^-Phenylenediaminodiethyleneteti*a- 

carboxylic  acid. 
o-Phenylenediamiuoethylenedicarb- 

oxylic  acid. 
Phenylenedioxamic  acid. 
Phenylglyceric  acid. 
Phenylglycine-o-carboxylic  acid. 
Phenylglyoxylcarboxylic  acid. 
Pheny Iglyoxy lie  acid. 
Phenylhexahydrophenylamine-o-carb- 

oxylic    acid     (o-anilinoci/cZohexane- 

carboxylic  acid). 
Phenylhydrazidobenzoic  acid. 
Phenylhydrazidoxalhydroxamicacid. 
Phenylhydrazinedisulphonic  acid. 
Phenylhydrazineglyoxylic  acid. 
Phenylhydrazinesulphonic  acid. 
&is-Phenylhydroxy  aery  lie  acid. 
Phenyl-^-hydroxytolylacetic  acid. 
Pheny)keto-w-diazinecarboxylic  acid. 
)3-Phenyllactic  acid. 
Phenylmalonamic  acid. 
Phenylmalonic  acid. 
2' :  3-Phenylmethyldiketohydrindene- 

acetic  acid. 
Phenylmethylitaconic  acid. 
7-Phenylmethyl-a-wopropylene- 

itaconic  acid. 
l-5-PhenylmethyIpyrazole-4-carb- 

oxylic  acid. 
l-Phenyl-3-methylpyrazole-5-oxy- 

acetic  acid. 
Phenylmethylpyrazoloneacetic  acids. 
l-Phenyl-3-methyl-5-pyrazolone-2- 

carboxylic  acid. 
2-Phenyl-l-j8-naphthyldiketodihydro- 

pyrroline-3- carboxy  lie  acid. 
aZ^-Phenylnitrocinnamic  acids. 
2-Phenyl-l-m-nitrophenyldiketodi- 

hydropyrroline-3-carboxylic  acid. 
Phenylosotriazolesulphonic  acid. 
Phenyloxamic  acid. 
Phenylphthalamic  acid. 
Phenylpropiolic  acid. 
Phenylpropionic  acid. 
l-Pheny]pyrazole-4  : 5-dicarboxylic 

acid. 
Phenylpyrimidonecarboxylic  acid 
Phenylpyruvic  acid. 
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Acids.     See  :— 

Phenylsucciuamic  acid. 
Phenylsuccinic  acid. 
Phenylsulphonamic  acid. 
Phenylsulphone-acetic  acid. 
Phenylthiocarbazinic  acid. 
o-Phenylthiouraminoci/cZohexanecarb- 

oxylic  acid. 
2-Phenyl-l-^-tolyldiketodihydropyrrol- 

ine-3-carboxylic  acid. 
4  -Phenyl-l-^-tolyl-2 : 6-dimethyldi- 

hy d ropy ridine- 3 : 5 - dicarboxy lie  acid. 
Phenylvaleric  acid. 
Phosphocarnic  acid. 
Phthalanil-o-carboxylic  acid. 
Phthalic  acid  and  iso-Phthalic  acid. 
Phthalophenylamic  acid. 
Phyllopurpuric  acid. 
Physodic  acid. 
Picolinelactic  acid. 
Picolinic  acid. 
Picrolonic  acid. 
Picrylsalicylic  acid. 
Pilocarpic  acid. 
Pilocarpidic  acid. 
rf-Pimaric  acid. 
Pinonic  acids. 
Pinophanic  acid. 
Pinoylformic  acid. 
Piperidy lethy lenedicarboxyl  ic  acid. 
Piperonylic  acid. 
Polymethacrylic  acid. 
Propionic  acid. 
Propionylacetic  acid. 
PropionyKsophthalic  acid. 
4-Propoxy-m-xylene-6-sulphonic  acid 
a-iso-Propyl-jS-acetopropionic  acid. 
)3-'i50-Propylacetosuccinic  acid. 
Propylenedicarboxylic  acid  {glutaconic 

acid). 
Propylenetetracarboxylic  acid  {dicarb- 

oxy glutaconic  acid). 
Propylglutaric  and  tsopropylglutaric 

acids. 
MoPropylideneacetoacetic  acid. 
Propylmalonic  acid. 
iso-Propylsuccinic  acid  {pentanedicarb- 

oxylic  acid). 
Protocatechuic  acid. 
Psoromic  acid. 
Purgic  acid. 

Pyrazinedicarboxylic  acids. 
Pyrazine-2  :  3  :  5-tricarballylic  acid. 
Pyridine-2  : 6-dicarboxylic  acid, 
Pyridiuelactic  acid. 
2:3:  4-Pyridinetricarboinonamic  acid. 
2:3:  4-Pyridinetricarbodiamic  acid. 
2:3:  4-Pyridinetricarboxylic  acid. 
Pyroamaric  acid. 
Pyromucic  acid. 
Pyronetricarboxylic  acid, 
Pyropapaveric  acid. 


Acids.     See  : — 

Pyruvic  acid. 
Pyruvodianthranilic  aeid. 
Pyruvodi-??i-homoanthranilic  acid, 
Quinic  acid, 
Quininotannic  acid, 
1-Quinolyloxyacetic  acid. 
Quinolylpyruvic  acid. 
Quinone-o-aminobenzoic  acid. 
Quinone-6is-o-aminocinnaniic  acid. 
Quinonedimalonic  acid. 
Quinone-o-iminocinnamic-Jw-o-amino- 

cinnamic  acid. 
Racemic  acid  (under  tartaric  acid). 
Ramalic  acid. 

Resorcinoldithiocarboxylic  acid. 
o-Rhamnohexonic  acid. 
Rhizocarpic  acid. 
Rhizocarpinic  acid. 
Ribonic  acid. 
Ricinoleic  acid. 
Roccellic  acid. 
Saccharic  acid. 

Saccharinic  and  tso-saccharinic  acids. 
Salazinic  acid. 
Salicylaldehyde-ethylenethionamic 

acid. 
Salicylaldehydetrimethylenethionamic 

acid. 
Salicylic  acid. 
Santonous  acid. 
Sedanolic  acid. 
Sedanonic  acid. 
Sinapic  acid. 
Sordidic  acid. 
Stearic  acid. 
Stereocaulic  acid. 
Stryphnic  acid. 
Styryldihydroresorcylic  acid. 
Succinic  acid. 
Succinobenzylamic  acid. 
Succinophenylamic  acid. 
Succinyl-)8-ureidopropionic  acid. 
m-Sulphaminebenzoic  acid. 
o-Sulphaminebenzoic  acid. 
Sulphanilichydrazosulphonic  acid. 
Sulphobenzenediazosulphonic  acid. 
o-Sulphobenzoic  acid. 
Sulphocamphoric  acid. 
Sulphocamphylic  acid. 
5-Sulpliosalicylic  acid. 
Tanacetogendicarboxylic  acid. 
Tannic  acid. 
Tartaric  acid. 
?ngso -Tartaric  acid. 
Terebic  acid. 
Terephthalic  acid. 
Terpenylic  acid. 
TetrabydroMophenylacetic  acid. 
Tetrahydrophthalobutylamic  acid. 
Tetrahydroquinoline-l-sulphonic  acid, 
Tetrahydroxydecoic  acid. 
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Acids.     See : — 

Tetrahydroxylic  acids. 
^-Tetretliyldiaminotriphenylmetliane- 

^-suljDhonic  acid. 
Tetramethylsuccinic  acid. 
Tetramethyluric  acid. 
j9-Tetramethyldiaminotriphenyl- 

methane-^-sulphonic  acid. 
Thiodimaleic  acid. 
Thiohydantoinacetic  acid. 
Thiophanic  acid. 
Thiophaninic  acid. 
Thujake tonic  acid. 
Thymic  acid. 
Toluenediazoic  acid. 
Toluenediazosulphonic  acids. 
Toluic  acid. 
^-Toluidinodimethyldihydroresorcylic 

acid. 
^-Toluidinophenyldihydroresorcylic 

acid. 
^-Tolyldimethylphosphine-chloride- 

acetic  acid. 
o-o-Tolylenediaminoethylenedicarb- 

oxylic  acid. 
Tolylhydrazinesulphonic  acid. 
0-  and  ^-Tolylmaleamic  acids. 
p-Tolyloxyacetic  acid. 
Trachylolic  and  ^so-tl■achylolic  acids. 
0-  and  ^-Triazolebenzoic  acids. 
Tribenzoylpurgic  acid. 
Tricarballylic  acid. 
Triketohexame  thy  lane- 1  :  3-dicarb- 

oxylic  acid. 
Triketonaphthalenecarboxylic  acid. 
Triketopentamethylene-1  :  3-dicarb- 

oxylic  acid. 
Trimellithic  acid. 

Trimethylacetic  acid  {valeric  acid). 
2:3:  4-Triniethylbenzoic  acid. 
Trimethylgallic  acid. 
Trimethylglutaconic  acid. 
iw-Trimethylglutaconic  acid. 
Trimethylglutaric  acid. 
Trimethylheptanoldioic  acid. 
Trimethylmandelic  acid. 
Trimethylsuccinic  acid. 
Trimethyltricarballylic  acid. 
1:3:  7-Trimethyl-\|/-uric  acid. 
Triphenodioxazinedicarboxylic  acid. 
Triphenyllactic  acid. 
Trithiodilactylic  acid. 
Tropinic  acid. 
Uracilcarboxylic  acid. 
Uramidophenoxyacetic  acid. 
Uramidophenyloxamic  acid. 
Urethaneca/cZohexanecarboxylic  acid . 
Uric  acid. 
i//-Uric  acid. 
IJsnie  acids. 
iso-Uvitic  acid. 
Valeric  acid  and  iso-valeric  acid. 


Acids.     See : — 
Vanillic  acid. 
Ventosaric  acid. 
Veratric  acid. 
Vinaconic  acid. 
Xanthic  acid. 
Xanthophanic  acid. 
Xylenediazosulphonic  acid. 
1:3: 4-Xylenoxyethylph  thalamic  acid. 
Xyletinic  acid. 
Xylonic  acid. 
Xylophosphonic  acid. 
Zeoric  acid. 
Acmite,  artificial  (Doelter),  A.,  ii,  329. 
Aeolium    viridulum    and    A.    tigillare, 
probable  occurrence  of  rhizocarpic  acid 
in  (Zopf),  a.,  i,  436. 
Aconine,   detection  of   (Dunstan    and 

Carr),  a.,  ii,  294. 
tf/-Aconine,  properties  of,  and  its  salts 
(Dunstan  and  Carr),  T.,  357  ;   P., 
1895,  154. 
Aconitic  acid,  amylic  salt,  rotatory  power 

of  the  (Walden),  A.,  ii,  3. 
Aconitine,   detection  of  (Dunstan  and 
Carr),  A.,ii,  294;  (Jaworowski), 
A.,  ii,  610. 
estimation  of  (Dunstan  and  Tickle), 
A.,  ii,  294. 
»//- Aconitine,  extraction  of,  from  A.  ferox 
roots,  effect  of  heat  on  it,  its  hydroly- 
sis,   its    properties,    and   its    salts 
(Dunstan  and  Carr),  T.,  351,  352, 
356,  358;  P.,  1895,  154. 
crystallographic  character  of  (Pope), 

T.,  352. 
detection  of  (Dunstan  and  Carr),  A., 
ii,  294. 
Aconitoxalic  acid,  ethylic  salt,  identity 
of,  with  ethylic  oxalocitrolactone  (Wis- 
LiCENUS  and  Beckh),  A.,  i,  398. 
Aeonitum  ferox,  the  alkaloids  of  (Dun- 
stan and  Carr),  T.,  351  ;  P.,  1895, 
154. 
Aeonitum  septentrionale,  the  alkaloids  of 

(Rosendahl),  a.,  i,  303. 
Acraldoxime  (Kohn),  A.,  i,  396. 

dihToui-     (Hill    and    Allen),    A., 
i,  557. 
Acridine  dyes,  oxidation  of  leuco-com- 

pounds  of  (Green),  P.,  1896,  226. 

Acrylic  acid,  brom-,  and  the  action  of 

potash  on  it  (Lespieau),  A.,  i,  209. 

P-dihrom-,  action  of  ethylic    nialon- 

ate  on    (Goldschmidt;  and  Knop- 

fer),  a.,  i,  21. 

Address,  Presidential  (Harcourt),  T., 

692  ;  P.,  1897,  80. 
Adenine  (Fischer),  A.,  i,  268. 

occurrence     of,     in    beet-juice    (von 
Lippmann),  a.,  ii,  118. 
Adipic  acid,  ethylic  salt,  from  interaction 
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of  ethylio  sodiomalonate  and  ethylenic 
chloride  (Lean  aud  Lees),  T.,  1067  ; 
P.,  1897,  161. 
Adipocarboxylic  acid.      See  Butanetri- 

carboxylic  acid. 
Adonis  cestivalis,  L. ,  occurrence  of  a  glu- 

coside  in  (Kromer),  A.,  i,  94. 
Affinity,  Chemical  : — 
Affinity,  chemical,  and  valency,  calcu- 
lation of  thermochemical  data  from 
a  theory  of  (Sperber),  A.,  ii,  307. 
Affinity  constants  of  organic  acids  and 
their  chemical  constitution  (Szysz- 
KowsKi),  A.,  ii,  310, 
Equilibrium,  chemical,  laws  of,  ap- 
[)lied   to    complex    inorganic    com- 
pounds    (Meyerhoffer),    a.,    ii, 
445. 
Agalite  from  New  York  (Smyth),  A., 

ii,  106. 
Agarobilla,  composition  and  dyeing  pro- 
perties of  (Perkin),   T.,    1137  ;    P., 
1897,  170. 
Agricolite  from  Saxony  (Frenzel),  A., 

ii,  266. 
Agricultural  Chemistry  — 
Animal    products      and    feeding 

experiments  : — 
Butter,    methods    of    analysis.      See 

under  Butter  in  the  main  index. 

Cows,  etfect  of  work  on  the  secretion 

of  milk  by  (Dornic),  A.,  ii,  420. 

feeding  experiments  with  molasses 

(Stellwaag),  a.,  ii,  119. 

Cyperacece,  food  value  of  (Kellgren 

and  Nilson),  A.,  ii,  187. 
Equisetaccce,   food    value    of    (Kell- 
gren and  Nilson),  A.,  ii,  187. 
Faeces,  of  sheep,  analysis  of  (During), 

A.,  ii,  588. 
Fat  in  feeding  cakes,  action  of  moulds 
on  (RiTTHAUSEN  and   Baumann), 
A.,  ii,  69. 
Fodder  plants,   Swedish   (Kellgren 

and  Nilson),  A.,  ii,  187. 
Foods,    herbivorous,  composition    of, 

(During),  A.,  ii,  588. 
Graminece,  food  value  of  (Kellgren 

and  Nilson),  A.,  ii,  187. 
Juncacece,  food  value  of  (Kellgren 

and  Nilson),  A.,  ii,  187. 
Hay,   composition  of  (Dijring),   A,, 
ii,  588. 
from  Spurrey,  composition  of  (Bog- 
gild),  A.,  ii,  462. 
Norwegian     (Werenskiold),     A,, 
ii,  188. 
Horse-chestnuts,  the  nutritive  value 

of  (Gay),  a.,  ii,  119. 
Lichens,  food  value  of  (Kellgren  and 

Nilson),  A.,  ii,  187. 
Linseed  meal,   analysis  of,   prepared 
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Agricultural  Chemistry  : — 

by  different   methods   (Woll),  A., 
ii,  188. 
Maize-germ    cake,   analysis  of  (van 

Pesch),  a.,  ii,  70. 
Malt,  amount  of  phosphoric  acid  in 

(Fernbach),  a.,  ii,  186. 
Milk,   composition  of  asses'  (Schoss- 
mann),  a.,  ii,  574. 
average  composition  of  cows'  (Rich- 
mond), A.,  ii,  511. 
composition  of  human,  cows',  and 
mares'  (Camerer  and  Soldner), 
A.,  ii,  112. 
influence  of  fat  as  a  food  on  forma- 
tion of  (Wing),  A.,  ii,  220. 
effect  of  work  on  secretion  of,   in 

cows'  (Dornic),  A.,  ii,  420. 
freezing  points  of   (Winter),    A., 

ii,  112,  378. 
the  changes  occurring  in  (B^champ), 

A.,  ii,  113,  183,  223. 
cause    of    coagulation  of,   by  heat 

(Bardach),  a.,  ii,  420. 
acidity  of,  increased   by  boric  acid 

(Farrington),  a.,  ii,  195. 
methods  of  analysis.     See   Milk  in 
main  index. 
Molasses  as  a  food  for  cows  (Stell- 
waag), A.,  ii,  119. 
Pig  feeding,  meal  and  skim  milk  for 

(Henry),  A.,  ii,  228. 
Rape  cake,  analysis  of  (Ritthausen 

and  Baumann),  A.,  ii,  69. 
Sheep,  feeding  experiments  with  horse- 
chestnuts  (Gay),  a.,  ii,  119. 
feeding    of,    with    beet-root    leaves 
(Lehmann),  a.,  ii,  340. 
Straws,   nutritive  value    of   rye   and 
lupin  (DiJRiNG),  A.,  ii,  588. 

Manures  : — 

Ammonium  salts,  poisonous  action  of, 

on  plants  (Takabayashi),  A. ,  ii,  585. 
Basic   slag,  the   behaviour    of,  as    a 

manure  (Smor  awski  and  Jacobson), 

A.,  ii,  120. 
Bat  guano,  composition  of  (Paris), 

A.,  ii,  383. 
Calcium  salts,  effect  of,  on  the  growth 

of  lupins  (Heinrich),  A.,  ii,  426. 
Carbon  bisulphide,  action  of,  on  stable 

manure  (Aeby,  Dorsch,  Matz,  and 

Wagner),  A.,  ii,  428. 
Copper  sulphate,  action  of,  on  stable 

manure  (Aeby,  Dorsch,  Matz,  and 

Wagner),  A.,  ii,  428. 
Oung,  comparative  manurial  value  of, 
from  various  sources  (Pfeiffer, 
Franke,     Gotze,     and     Thur- 
mann),  a.,  ii,  429. 

horse-,   loss  of   nitrogen    in,    after 
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Agricultural  Chemistiiy:  Manures:-- 
treatmentwith  various  substances 
(Pfeiffer,  Franke,  Gotze,  and 
Thurmann),  a.,  ii,  429. 
Excrement,  cow-,  the  loss  of  nitrogen 
in,  after  treatment  with  various  sub- 
stances (Pfeiffer,  Franke,  Gotze, 
and  Thurmann),  A.,  ii,  429. 
Fat,  action  of,  in  manures   (Vogel), 

A.,  ii,  341. 
Fermentation,  ammoniacal-,  in  man- 
ures (Pfeiffer,  Franke,  Gotze, 
and  Thurmann),  A.,  ii,  429. 
Fertilisers,  methods  of  analysis.     See 

main  index. 
Cruano,   composition   of,    from  Eboli, 
Salerno  (Paris),  A.,  ii,  383. 
methods   of   analysis.     See  Guano 
in  main  index. 
Lime,  eflfect  of  salts  of,  on  the  growth 

of  lupins  (Heinrich),  A.,  ii,  426. 
Magnesia,   effect  of,  on  wheat  ^Pas- 

serini),  a.,  ii,  586. 
Magnesium  carbonate,  injurious  effect 
of,  on  the  growth  of  lupins  (Hein- 
rich), A.,  ii,  427. 
Manure,  ammonium  salts  as  (Taka- 
BAYASHi),  A.,  ii,  585. 
value  of  oil  cake  as  (Malpeaux), 

A.,  ii,  383. 
stable-,    influence    of    temperature 
and  moisture  on  the  action  of 
(Dafert  and  Eolliger),   A., 
ii,  591. 
value  of  (Aeby,  Dorsch,  Matz, 
and  Wagner),  A.,  ii,  428. 
action    of    fat    in     (Vogel),     A., 

ii,  341. 
changes  occurring  in  stable  (Aeby, 
Dorsch,    Matz,    and  Wagner), 
A.,  ii,  428. 
Manures,      deteriorated      phosphatic 
(Joffre).  a.,  ii,  121. 
effect  of,  on  peaty  soil  (Fleischer), 

A.,  ii,  515. 
effect  of  potash  and  phosphate,  on 
Leguminosce     (Fleischer),     A., 
ii,  427. 
effect  of  preservatives  in  (Pfeiffer, 
Franke,     Gotze,    and     Thur- 
mann), A.,  ii,  429. 
for  the   watermelon  (Payne),  A., 

ii,  427. 
influence  of,  on  nitrification  in  soils 

(Boname),  a.,  ii,  589. 
nitrate-reducing  organisms  in  (De- 

h]6rain),  a.,  ii,  381. 
methods  of  analysis  of.    See  Manures 
in  main  index. 
Nitrate  manure,   occurrence  of   per- 
chlorate      in       (Sjollema),       A., 
ii,  586. 


Agricultural  Chemistry:  Manures:- 

Nitrates,  reduction  of,  by  organisms 

in  manure  (Deherain),  A.,  ii,  381. 

Nitrogen,  the  assimilability  of  nitric 

and      ammoniacal,      by      plants 

(Pagnoul),  a.,  ii,  120. 

conveyance    of,    to   soils  by  clover 

(Passerini),  a.,  ii,  587. 
supply  of,  to  soil  by  green  manur- 
ing (Hilgard),  a.,  ii,  226. 
increase  of,  in  soils  by  white  mus- 
tard (von  Kowerski),  a,,  ii,  590. 
in     soil,      effect     of     rainfall    on 
(Deh^.rain),  a.,  ii,  591. 
Oil     cake,     value     of,     as     manure 

(MALPEA.UX),  A.,  ii,  383. 
Perchlorates,  occurrence  of,  in  nitrate 

manure  (Sjollema),  A.,  ii,  586. 
Phosphates,   effect  of,   on  peaty  soil 
(Fleischer),  A.,  i,  515. 
and  potash  manures,  effect  of,  on 
Leguminosce    (Fleischer),     A., 
ii,  427. 
Potash  manures,  effect  of,  on  peaty 
soil  (Fleischer),  A.,  i,  515. 
use  of,  for  brewing  barley  (Remy), 
A.,  ii,  341. 
Straw,  power  of,  in  retaining  nutritive 
matters  in  soil  (Martin),  A.,  ii,  593. 
Sulphuric   acid,  action  of,    on   stable 
manure  (Aeby,  Dorsch,  Matz,  and 
Wagner),  A.,  ii,  428. 
Superphosphate,  the  behaviour  of,  as 
a  manure  (Smorawski  and  Jacob- 
son),  A.,  ii,  120. 
ordinary  and  dried,  manuring  with 
(Decoux     and     Drumel),     A., 
ii,  341. 
Urea,  effect  of  various  substances  on 
the    fermentation    of    (Pfeiffer, 
Franke,  Gotze,  and  Thurmann), 
A.,  ii,  429. 

Plants:  — 

Calcium  salts,  the  effect  of  deficiency 

of,  in  plants  (Groom),  A.,  ii,  339. 
Germination,   action   of   guaiacol   on 

(Boulanger-Dausse),  a.,  ii,  514. 
Nitrogen,    absorption    of,    from    soils 
hy  Legioninosce  (voN  Rozdejczer), 
A.,  ii,  586. 
effect  of, on  root  formation(MiJLLER), 

A.,  ii,  116. 
assimilation  of,  by  the  cotton  plant 
(CoATEsand  Dodson),  A.,  ii,  424. 
free,  fixation  of,  by  the  bacillus  of 
leguminous  nodules  (MaziS),  A., 
ii,  459. 
fixation      of,      by      peas      (voN 
Rozdejczer),  A.,  ii,  586. 
hunger,    the   recognition   of    (Hil- 
gard), A.,  ii,  120. 
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Agricultural  Chemistry  :  Plants  : — 
Plants,  assimilatiou  of  free  nitrogen  by 
(NoBBE  and  Hiltner),  A.,  ii,  64  ; 
(Maz]5),  a.,  ii,  460. 
assimilation  of  nitric  and  ammonia- 
cal  nitrogen  by  (Pagnoul),  A., 
ii,  120. 
cause  of  the  accumulation  of  carbo- 
hydrates in  (Groom),  A.,  ii,  339. 
effect   of    potash     and     phosphate 
manures    on     (Fleischer),    A., 
ii,  428. 
effect  of  different  soils  on  the  com- 
position of    different    organs    of 
(Hebert    and    Truffaut),   A., 
ii,  426. 
effect  of  calcium  and  magnesium  salts 
on  the  growth  of  (Heinrich),  A., 
ii,  426. 
role  of  formaldehyde  in  (Del^pine), 

A.,  i,  505. 
maximum  production  of  (Mayer), 

A.,  ii,  118. 
migration  of  salts  in  (Vaudin),  A., 

ii,  425. 
transpiration    in   (Heinrich),    A., 
ii,  424. 
Plants,  individual  ;— 

Anthyllis  vulneraria,  composition  of 
the  hay  of  (Werenskiold),  A., 
ii,  188. 
Astragalus  oroboides,  composition  of 
the  hay  of  (Werenskiold),  A., 
ii,  188. 
Barley,  composition  of,  at  different 
periods  (Jessen-Hansen),    A., 
ii,  582. 
percentage  of  nitrogen  in  the  pro- 
teids    of    (Ritthausen),    A., 
ii,  68. 
amount   of    phosphoric   acid   in 

(Fernbach),  a.,  ii,  186. 
value  of  potash  manure  for  (Remy), 

A.,  ii,  341. 
value  of  superphosphate  as  a  man- 
ure for  (Decoux  and  Drumel), 
A.,ii,  341. 
Beans,  white,  percentage  of  nitrogen 
in  the  proteids  of  (Ritthausen), 
A.,  ii,  68. 
Beetroot,  growth  of,  on  alkali  soils 
(HiLGARD   and    Loughridge), 
A.,  ii,  227. 
the  effect  of  different  manures  on 
the    growth  of   (Mayer),  A., 
ii,  118. 
production  of  sugar  in,  and  the 
influence    of   light    thereon 
(Strohmer),  a.,  ii,  581. 
leaves,  nutritive  value  of  (Leh- 
mann),  a.,  ii,  340. 
Brassica    seeds,  Buckwheat,     and 


Agricultural  Chemistry  :  Plants  : — 
Plants,  individual: — 

Candle-nut,  percentage  of  nitrogen 
in  the  proteids  of  (Ritthausen), 
A.,  ii,  68. 
Cereals,  percentage  of  nitrogen  in  the 
proteids   of    (Ritthausen),    A., 
ii,  68. 
Clover,  red,  conveyance  of  nitrogen 
to     soils    by    (Passerini),    A., 
ii,  587. 
Equisetum,  use  of  various  species  of, 
as    fodder  (Kellgren  and  Nil- 
son),  A.,  ii,  187. 
Graminece,  effect  of  manures  on  the 
crops      of      (Fleischer),       A., 
ii,  427. 
Grass,  the  fermentation  of  cut  (Em- 

merling),  a.,  ii,  579. 
Haricots,  composition  of  (Ballan©), 

A.,  ii,  514. 
Hops,  composition,  preservation,  and 
putrefaction  of;  micro-organisms 
isolated  from  (Behrens),  A., 
ii,  340. 
the  disappearance  of  tannin  from 
(Heron),  A.,  ii,  185. 
Leguminosce,  absorption  of  nitrogen 
from  soils  by  (von  Rozdejczer), 
A.,  ii,  586. 
fixation  of  free  nitrogen  in  (Maze), 

A.,  ii,  460. 
effect  of  manures  on  the  crops  of 
(Fleischer),  A.,  ii,  427. 
Lentils,  composition  of  (Balland), 

A.,  ii,  514. 
Lupins,  injurious  effects  of  lime  soils 
on  (Heinrich),  A.,  ii,  426. 
composition    of  the    straw   of 
(DiJRiNG),  A.,  ii,  588, 
Maize,  composition  of  (Stone),  A., 
ii,  461. 
percentage  of  nitrogen  in  the  pro- 
teids   of    (Ritthausen),     A,, 
ii,  68. 
Moulds,  action  of,  on  fats  in  feeding 
cakes    (Ritthausen   and 
Baumann),  a.,  ii,  69. 
Oats,    composition  of,    at  different 
periods     (Jessen-Hansen),    A., 
ii,  582. 
Peas,  composition  of  (Balland),  A., 
ii,  514. 
fixation  of  free  nitrogen  by  (von 
Rozdejczer),  A.,  ii,  586. 
Potatoes,   composition  of  different 
parts  of  (CouDON  and  Bussard), 
A.,  ii,  514. 
Pulses  and  Rape  seeds,  percentage  of 
nitrogen  in  the  proteids  of  (Ritt- 
hausen), A.,  ii,  68. 
Eye,   composition  of,    at  different 

48—2 


696 


INDEX   OF   SUBJECTS. 


Ageicultural  Chemisthy  :  Plants  : — 
Plants,  individual  :— 

periods  of  growth  (Jessen-Han- 
sen),  a.,  ii,  582. 
Eye,  iujurious  effects  of  impure  ni- 
trate on  (Sjollema),  A.,  ii,  586. 
straw,  composition  of  (During), 
A.,  ii,  588. 
Soja,  percentage  of  nitrogen  in  the 
proteids    of    (Ritthausen),    A., 
ii,  68. 
Siiergula  arvcnsis  and  S.  maxima, 
composition  of  the  seeds  of  (Bog- 
gild),  A.,  ii,  462. 
Spurrey,  composition  of  hay  of  (Bog- 
gild),  A.,  ii,  462. 
Tctragonolohus  purpureus,  use  of,  for 
green   manuring  (Hilgard),  A,, 
ii,  226. 
Trifolmm  hyhridum  and  T.  pratcnse, 
composition  of  the  hay  of  (Weren- 
skiold),  a.,  ii,  188. 
■Watermelons,  the  selection  of  manure 
for,    and  analysis  of  the  ash  of 
(Payne),  A.,  ii,  427. 
Wheat,  composition  of,  at  different 
periods  (Jessen- Hansen),  A., 
ii,  582. 
composition  of  French  (Girard), 

A.,  ii,  382,  426. 
and    wheat  flour,  composition  of 

(Stone),  A.,  ii,  461. 
effect  of  magnesia  on  (Passerini), 

A.,  ii,  587. 
of  the  departement  du  Nord,  nitro- 
genous matter  in    (Balland), 
A.,  ii,  227. 
crop,  influence  of  wet  weather  on 
(Martin  and  DehiSrain),  A., 
ii,  593. 
method  for  the  analysis  of.     See 
Wheat  in  main  index. 
White  mustard,  increase  of  nitrogen 
in    soil    by    means   of    (von 
KowERSKi),  A.,  ii,  590. 
Seeds,  vitalit}'  of,  kept  under  various 
conditions  (Giglioli),  A. ,  ii,  423. 
the  percentage  of  nitrogen   in   the 
proteids    of   (Ritthausen),    A., 
ii,  68. 
Trees,  the  influence  oflight  on  the  growth 
of  (Hornberger),  a.,  ii,  280. 
composition  of  the  ash  of  the  wood 
of  (Hornberger),  A.,  ii,  280. 

Soils  : — 

Alkali  soils,  the  soluble  salts  in  Califor- 
nian  (Hilgard),  A.,  ii,  226  ;  (Hil- 
gard andLouGHRiDGE),  A.,  ii,  226. 

Humic  substances,  functions  of,  in 
soils  (Wohltmann  and  Kratz)  A., 
ii,  463  ;  (Gautier),  A.,  ii,  463. 


Agricultural  Chemistry  :  Soils  : — 
Nitrification,    eflect  of   manure    and 
soil  on  (Boname),  A.,  ii,  589. 

in  soils,    conditions    necessary    for 
(Dehi^rain),  a.,  ii,  589. 
Nitrifying    organisms     (Burri    and 

Stutzer),  a.,  ii,  588. 
Potassium,  value  of  salts  of,  in  soils 
(Maercker  and  Tacke),  A., 
ii,  341. 
Soils,  behaviour  of  superphosphate 
and  basic  slag  in  (Smorawski  and 
Jacobson),  a.,  ii,  120. 

containing  magnesia,  effect  of,  on 
wheat  (Passerini),  A.,  ii,  587. 

function  of  humic  substances  in 
(Wohltmann  and  Kratz),  A., 
ii,  463  ;  (Gautier),  A,,  ii,  463. 

nitrification  of  (Burri  and  Stut- 
zer), A.,  ii,  588. 

influence  of,  on  nitrification  (Bon- 
ame), A.,  ii,  589. 

absorption  of  nitrogen  from,  by 
Leguminosoi  (voN  Rozdejczer), 
A.,  ii,  586. 

conditions  necessary  for  fixation 
and  nitrification  of  nitrogen  in 
(Deherain),  a.,  ii,  590. 

conveyance  of  nitrogen  to,  by  clover 
(Passerini),  A.,  ii,  587. 

increase  of  nitrogen  in,  by  white 
mustard  (von  Kowerski),  A., 
ii,  590, 

oxidation  of  organic  matter  in 
(Dehi?,rain  and  Demoussy),  A. , 
ii,  68. 

of  California  and  Hawaii,  examina- 
tion of  (Hilgard),  A.,  ii,  119. 

of  Cameroon,  Gennan  East  Africa, 
and  Senegambia,  examination  of 
(Wohltmann  and  Kratz),  A., 
ii,  463. 

influence  of  rainfall  on  the  fertility  of 
(Deherain),  A.,  ii,  592. 

drainage  water  from,  in  1895,  1896 
and  1897  (Deherain),  A., 
ii,  591. 

peaty-,  effect  of  manures  on  (Flei- 
scher), A.,  ii,  515. 

peaty  and  sandy,  value  of  potassium 
salts  in  (Maercker),  A.,  ii,  341. 

method  of  analysis  of.     See  Soils  in 
main  index. 
Air.     See  Atmospheric  air. 
Air  of  coal  mines,  estimation  of  small 

amounts  of  methane  in  (Jeller),  A., 

ii,  235. 
Air-pump,  an  automatic  mercury  Sprengel 

(Boltwood),  a.,  ii,  205. 
mercury,    without    stopcocks     (Hen- 

riet),  a.,  ii,  485. 
water  (Wetzel),  A.,  ii,  251. 
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Albite,   constitution  of  (Clarke),   A., 
11,  51. 
from    the    Austrian     Alps      ("Wein- 
schenk),  a,,  11,  107. 
Albumin,  combination  of,   with  phenol 
(Shimada),  a.,  1,  386. 
putrefaction    of    (Emmerling),     A., 

11,  113. 
detection  of,  in  urine  (Jaworowsky), 

A.,  11,  295. 
colour  given  to,  by  guaiacum  (Paw- 

LEWSKl),  A.,  11,  468. 
estimation  of,    in    urine    (Georges  ; 
Riegler),  a.,  11,  84. 
Albumin,  brom-,  preparation  of,  and  its 
behaviour  with  microbes  (LoBW  and 
Takabayashi),  a.,  i,  648. 
Albumin,  active,  function  of,  in  the  winter 

and  spring  (Suzuki),  A.,  11,  582. 
Albumin,  egg-,  action  of  Staphylococcus 
pyogenes  aureus  on  (Emmerling),  A., 
ii,  113. 
Albumin,  serum-,  crystals  of  (Michel), 

A.,  1,  176. 
Albumins,  carbohydrates  from   (Kraw- 

koff),  a,,  i,  207. 
Albumose,  physiological  action  of  purified 
(Fiquet),  a.,  ii,  510. 
presence    of  a  crystalline,    in    urine 

(Huppert),  a.,  11,  221, 
presence  of,  in  the  urine  in  leuc£emia 

(Burian),  a.,  11,  112. 
Deuteroalbumose,      precipitation      of 
various  proteids  with  (Kutscher), 
A.,  1,  500. 
Protoalbumose,  precipitation  of  various 
proteids    with     (Kutscher),     A., 
1,  500. 
Albumoses,    properties    of   (Kutscher) 
A.,  1,  500. 
hydrochloric      acid      compounds      of 
(Conheim),  a.,  1,  207. 
Alcapton,  occurrence  and  estimation  of 

in  urine  (DENiGi:s),  A.,  11,  337. 
Alcaptonuria,  chemistry  of  (Huppert), 

A.,  ii,  576. 
Alcohol,  C^HigOo,  fromdlosphenol(BiALO- 

BRZESKI),  A.,  1,  435. 

CioHjgO,  from  reduction  of  the  ketone, 
CioHjgO,  also  its  chloride  and  acetate 
(Blanc),  A.,  1,  554. 

C10H20O3'     from    methyl     heptylene 
ketone  (Wallace),  A.,  1,  246. 
Alcohol,  ketonic,  obtained  from  a  mixture 

of  chlorobenzoylacetone    and    benzyl- 

ideneacetone  (Tager),  A.,  1,  344. 
Alcohols,  absorption  of  electrical  oscilla- 
tions by  (Drude),  a.,  ii,  537. 

action  of  mercuric  chloride  on  (Fonzes- 
Diacon),  a.,  1,  391. 

growth  of  bacteria  in  different 
(Bokorny),  a.,  ii,  379. 


Alcohols  and  Phenols.    See  also  : — 
Acetophenonepinacone. 
Acetophloroglucinol. 
Aldol. 

Allyllc  alcohol. 
Amylaminohydroxyquinone. 
Amyllc  alcohols, 

Anllinofurfuiyldlhydroresorcinol. 
Anlllnophenyldihydroresorcinol. 
Anilinovanillin. 
Anthragallol. 
Asaresinotannol. 
^-Benzoylbenzylic  alcohol. 
^-Benzoyltriphenylcarbinol. 
Benzyllc  alcohol. 
Benzylmethylci/cZohexanol. 
iso-Butylallylcarbinol  {octylenic 

alcohol). 
Butylaminomethylic  alcohol. 
scc-Butylcarblnol. 
Butyllc  and  iso-Butylic  alcohols. 
Camphorplnacone. 
Carnaubylic  alcohol. 
Carvacrol. 
Catechol. 
Cerylic  alcohol. 
Cetylic  alcohol, 
Cholestendiol. 
Cholestenol. 
Cholesterol. 
Clneol. 

Clnnamylic  alcohol. 
Citronellol. 
Coprosterol. 
Cresol. 
Cresorcinol. 
;//-Cumenol. 
IDlamylenlc  alcohol. 
wo-Dlbutylenlc  alcohol. 
'Wo-Dlbutylic  alcohol  {octylic  alcohol). 
Diethylphloroglucinol. 
Dlhydroresorcinol. 
Dihydroxydiphenyloxamlde. 
Dlhydroxyflavone. 
Dihydroxynaphthalene, 
Dihydroxyphenylcoumarin. 
Dlhydroxyphenyllc  ether. 
Dihydroxystyrene. 
1  :  2-Dlhydroxy-l  :  2  :  4  :  5-tctra- 

phenylcycZohexane. 
??i-Dlmethylamlnophenol. 
Dlmethylcatechol. 
Dimethyldihydroresorcinol. 
Dimethylethylcarbinol  {amylic 

alcohol). 
1  : 3-Dlmethylc2/cZohexanol-5, 
^- Dimethy  1-^-hy  droxybenzy  lie 

alcohol. 
Dlmethyloctylene  glycol. 
Dimethylisopropylcarbinol. 
Diosphenol, 
Diisopropylglycol. 
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Alcohols  and  Phenols.     See  : — 

Dracoresinotannol. 

Ethyl  ally  Icarbinol  {hexenylic  alcohol). 

Ethylanilinophenyldihydroresorcinol. 

Ethylic  alcohol, 

Eugenol  and  t>o-eugenol. 

Furfuryldihydroresorcinol. 

Geraniol. 

Glycerol. 

Glycol. 

Guaiacol. 

Hsemosterol. 

cycZo- Hexanols. 

Hippocoprosterol. 

Hydroxyacetophenone. 

Hydroxy  benzophenone. 

4-Hydroxy-2 : 5-dimethylbenzylic 

alcohol. 
Hydroxyethyl-o-benzoicsulphinide. 
7?i-Hydroxyketocoumaran. 
Hydroxylaminodihydroxywobutane. 
Hydroxymethoxy-)8-phenylcoumarin. 
Hydroxymethoxystyrene, 
2:1:  5-Hydroxymcthylaceto- 

phenone. 
Hydroxy-3-methylbenzylic  alcohol. 
Hydroxymethylenebenzylic  cyanide. 
Hydroxy- wo-propylcarbamide. 
9?i-Hydroxytetrethyl-^-diaminotri- 

phenylcarbinol. 
1:3:4:  5-Hydroxytriniethoxy- 

benzene. 
Lemonol. 
Licareol. 
Licarhodol. 
Lyxitol. 

Menthocitronellol. 
Menthoglycol. 
Menthol. 
Methylbutallylearbinol  (Ji^xenylic 

alcohol). 
Methylcatechol. 
Methylenebisdimethyldihydroresor- 

cinol, 
l-Methylc?/cZohexanol-5. 
Methylic  alcohol. 
Methylmethylolheptanoneol. 
1  : 3-Methyh'sopropylcyc?ohexanol-5. 
Myricylic  alcohol. 
Myroxol. 
Naphthaquinol. 
Naphthol. 
Northebenol. 
Onocol  (onocerin). 
Orcinol. 

Oxalyl-j9-amidophenol. 
Pentamethyl-A'-cyclopentenol. 
Peonol. 
p- Phenetididopheny  Idih  y  d  roresor- 

cinol. 
Phenol. 
Phenyl  benzamidoethylcarbinol. 


Alcohols  and  Phenols.     See  : — 
Phenylcarbinol; 
Phenyldihydroresorcinol. 
Phenyldimethyldihydroresorcinol. 
Phenylsulphone-ethylic  alcohol. 
Phloroglucinol. 
Phloroglucinolazobenzene. 
Phthalyl-j9-amidophenol. 
Physciol. 
Phytosterin. 
Picric  acid. 
wo-Propylic  alcohol. 
Pulegol. 
Pyrogallol. 
Quinhydrono. 
Quinol. 

Eesacetophenone. 
Resorcinol. 
Rufigallol. 
Safranol. 
Safrole. 

Salhydranilide. 
Saligenol. 

Styryldihydroresorcinol. 
Succinyl-p-amidophenol. 
Tartronyldi-_jt?-amidophenol. 
Tetrethy  Iquinol . 
Thebaol. 
Thebenol. 
Thymol. 
^-Toluidinodimethyldihydroresor- 

cinol. 
p-Toluidinophenyl  dihy  droresorcinol . 
o-Tolylsulphonethylic  alcohol. 
1:2:  3-Trihydroxy benzophenone. 
Trihydroxy-te?'^-butylamine. 
Trihy  droxy  flavone. 
Trihydroxynaphthalene. 
Trihydroxyphenylenic  bisulphide. 
Trimethylcarbinol. 
Trimethylcatechol. 
TrimethylcT/cZohexanol. 
Trimethylresorcinol. 
Triphenylvinylic  alcohol. 
Vanillin. 
Xylenol. 
Aldehyde,     CvHnO'CHO,     from    green 

leaves  (Curtius  and  Reinke),  A., 

ii,  584. 
CjoHigO,     from     gutta-percha     resin 

(Tassinari),  a.,  i,  93. 
Aldehydes,  use  of,  in  photographic  de- 
velopment (A.  and  L.  LuMifeRE  and 

Seyewetz),  a.,  ii,  470. 
detection   of,    by   colour    tests    (von 

BiTTo),  A.,  ii,  468. 
the  Schiff  reaction  for  (Urbain),  A., 

i,  245. 
Aldehydes.     See  also  : — 
Acetaldehyde. 
Acetosalicyl. 
Acetylvanillin. 
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Aldehydes.    See : — 

Anisaldehyde. 

^-Azoxybenzaldehyde. 
Benzaldehyde. 
Benzaldehydedicarboxylic  acid. 

_jt?-Benzoylbenzaldehyde. 

?so-Butaldeliyde. 

iso-  Butyrylformaldeh  yde. 

Chloral. 

Cinnamal  dehyde. 

Citraldehyde. 

Citronellaldehyde. 

Crotonaldehyde. 

li'-Cumenoxyacetaldehyde  hydrate. 

;f'-CuTnylic  aldehyde. 

Di-isobutaldehyde. 

Diethylamino-aoetaldehyde. 

Dimethylamino-acetaldehyde. 

Diosphenol. 

Ethylphenoxyacetaldehyde  hydrate. 

Formaldehyde. 

Furfuraldehyde. 

Geranaldehyde. 

Glycollic  aldehyde. 

j3-Hydroxybenzaldehyde. 

i8-Hydroxy-5-methylfurfnraldehyde. 

Melilotaldehyde. 

Menthocitronellaldehyde. 

Mesity]  aldehyde. 

Methyl-o-cumaraldehyde. 

Miicophenoxybromic  acid. 

Naphthoxyacetaldehyde  hydrate. 

Parasalicyl. 

Phenylacetaldehyde. 

Picrylsalicylaldehyde. 

Piperonal. 

Propaldehyde. 

iso-Propyltso-butylacraldehyde  {dc- 
cenoic  aldehyde). 

Salicylaldehyde. 

Suberic  acid,  dialdehyde  of. 

Tiglic  aldehyde. 

jo-Tolualdehyde. 

m-  and  ^-Tolyloxyacetaldehydes. 

Valeraldehyde  and  tso-valeraldehyde. 

Vanillin. 

o-Xylenoxyacetaldehyde  hydrate. 
Aldol,  action  of  sodium  on,  alone,  and  in 

presence  of  benzoic  chloride  (Freer), 

A.,  i,  136. 
Aldoses,  estimation  of,  by  means  of  iodine 

(Komijn),  a.,  ii,  466. 
a-Aldoximes,  conversion  of,  into  nitriles 

(  MixuNNi  and  Vassalo),  A.,  i,  43. 
Algae,  condition  of  the  iodine  in  (Eschle), 

A.,  ii,  339. 
Alkali,  estimation  of,  in  soap  (Waltke), 
A,,  ii,  195. 

carbonate,  estimation  of,  in  presence 
of  caustic  alkali  (Lunge),  A.,  ii,285. 

carbonate  solutions,  geologic   efficacy 
of  (HiLGARD),  A.,  ii,  58. 


Alkali,  caustic,  estimation  of,  in  presence 

of  alkali  cai'bonate    (Luxge),    A., 

285  ;  (Freyss),  A.,  ii,  594. 

soils.      See   Agricultural    Chemistrj-. 

i    Alkalis,  effects  of,  on  electro  tonic  cur- 

rents  of  nerves  (Waller),  A.,  ii,  220. 

Alkaloid,  CgHjgX,  derived  from  scopoline 

(Schmidt),  A.,  i,  386. 
from  "douradinha,"  the  leaves  oiPali- 

cmcrea  n(/ic?a (Santesson),  A.  ,i,  387. 
Alkaloids,  the  alums  of  (Orloff),  A., 

i,  448. 
action   of  electric  current   on    (Pom- 

merehne),  a.,  i,  641. 
action  of  gallic  acid  on  (de  Coninck), 

A.,  i,  447. 
action  of  tannin  on   (de  Coninck), 

A.,  i,  447. 
detection  of,  microscopically  (Vadam), 

A.,  ii,  293. 
detection  of,  by  their  microcrystalline 

precipitates  (Vadam),  A.,ii,  390. 
new    reagent    for    (Jaworoski),    A., 

ii,  610. 
Alkaloids.     See  also  : — 
Aconine  and  ;//-Aconiue. 
Aconitine  and  i^-Aconitine. 
Anhydroecgonine. 
Anhydrolupinine. 
Arecoline. 
Argine. 
Atrascine. 
Atropine. 

Baptitoxine  {cytisine). 
Berberine. 
Bulbocapnine. 
Buroine. 
Caffeine. 
Carpaine. 
Cephaeline. 
Choline. 
Cicutine. 
Cinchonidine. 
Cocaine. 
Codeine. 
Colchicine. 
Conicine. 

Coniine  and  i<fO-Coniine. 
Corybulbine. 
Corycavine. 
Corydaline. 
Cotarnine. 
Creatine. 
Creatinine. 
Cuskhygrine. 
Cynoctoninc, 
Cystisine  (baptitoxine). 
Dehydrocorydaline. 
Dianhydrolupinine. 
Digitaline. 
Dihydroarecoline. 
Dihydroecgonidine. 
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Alkaloids.    See  :— 
Ecgouiue. 
Emetine. 
Erythropleine. 
Eserine. 
Eucaine. 
Granatanine. 
Homatropine. 
Hydrastine. 
Hydrocotarnine. 
Hydrodicotarnine. 
Hydrotropidine, 
Hyoscine. 
Hyoscyamine. 
»|/-Jaborine. 
Kolanine. 
Lapaconitine. 
Lupanine. 
Lupinidine. 
Lupinine. 
Meroquinenine. 
Methyl-i/z-morphine. 
Morphine  and  »|/-Morphine. 
woNarcotine. 
Nicotine. 
Oxydimorphine. 
Oxysparteine. 
Pilocarpidine. 

Pilocarpine  and  ;//-Pilocarpine. 
PyTO-;//-aeonitine. 
Quinine. 
Scopolamine. 
Scopoligenine. 
Scopoline. 
Septentrionaline. 
Sparteine. 
Strychnine. 
Thalleioquinine. 
Thebaine. 
Thebenine. 
Theobromine. 
Tropanine. 
Veratrine. 

Veratrylpseudaconine. 
AUantoin,   occurrence  of,  in  beet-juice 

(von  Lippmann),  a.,  ii,  118. 
Alloxan,  action  of  methylamine  sulphate 

on  (Fischer),  A.,  i,  268. 
condensation    of,    with    o-phenylene- 

diamine  and  with  1:3:  4-triamino- 

benzene  (Hinsberg),  A.,  i,  120, 121. 
Alloxansemicarbazide,  and  action  of  di- 
lute acids  on  (Bromberg),  A.,  i,  181. 
Allozuric  bases,  variations  in  amount  of, 

in  urine  (Camerer),  A.,  ii,  575. 
Alloys,  microscopic  structure  of  (Charpy), 

A.,  ii,  406. 
Allylamine,  preparation  of  (Del]6pine), 

A.,  i,  394  ;  (Gabriel  and  Eschen- 

bach),  a.,  i,  395. 
action  of  methylic  iodide   on   (Par- 

THEiL  and  VON  Broich),  A.,  i,  263. 


wo- Allylamine  (l-aminopropylene),  pre- 
paration of,  and  the  action  of  acids, 
of  carbon  bisulphide  and  of  sul- 
phurous acid  on  it  (Gabriel  and  von 
Hirsch),  a.,  i,  135. 
polymeride  of  (Gabriel  and  von 
Hirsch),  A.,  i,  136. 
Allylaminothiotriazole     (Freund     and 

ScHWARz),  A.,  i,  125. 
Allylcyanamide,  the  alum  of  (Orloff), 

A.,  i,  448. 
iso-Allylenetricarboxylic  acid  {propiTiene- 
tricarboxylic      acid),      ethylic      salt, 
hydrolysis  of,  and  action  of  bromine 
on  (Goldschmidt  and  Knopfer),  A., 
i,  21. 
Allylic  alcohol,  ether,  chloride,  and  bro- 
mide, heat  evolved  by  the  action 
of    bromine     on    (Luginin    and 
Klabukoff),  a.,  ii,  475. 
action   of    thiocarbamide    on    (An- 

dreasch),  a.,  i,  327. 
bromo- (Lespieau),  A.,  i,  209. 
bromide,     action      of    methylamine, 
dimethylamine    and    triethylamine 
on  (Partheil  and  von  Broich), 
A.,  i,  263. 
^r^bromide,  action  of  trimethylamine 

on  (Hartmann),  A.,  i,  316. 
iodide,     action     of     hexamethylene- 
tetramine      on     (Del^pine),     A., 
i,  394. 
phosphate,  and  the  action  of  barium 
hydroxide  and  of  water  on  it  (Cava- 
lier), A.,  i,  310. 
Allylphosphoric  acid,  from  the  action  of 
heat  on  diallylphosphoric  acid  (Cava- 
lier), A.,  i,  310. 
Allylthiocarbamide,  action  of  citraconic 

acid  on  (Andreasch),  A.,  i,  327. 
AUylthiocarbimide,    action    of    hydro- 
chloric acid  on  (Gabriel  and  Eschen- 
bach),  a.,  i,  395. 
Allyltliioliydantoin-o-propionicacid(  An- 
dreasch), A.,  i,  327. 
l-Allyltriazole-5-thiol     (Freund     and 

Schwarz),  a,,  i,  125. 
Almandine  from  Bavaria  (Weinschenk), 
A.,  ii,  413. 
from   Massachusetts  (Emerson),   A., 
ii,  566. 
Alnoite  from  Sweden    (Sahlbom),    A., 

ii,  568. 
Aloes,  estimation  of  aloin  in  (Schaefer), 

A.,  ii,  531. 
Aloin,  condensation  of,  with  formalde- 
hyde (Merck),  A.,  i,  67. 
estimation  of,   in   aloes   (Schaefer), 
A.,  ii,  531. 
Alphylamine  nitrates,  behaviour  of,  to- 
wards acetic  anhydride  (Bamberger), 
A.,  i,  467. 
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Altaite  from  British  Columbia  (Hoff- 
mann), A.,  i,  503. 
from  Burma  (Louis),  A.  ii,  409. 
Alum,   rate  of   inversion    of    sugar  by 
(Long),  A.,  ii,  547. 
detection  of,  in  flour  and  bread  (van 
DER  Plancken),  a.,  ii,  602. 
Alums,  molecular  condition  in  aqueous 
solution  of  (Jones  and  Mackay), 
A.,  ii,  396. 
crystallisation    of   supersaturated  so- 
lutions of  (Ostwald),  a.  ,  ii,  309. 
Alum-water  from  Virginia  (Smoot),  A., 

ii,  329. 
Aluminium,  spectrum  of  (Hemsalech), 
A.,  ii,  534. 
melting    point    of    (Holman,    Law- 
rence, and  Barr),  A. ,  ii,  6. 
commercial,  composition  of  (Hartley 
and  Ramage),  T.,  547  ;  P.,   1897, 
47  ;  (Moissan),  A. ,  ii,  602. 
action    of    carbonic    anhydride    and 
oxide  on  (Guntz  and  Masson),  A., 
ii,  262. 
action  of  solution  of  mercuric  chloride 
in     alcohol     on      (Hillyer      and 
Crooker),  a.,  i,  235. 
action      of      nitroso-)8-naphthol      on 
(Burgass),  a.,  ii,  163. 
Aluminium  alloys  with  copper,  melting 
point    curve   of   (Le    Chatelier), 
A.,  ii,  204. 
with     copper     and     silver,     freezing 
points  of  (Heycock  and  Neville), 
A.,  ii,  245. 
with  zinc,  freezing  points  of  (Hey- 
cock and  Neville),   T.,  389  ;   P., 
1897,  61. 
Aluminium  amalgam  (Biernacki),  A., 
ii,  99. 
action  of,  on  aqueous  alcohol  and  acetic 
acid  (Konowaloff),  A.,  ii,  374. 
Aluminium  salts,  spectroscopic  analysis 
of  (Hartley  and  Ramage),  T.,  548  ; 
P.,  1897,  47. 
Aluminium   bromide,    reaction  of,  with 
thionyl  chloride  (Besson),  A.,ii,139. 
chloride,    preparation    of    (Escales), 

A.,  ii,  407. 
periodate,  crystallography  of  (Eakle), 

A.,  ii,  21. 
oxide     {alumina),      composition      of 
(Hartley  and  Ramage),  T  ,  547  ; 
P.,  1897,47. 
nitrate,    crystallography  of   (Eakle), 

A.,  ii,  22. 
phosphate,  hydrated  acid,  from  Queens- 
land (Stokes),  A.,  ii,  49. 
separation  of  ferric  phosphate  from 
(Tartjgi),  a.,  ii,  75. 
orthosilicate,  substitution   derivatives 
of  (Clarke),  A.,  ii,  51. 


Aluminium  silicotungstate  (Wyruboff), 

A.,  ii,  178. 
sulphate,  precipitation  of  dextrin  'and 

other    organic    substances   by  (La- 

chaud),  a.,  ii,  445. 
Aluminium  organic  compounds: — 
Aluminium    ethoxide    (Hillyer     and 

Crooker),  A.,  i,  235. 
methoxide,  amyloxide,  propoxide,  and 

?>opropoxide  (Hillyer),  A.,  i,  546. 
Aluminium,  estimation  and  separation 

of— 
analysis  of  commercial  (Handy),  A., 

ii,  191. 
estimation     of,     in     raonazite     sand 

(Glaser),  a.,  ii,  191. 
estimation  of,  in  phosphates   (Glad- 
ding),   A.,  ii,   125;   (Lasne),  A., 

ii,   191,   518  ;   (von   Gruber),  A., 

ii,  233  ;  (Lindet),  A.,  ii,  602. 
estimation  of  sodium   in   commercial 

(Handy),  A.,  ii,  192. 
separation  of  cobalt  from  (PineruA), 

A.,  ii,  387. 
separation   of  copper    and   iron  from 

(Handy),  A.,  ii,  191. 
separation   of  iron  from  (Gooch  and 

Havens),  A.,  ii,  232. 
separation  of  iron,   chromium,   man- 
ganese, zinc,  nickel  and  cobalt  from 

(Cushman),  a.,  ii,  518. 
Aluminium  minerals,   genesis  of  (Lie- 

brich),  a.,  ii,  560. 
and  ores,  composition  of    (Hartley 

and  Ramage),  T.,  538  ;   P.,  1897, 

12. 
Amalic  acid,  formation  of,  from  caffeine 

(Pommerehne),  a.,  i,  641. 
Amarone,   See  Tetraphenylazine, 
Amides,  cryoscopic  determination  of  the 

constitution   of   (Lachmann),    A., 

i,  326. 
growth  of  bacteria  in  (Bokorny),  A., 

ii,  380. 
acid,  action  of  alkali  hypochlorites  and 

hypobroniites  on  (Hoogewerff  and 

VAN  Dorp),  A.,  i,  23. 
acidyl  (Hantzsch),  A.,  i,  399,  400. 
of  alkali    metals,    melting   points  of 

(Titherley),  T.,  470. 
Amides.     See  also  : — 
Acetamide 

^-Acetamidophenoxyacetanilide. 
w-Acetamidophenylcarbamide. 
m-Acetamidophenyloxamic  acid. 
Acetanilide. 
4-Acetanisoilamide. 
Acetanthranilic  acid. 
Acetobenzamide. 
Acetobutyl-o-toluidide. 
Acetobu  ty  ranilide . 
Acetodimethylamide. 
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Amides.     See  : — 

Acetodiphenyl-o-amidobenzylcarb- 

aniide. 
o-Acetonaphthylcarbamide. 
Acetopalmitanilide. 
Acetophenetidide  (phenacetin). 
Acetophenetoilamide. 
Acetophenyl-o-aminobenzyl-p-tolyl- 

carbamide. 
Aceto-??i-phenylenediamine. 
Acetopropionanilide. 
Acetotartranilide. 
Acetotriaminobenzene. 
Acetovaleranilide. 
Acetoveratrolesulphonamide. 
7-Acetylbutyrainide. 
7- Acety  Ibuty  ric-^-  tol  uidide. 
Acetylmalonyldiethylcarbamide. 
7-Acetyl-8-phenylbutyramide,  anilide 

and  methylamide. 
Acid,  Cf^Hi^O^,  amide  of. 
Allylcyanamide. 
Allylthiocarbamide. 
Anthracenecarboxylamide. 
Anthranilic  acid  thiocarbamide. 
Anthraquinone-l-carboxylamide, 
Antipyrylcarbaraide. 
Arachidaraide. 
Asparagine. 
Benzamide. 
Benzanilide. 
Benzenesulphonamide. 
Benzenesulphonanilide. 
Benzenesulpho-p-toluidide. 
Benzenesulpho-m-xylidide. 
Benzobromamide. 
Benzodiphenyl-o-amidobenzylcarb- 

amide. 
Benzo-a-naphthylcarbamide. 
Benzo-phenyl-o-amidobenzyl-jo-tolyl- 

carbamide. 
Benzophenylcarbamide. 
^-Benzoph-osphonamide. 
p-  Benzophosphonanilide. 
Benzotoluidide. 
Benzylcarbamide. 
j9-i?o-Butylphenoxyacetamide. 
jo-wo-Butylphenoxyacetanilide. 
^-Mo-Butylphenoxyacetotoluidide. 
i90-  Buty  rylanisylbutyramide. 
Campholenamide. 
Camphoramic  acid. 
Camphormethylamic  acid. 
Carbamide. 
Carbanilide. 

Carbomethoxypropionobromamide. 
Carbonyldiurethane. 
Cerotamide. 
Cinnamamide. 

<|/-Cumylphosphonic  acid  dianilide. 
Cyanamide. 
D  eoxy  ben  zoi  ncarboxylamide. 


Amides.     See : — 
Diacetanilide. 
Diacetophenetoilamide. 
Dianisylcarbamide. 
.'??/?yi-Diantipyrylthiocarbamide. 
Dibenzamide. 
Dibenzanilide. 
Dibenzylacetamide. 
Dibenzylcyanacetamide. 
Dibenzyloxamide. 
Di-t|/-cumylcarbamide, 
Dicyandiamide. 
Di-epibydrinamide. 
j9-Diethylaminobenzamide. 
Diethylcarbamide. 
Diethylcyanacetamide. 
si/m-Diethylmalonamide. 
Diethylphosphine-oxide-^-benzanilide. 
Diformanilide. 

o-Dihydroxydiphenyloxamide. 
Dimethylcyanacetamide. 
si/?>i-Dimethylmalonamide. 
Dimetbylphosphine-oxide-/>-benz- 

anilide. 
Dimethylphthalanilide. 
Dimethylthiocarbamide. 
Dimethylthiophensulphonamides. 
Dinapbthylcarbamides. 
Dinaphthyloxamide. 
Diphenylaminobenzylcarbamide. 
Diphenylcarbamide. 
Diphenylmalonamide. 
Diphenylphtbalamide. 
Diphenylthiocarbamide. 
Dipropylacetaraide. 
Dipropylcy  an  acetaraide. 
Ditolylcarbamide. 
Dixylylcarbamide. 
Durenecarboxylamide. 
Ethenyldi-??i-horaoanthranilic  acid, 

amide  of. 
Ethoxyphenylsuccinamic  acid. 
3-Ethoxy-l-phenyltriazole-5-carboxyl- 

amide. 
o-Ethylbenzamide. 
o-Ethyl  benzoureide. 
Ethylidenesuccinamide. 
o-Ethylthiobenzaraide. 
Formacetanilide. 
Formamide. 
Foi-mauilide. 
Formoacetanilide. 
Formobenzanilide. 
Formobenzenesulphonanilide. 
Formobenz-o-  and  j3-toluidide. 
Formobutyranilide, 
Formo-o-nitranilide. 
Formopropionanilide. 
Formostearanilide. 
Forniylurethane. 
Geranamide. 
Hemipinamic  acid. 
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Amides.    See : — 

Hemipinobenzylamic  acid. 

Hexahydro-^50-phenylacetamide. 

cycZo-Hexanecarboxylamide. 

ci/cZo- Hexylenecarbamide  (hexahydro- 

o-phenylenecarbamide). 
Hydrazothiodicarbonamide. 
a-Hydrindonyl-iS-carbamide. 
Hydroxydihydrocampholenamide. 
Hydroxyc2/c*^oheptanecarboxylamide. 
Hydroxypropylallylthiocarbamide. 
Hydroxy-z50-propylcavbamide. 
3-Hydroxyqmnoline-4-sulphonainide. 
)8-Lactylcarbamide. 
Maleamide. 
Malonamide. 

Malonyldiethylcarbamide. 
Melissamide. 
Mesitylacetamide. 
Mesitylformamide. 
o-Methoxytoluenesulplionamide. 
Methoxyxylenesiilphonamide. 
Methylacetanilide. 
Methylcarbamide. 
Methylenecarbamide. 
Methylenediphenylacetamide. 
2'-Methylphenoraorpholine  carbamide, 

phenylcarbaniide,  and  thiocarbamide 

and  phenylthiocarbamide. 
Methylpimelic  acid  anilide. 
Naphthalenesulphonamides. 
Naphthylcarbamides. 
Naphthylenedioxamide. 
Naphthylenoxamide. 
Naphthyloxamide. 
Nitramide. 
Oxamide. 
Oxanilide. 
Palraitamide. 

Palmitic  acid,  chloramide  of. 
Palmito-^-tolueneamide. 
Pentadecylcarbamide. 
Pentaph  eny  Ibignanide. 
Phenoxyacetanilide. 
iso- Phenylacetamide. 
Phenylacetodimethylamide. 
Phenylacetomethylamide. 
Phenylacetophenylacetamide. 
Phenylallophanic  acid. 
Phenylaminobenzyl-^-tolylcarbamide. 
Phenylcarbamic  acid. 
Phenylcarbamide. 
Pheny  Idiamy  1  carbamide. 
Phenyldibutylcarbamide. 
Phenyldiethylcarbamide. 
Phenyldimethylcarbamide. 
Phenyldipropylcarbamide. 
m-Phenylenecarbamide. 
Phenylenedioxamic  acid. 
Phenylenedioxamide. 
o-Phenyleneoxamide. 
Phenylhydrazothiodicarbonamide. 


Amides.     See : — 
Ph  eny  11  ac  taraide. 
Phenylmalonamide. 
Phenylmalonic  acid,  monamide  and 

dianilide. 
Phenylmethylcarbamide. 
Phenyl-o-nitrobenzylhydroxycarb- 

amide. 
Phenyloxamide. 
Pheny Iphosphinic  acid,  diamide  and 

dianilide  of. 
Phenyl  phthalamide. 
Phenylpropiolamide. 
Phenylpropionodimethylamide. 
Phenylpropionomethylamide. 
Phenyl  propyl  ketone  anilide. 
Phenyl  propyl  ketone  toliiidides. 
Phenyl-)3-propylpiperidinethiocarb- 

amide. 
l-Phenylpyrazole-4  : 5-dicarboxyl- 

amide. 
Phenylsuccinamide. 
Phenylsulphonamic  acid. 
Phenylthioureidobenzyldiphenylcarb- 

amide. 
Phenylthioiireidobenzylphenyl-y-tolyl- 

carbamide. 
Phenyl  toly  Icarbami  d  e. 
o-Phenylureidobenzyldiphenylcarfe- 

amide. 
Phenylureidobenzylphenyl-p-tolyl- 

carbamide. 
Phthalo-i8-bromodiethylamide. 
Phthaloethylvinylamide. 
Phthalophenylamic  acid. 
Phthalophenyldiamide. 
Phthalamide. 
Phthalanilide. 
Phthalo-i|/-cumidide. 
Piperonylamide. 

4-Propoxy-??i-xylene-6-sulphonamide. 
Stearanilide. 
Stearo-^-tolueneamide. 
Stearo-w-xyleneamide. 
Succinamide. 
Succinanilide. 
Succinobenzylamic  acid, 
Succinodibromodiamide. 
Succinophenylamic  acid. 
o-Sulphobenzanilide. 
Tartar-)8-naphthylamide. 
Tetracetamidobenzene. 
Tetracetethylenediphenylene-^- 

tetramide. 
Tetraphenylcarbamide. 
Thiocarbamide. 
w-Tolnenesulphonamide. 
m-Toluenesulphonanilide. 
m-Toluenesulphontoluidide. 
Tolyleneoxamide. 
o-Tolylphosphinous  anilide. 
y-Tolylphosphonamide. 
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Amides.     See  :  — 
;:)-ToIylphospliondiamide, 
^-Tolylphospliondianilide. 
jt>-Tolylpliosphontoluidides. 
jp-Tolylsulphamic  acid. 
Triacetamidobenzene. 
Triacetamidophenol. 
Trianilid  o  -  »//-cumylphosphoniuin 

hydroxide. 
Tribenzamidotriethylamine. 
Uramidophenyloxamic  acid. 
Veratrolsulphonamide. 
Veratrolsulphonanilide. 
Amidines,  mixed,  tautomerism  of  (von 

Pechmann),  a.,  i,  515. 
Amine,     CyHjg'NHa,     from     Caucasian 
naphtha     (Markownikoff),     A., 
i,    329. 
C9H13NO3   or   C9H12NO3,    formed  by 
reducing  o-nitrophenoxyacetone 

(StoermePw  and    Brockerof),    A., 
i,  473. 
CigHoeNgOaCls,    obtained    by  the 
action  of  amylamine  on  the  oxide  of 
dichlorodimethoxyqninoldibenzoate 
(Jackson      and      Torrey),      A., 
i,  272. 
from    hydroalantolactonitrile   (Bredt 

and  Kallen),  A.,  i,  155. 
occurrence      of     an,     in     sugar-cane 
(Beeson),  a.,  ii,  584. 
Amines,  growth  of  bacteria  in  (Bokorny), 
A.,  ii,  380. 
separation  of  a  mixture  of  primary, 
secondary,  and  tertiary  (Gassmann), 
A.,  ii,  81. 
Amines,   aromatic,    action    of   sulphur 
bromide  on  (Edinger),   A.,  i,  103, 
204. 
condensation  of,  with  hydrols  (Prud- 
'homme),  a.,  i,  353. 
Amines,  fatty,  preparation  of  (Trillat), 

A.,  i,  211. 
Amines.     See  also  : — 

AUylamine  and  iso-Allylamine. 

Amygdalylmethyltriacetonealkamine, 

Amylaminohydroxyquinone. 

iso-Amylideneamine. 

Aniline. 

Anilinotoluenes. 

Auisidine. 

Anthranilic  acid. 

Asparagine. 

Bcnzaldehydedicarboxylic-acid-a- 

naphthylamine. 
Benzylallylamine. 
Benzylamine. 
Benzylisoaraylamine. 
Benzylaniline. 

Benzyl-azo-a-benzylnaphthylamine. 
Benzylethylamine. 
j8-Benzylhydroxylamine. 


Amines.     See  : — 

Benzylidenephenylhydroxylamine. 

Benzylidenetolylhydroxylamine. 

Benzylidene-;j-xylylhydroxylamine. 

Benzylmethylamine. 

Benzylpropylamine. 

Bis-benzylallylamine. 

Bis-benzyl-iso-amylamine. 

Bis-benzylaniline. 

Bis-benzylethylamine. 

Bis-benzylhydroxylamine. 

Bis-benzylmethylamine. 

Bis-benzylpropylamine. 

Butylamine  and  fe?-^Butylamine. 

m-Butyl-o-toluidine. 

Campheuylnitramin  e 

Camphylamine. 

Carvylamine. 

Chrysanisic  acid. 

Cumenylamidine. 

Dianisidine. 

Dibenzylamine. 

i8-Dibenzylethylamine. 

Diwobutylamine. 

Diethylamine. 

Diethylethylenediamine. 

Diethylidenedianiline. 

Dimethylallylamine. 

Dimethylamine. 

Dimethylaniline. 

Dimethylhydroxyethylaraine. 

Dimethylnitramine. 

Diphe  n  anthry  lamine. 

Diphenoxydiethylamine. 

Diphenylamine. 

Diphenylcyanoviny  lamine. 

Diphenylcyanovinylmethylamine. 

Diphenyldisulphonediethylamine. 

Diphenylmethylamine. 

Diphenyltetraminobenzene. 

w-Di-m-tolylpiperazine. 

Ethenyldianthranilic  acid. 

Ethylamine. 

Ethylbutyltoluidine. 

Ethyldiethylidenediamine. 

Ethyleneaniline. 

Ethylenediamine. 

Ethylenedibenzylidenediphenylene- 

j9-tetramine. 
Ethylenedibenzylidenedi-o-tolylene- 

jj-tetramine. 
Ethylenediphenylene-j3-tetramine. 
Ethylenedisalicylidenediphenylene- 

j9-tetramine. 
Ethylenetoluidines, 
Ethyleneditolylenetetramines. 
/8-Ethylhydroxy  lamine. 
Ethyl  idenedianiline. 
Ethyl-;3-toluidine. 
Hexahydro-o-phenylenediamine 

{cyclohexa7i€,  o-diamino-). 
Hexamethylenetetramine. 
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Amines.     See  : — 

Hydroxyethylamine         {aminoethylic 

alcohol). 
Hydroxyhydromenthonylamine. 
Menthonylamine. 
Menthylamiue. 
Methylallylamine. 
Methylallylnitramine. 
Methylamine. 
Methy  Ibutylamine . 
Methyldiallylamiue. 
Methy  Ihydroxyethylamine. 
jS-Methylhydroxylamiue. 
Methylnitramine. 

Methylplienomorpholine  nitrosamine. 
Methyl -^-toluidine. 
^S-Naphtholazobenzylaniline. 
)8-Naplitholazobenzylpheiiylnitros- 

amine, 
a-  and  )8-Naphthylamines. 
)8-Naphthylazobenzyl-o-tolylnitros- 

amine. 
Naphthylhydroxylainine. 
/8-Naphthylmethylamine. 
Pentadecy  1  amine . 
Phenacylaniline. 

Phenacylnaphthylamines,  o  and  )8. 
Phenacyl-j3-phenetidine. 
Phenacyl-as-?n-xylidine. 
Phenethylamine. 
Phenetidine. 

Phenoxyethylamine  hydrochloride. 
Phenylcyanovinylauiline. 
Phenylcyanovinylmethylamine. 
^-  Pheny  lenediamine. 
Phenylethylamine. 
Phenylhydrazino-acetodimethyl-jj- 

phenylenediamine. 
Phenylhydroxylamine. 
Phenylmethylnitramine. 
Phthalylhydroxylamine. 
Piperidine. 

Propylamine  and  w.'0-propylamine. 
Propylhydroxylamine    and    fi-iso- 

propylhydroxylamine. 
Tetramethylethylenediamine. 
Toluidines. 

^-Tolylazo-a-naphthylamine. 
j9-Tolylhydroxylamine. 
^-Tolyl  methylnitramine. 
p-  Toly  1  ni  tramine. 
Triethylamine. 
Triformalethylamine. 
Triformalmethylamine. 
Triformalpropylamine, 
Trihydrox  y  tertiary  butylamine. 
Trimethylamine, 
Trimethyltrimethylenetriamine. 
Triphthalyltri-iminotriethylamine. 
Xylenoxyethylamine. 
1:3: 4-Xylenoxyethylaniline. 
m-Xylidine. 


Amines.     See  : — 

wt-Xylylhydroxylamine. 
i'r/w-Aminobenzeneindone.     See  Safran- 

inone. 
Amino-compounds,   formation  of  (Lob), 

A.,  i,  331. 
Amino -derivatives.     See  under  : — 

Acetamide. 

Acetic  acid, 

o-Acetoacetylpyridiue. 

Acetoacetylquinoline. 

Acetophenone. 

Acetophenoneoxime. 

Acetopheuonepinacone. 

Anisic  acid. 

Anthragallol. 

Anthraquinone. 

Anthrarufin. 

Antipyrine. 

Arachidic  acid. 

Azimidobenzene. 

Azobenzene. 

Benzaldehyde. 

Benzene. 

Benzeneazimide. 

Benzenesulphonic  acid. 

Benzenesulpho-?;i-xylidide. 

Benzenylphenyleneamidine. 

Benzhydrol. 

Benzoic  acid. 

Benzyltsoamyl  amine. 

Benzylaniline. 

Benzyl-o-anisidine. 

Benzylic  alcohol. 

Benzylic  bisulphide. 

Benzylic  mercaptan. 

Benzylic  methylic  sulphide. 

Benzylidene-m-hydroxylaminobenzoic 
acid. 

Beuzyl-j:?-phenylenediamine. 

Benzyltetrahydroquinazoline. 

Benzylthiotetrahydroquinazoline. 

Bis-benzylhydroxylamine. 

Butyltoluidine. 

Campholic  acid. 

Camphor. 

Carbazole. 

Carbomethoxypropionobromamide. 

Cerotic  acid. 

Cinnamamide. 

o-Cresol. 

Diazobenzene. 

Diazophenylosotriazol  e. 

Dibenzylamine. 

Dibenzylidenephenylosotriazole. 

j3-Diethylaminobenzoic  chloride. 

Dihydrocampholenolactones. 

Dihydroxyanthraquinone. 

4  : 6-Dihydroxy-2-metliylpyridine. 

Dihydroxynaphthalene. 

Dimethoxydiphenylamine. 

wi-Dimethylaminopheuol. 
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Amino-derivatives.     See  uuder  : — 
Dimetliylanilineazophenylosotiiazole. 
3 : 7-Dimethylpurine. 
Dimethylquinoline. 
Dimethylquinoxaline. 
Dioxy  purine. 
Dipheuio  acid. 
Diphenyl. 

ao-Diphenylbenzylic  sulphide. 
Diphenyldisulphonediethylamine. 
Diphenylethylenedisulphone. 
Diphenylic  sulphide. 
1 : 5-Dipheuyloxytriazole. 
2  : 6-Diphenylpyridine. 
2' :  S'-Diphenylquinoxaline. 
Dracoablan. 
Ethoxynaphthalene. 
o-Ethylbenzoic  acid. 
Ethylenedicarboxylic  acid. 
Ethylic  alcohol. 
Ethylidenesuccinamide. 
Glycerol. 
Guanazylbenzene. 
Guanidine. 
Hemipinic  acid. 
cyclo-H.exa.ne. 
Hexanesulphonic  acid. 
Hydrindene. 
a-Hydrindone. 
2-Hydroxyacetopheuone. 
Hydroxybenzoic  acid. 
2-HydroxybeDzophenone, 
Hydroxynaphthalenesulphonic  acid. 
Hydroxyphenylbenzyltetrahydro- 

quinazoline. 
Hydroxyphenylosotriazole. 
2-Hydroxyphenyl-^-tolylketone. 
3'-Hydroxyquinoline-2'-carboxylic 

acid. 
Hydroxyxylene, 
Laiironic  acid. 
Melissic  acid. 

Methenedioxyaminobeuzene. 
Methoxydiphenylamines. 
Methoxynaphthalene. 
Methyleueacetoacetic  acid. 
Methyleneacetylacetone. 
Methylheptane. 
Methyl  hexyl  ketone. 
Methylphenomorpholine. 
Methylphthalide. 
7-Methylpurine. 
Naphthalenesulphonic  acid. 
Naphthaquinols. 
)8-Naphthol. 
Naphthylazohydroxyphenylosotri- 

azole. 
Orcinol. 

Orcinol  methyl  ether. 
Ox  aly  Igly  cocine. 
PentamethylethylcycZopentane. 
Phenetoil. 


Amino-derivatives.     See  under  :— 
Phenol. 

Phenoxyacetanilide. 
Phenoxyacetic  acid. 
Phenylbenzyltetrahydroquiuazoline. 
Phenyl-o-benzyl-;>-tolylcarbamide. 
Phenylcarbaniide. 
Phenyl-9?i-diazine. 
Phenyldihydroquinazoline. 
Phenyldithienyl-?n-ethane. 
Phenylene-ethenylamidine. 
Ph  enyleneiminodinitrotoluene. 
Phenyl  ethyl  ketone. 
Phenylguanidine. 
Phenylic  bromethylic  thioether. 
Phenylic  ether. 
Phenylic  ethylenic  thioether. 
Phenylic  sulphide. 
Phenyloso  t  riazole . 
Phenylosotriazolesulphonic  acid. 
Phenyloxamic  acid. 
Phenylphosphinic  acid. 
Phenylsulphone-ethylic  alcohol. 
Phenyltetrahydroquinazoline. 
Phenyl-jj-tolylcarbinol. 
Propylene. 
oai-Propyleneglycol. 
Pyridine. 

Quinonebenzoic  acid. 
Quinone-&t5-cinnamic  acid. 
Quinoneimide. 
Succinic  acid. 
Tetramethyldiaminotriphenyl- 

methane. 
Tertraphenylazine. 
Tetraphenylethane. 
Tetrazole. 
Thiotriazole. 
^-Tolylguanidine. 
0-  and  j3-Tolylphosphonic  acids. 
Trimethy  IcycZohexane . 
Trimethylpiperidine. 
Veratric  acid. 
Veratrole. 
m-  and  ^-Xylenes. 
Ammonia,  production  of,  from  vegetable 

substances  (Bridal),  A.,  ii,  584. 
decomposition  of,  by  electrical  oscil 

lations  (de  Hemptinne),  A.,  ii,  303 
electrolysis  of  solutions  of,  iu  presence 

of   salts   (L0SANIT.SCH  and   Jovit 

schitsch),  a.,  ii,  25. 
deviation  of,  from  Boyle's  law  (Leduc) 

A.,  ii,  134. 
freeing  from  arsenic    (Habermann) 

A.,  ii,  384. 
estimation     of,     in     animal     tissues 

(Nenoki  and  Zaleski),  A.,  ii,  343 
estimation  of,  in  manures  (Bottcheb). 

A.,ii,  157. 
estimation  of,  in  toxicology  (Vitali) 

A.,ii,  281. 
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Ammonia,  separation  of  tiimethylamine 

from  (Fleck),  A.,  ii,  168. 
Ammonium  salts,  expansion  during  the 
dissolution  of  (Schiff  and    Mon- 
sACCHi),  A.,  ii,  90. 
isomorphous    relations    of     (Krick- 

meyer),  a.,  ii,  18. 
nutritive  value   for  fungi  of  various 

(Nakamura),  a.,  ii,  276. 
See  also  Agricultural  Chemistry. 
Ammonium     thioarsenate     (Weinland 
and  Kumpf),  A.,  ii,  258. 
pyrothioarsenothiomolybdate    (Wein- 
land and  Sommer),  A.,  ii,  556. 
bromide,  electrolytic   conductivity  of 
methylic    alcoholic    solutions      of 
(Zelinsky  and  Krapiwin),  A.,  ii,  5. 
chloride,    freezing  point  and  concen- 
tration of  the  saturated  aqueous 
solution     of   (de    Coppet),    A., 
ii,  305. 
and    potassium  chloride,    bromides 
and  sulphates,  solubility  of  iso- 
morphous   mixtures  of    (Fock), 
A.,  ii,  480. 
potassium     and    sodium     chromates 

(Zehenter),  a.,  ii,  322. 
difluoroxyiodate      (Weinland      and 

Lauenstein),  a.,  ii,  312. 
iodate,    crystallography  of    (Eakle), 

A.,ii,  22. 
periodate,  crystallography  of  (Eakle), 

A.,  ii,  21. 
iodide,' refractive  power  of,  when  dis- 
solved in  ethylic  alcohol  (Glad- 
stone and  Hibbert),    T.,   827  ; 
P.,  1897,  142. 
electrolytic    conductivity    of    me- 
thylic    alcoholic     solutions      of 
(Zelinsky  and  Krapiwin),  A., 
ii,  5. 
electrolytic     dissociation      of,      in 
acetone  solution  (Carrara),  A., 
ii,  472. 
tri-iodide,  preparation  of  (Wheeler, 

Barnes  and  Pratt),  A.,  i,  559. 
manganimolybdate     (Pilchard),    A., 

ii,  498. 
salpliomolybdates,  and  octomolybdate 

(Rosenheim),  A.,  ii,  497. 
nitrate,   freezing  point    and    concen- 
tration of  the  saturated  aqueous 
solution    of    (de    Coppet),    A., 
ii,  305. 
action    of,     on     the     gi'owth     of 
Aspergilltcs  niger  (Tanret),  A., 
ii,  338. 
action    of    Aspcrgilbcs    nigcr    on 
(Wehmer),  A.,ii,  423. 
nitrite,    from    nitrogen    and    water 
(Losanitsch  and  Jovitschitsch), 
A.,  i,  179. 


Ammonium  hyponitrite  (Hantzsch  and 

Kaufmann),  a.,  ii,  26. 

hydrogen  phosphate,  refractive  powers 

of  solid  and  dissolved  (Gladstone 

and  Hibbert),  T.,  824. 

tetrametaphosphimate    (Stokes),    A. , 

ii,  95. 
trimetaphospMmate     (Stokes),     A., 

ii,  28. 
silicotungstates      (Wyruboff),      A., 

ii,  174. 
sulphate,  freezing  point  and  concentra- 
tion of  the  saturated  aqueous  solu- 
tion of  (de  Coppet),  A.,  ii,  305. 
sulphide,  freeing  from  arsenic  (  Haber- 

mann),  a.,  ii,  384. 
hydrosulpliide,    dissociation     pressure 
and  heat  of  dissociation  of  (Walker 
andLuMSDEN),  T.,  432  ;  P.,   1897, 
48. 
zirconodecatuugstate      (  Hallopeau), 
A.,  ii,  498. 
Ammonium  salts,  organic  :— 

cyanate,    heat  of  formation  of  carb- 
amide    from      (Berthelot),     A., 
ii,  8. 
cyanide,  from  the  action  of  ammonia 

on  charcoal  (Lance),  A.,  i,  390. 
ferricyanide  (Tartjgi),  A.,  i,  2. 
succinate,    the   value   of,    as  a  plant 

nutrient  (Nakamura),  A.,  ii,  276. 
tartrate,  action  of  Aspergillus  niger  on 
(Wehmer),  A.,  ii,  423. 
Ainorphophallus  Konjak,  occurrence  of 

mannan  in  (Tsukamoto),  A.,  ii,  275. 
Amurphophallus  Rivicri,    principles   of 
(Chauliaguet,  Hubert  and  Heim) 
A.,  i,  578. 
Amphiboles,  constitution  of  (Clarke), 
A.,  ii,  52. 
See  also  Hornblende,  &c. 
Amygdalylmethyltriacetonealkamine 

(Merling),  a.,  i,  499. 
m-Amylacetone,  oxime  of,  and  reduction 

of  (Behr-Bregowski),  A.,  i,  459. 
Amylacetylene.     See  Heptinene. 
Amylaldehyde.     See  Valeraldehyde. 
wo-Amylamino-acetone    and  its  picrate 
and  hydrochloride  ;  action  of  potas- 
sium thiocyanate  on  the  latter  (Behr- 
Bregowski),  A.,  i,  459. 
Amylaminohydroxyquinone,       ^ichlor- 

(Jackson  and  Torrey),  A.,  i,  272. 
Amylene,  from  action  of  heat  on  hexane 
(Haber     and     Samoylowicz),     A., 
i,  308. 
)3-2so-Amylene  (trimethylethyleTie)  action 
of  heat  on  (Haber),  A.,  i,  306. 
action    of    hydrochloric  acid   and  of 
tertiary   amylic   chloride  and  zinc 
chloride     on     (Kondakoff),     A., 
i,  210. 
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m-Amylic  alcohol,  dielectric  constant  of, 
at  low  temperatures   (Abegg),    A., 
ii,  240. 
electrolytic  conductivity  of  solutions 
of  salts  in  (Cattaneo),  A.,  ii,  537. 
action  of  chromic  acid  on    (Reych- 
lek),  a.,  i,  549. 
i-Amylic  alcohol  {isobutylcarbinol),  dis- 
covery of  (Pasteur  Lect.),  T.,  705. 
Amylic    alcohol   (scc-butylcarbinol,    nic- 
thylethylcarbincarbinol)T&ceniissition 
of  (Frankland  and  Price),  T.,  255. 
iodide  of,  action  of  alcoholic  potash  on 
(Kondakoff),  A.,  i,  211. 
tert-Amylic   alcohol    {dimcthylethylcarb- 
inol)  (Ipatieff  and  von  Wittorf), 
A.,  i,  233. 
action  of  sulphuric  or  oxalic  acid  on 
(Kondakoff),  A.,  i,  210. 
sec- Amylic  chloride,  rotatory  power  and 
dispersion  of  (Guye  and  Melikian), 
A.,ii,  198. 
^er^Amylic  iodide,  action   of  alcoholic 

potash  on  (Kondakoff),  A.,  i,  210. 
wo-Amylideneamine,    refractive    power 
and  dispersion  of  (Bruhl),  A.,  ii,  297. 
Amylphenylhydrazones  of  sugars  (van 
Eckenstein    and   de    Bruyn),   A., 
i,  41. 
Aimcydus  pyrethrum  Dec,  active  prin- 
ciple of  the  root  of  (Schneegans),  A. , 
i,  485. 
Anaemia,  excretion  of  chlorides  during 

(Moraczewski),  a.,  ii,  64. 
Analcite,   constitution   of    (Lepierre), 

A.,  ii,  507. 
Analcite-diabase  from  California  (Fair- 
banks), A.,  ii,  55. 
Analysis,  organic-,  combustion  boat  with 
partitions      for     (Murmann),    A., 
ii,  464. 
by    means    of    the    Berthelot    bomb 
(Hempel),  a.,  ii,  189  ;  (Zuntz  and 
Frentzel,  a.,  ii,  231  ;  (Kroeker), 
A.,  ii,  284. 
estimation    of   carbon    and   nitrogen 
by  a   wet  method   (Fritsch),  A., 
ii,  124. 
estimation  of  nitrogen  in  (L:6onard), 

A.,  ii,  343. 
simultaneous  estimation    of    carbon, 
hydrogen,  sulphur,  and  halogens  in 
(Dennsxedt),  a.,  ii,  432. 
detection  of  halogens  in  (Kastle  and 

Beatty),  a.,  ii,  430. 
separation  of  chlorine,  bromine,  and 
iodine  in  (Jannasch  and  Kolitz), 
A.,ii,  594. 
Andalusite,   constitution  of  (Clarke), 

A.,  ii,  51. 
Anderson's    reaction     (Werner     and 
Fassbender),  a.,  i,  631. 


Andesites,    augite-,    from   Asia   Minor 

(Washington),  A.,  ii,  216. 
Andradite  from  Ontario  (Harrington), 

A.,  ii,  415. 
Andropogon     Schoenanthus,     oil     from 

{palmarosa   oil)   (Gildemeister   and 

Stephan),  a.,  i,  81;   (Barrier  and 

Bouveault),  a.,  i,  359. 
Anethoil,  preparation  of  (Moureu  and 
Chauvet),  a.,  i,  403. 

from  bitter  fennel  oil  (Tardy),  A., 
i,  578. 

refractive  powers  of  mixtures  of  carbon 
bisulphide  with  (Zecchini),  A., 
ii,  470. 

polymerisation  of  (Grimaux)  A. ,  i,  403. 

action  of  hydrogen  chloride  on 
(Grimaux),  A.,  i,  403. 

oJtchloride  (Darzens),  A.,  i,  558. 
Anethoil,  chlor-,  and  its  dihroTaide  and 

c^tchloride  (Darzens),  A.,  i,  558. 
Angelica,  essential  oil    of,    compounds 

from  (GiORDANi),  A.,  i,  80. 
Anhydracetonebenzil  and  the  action  of 

acetic  anhydride  on  it  (Japp  and  Lan- 
der), T.,  130;  P.,  1896,  107. 
Anhydracetonebenzilcarboxylic        acid 

(Japp  and  Lander),  T.,  140 ;  P.,  1896, 

107. 
Anhydracetophenonebenzil.       See     Di- 

beuzoylcinnamene. 
Anhydrides,  new  method  of  preparing 

(Oddo  and  Manuelli),  A.,  i,  180. 
Anhydrides.     See  also  : — 

Acetylcinchloleuponic  anhydride. 

Acetylleuponic  anhydride. 

Benzenylamidoximebutyric  anhydr- 
ide. 

Camphandioic  anhydride. 

Campholic  anhydride. 

Camphoric  anhydride. 

Camphotricarboxylic  anhydride. 

Caronic  anhydride. 

j8-Coccinic  anhydride. 

Dicamphandioic  anhydride. 

Diethoxyphthalic  anhydride. 

3  :  5-Dimethoxyphthalic  anhydride. 

a)8-Dimethylglutaric  anhydride. 

Diphenylmaleic  anhydride. 

Ethenyldianthranilic  anhydride. 

Ethenyldi-7?i-homoanthranilic  anhy- 
dride. 

Hydroxycerotic  anhydride. 

a- Hydroxy santonic  anhydride. 

Levulinic  anhydride. 

Maleic  acid-aldoxime  anhydride. 

Maleic  anhydride. 

Malic  anhydride. 

Melilotic  anhydride. 

5-Methoxyphthalic  anhydride. 

Mucochloroxime  anhydride. 

Naphthylmethylenephthalide. 
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Anhydrides.     See : — 
Phthalic  anhydride. 
iso-  Propylsuccinic  anhydride. 
Sedanolide. 
Stearic  anhydride, 
Sulphocamphoric  anhydride. 
wo-Trimethylghitaconic  anhydride. 
Trimethylglutaric  anhydride. 
Anhydrite  from  Ontario    (Nicol),    A., 

ii,  147. 
Anhydroalloxansemicarhazide     (Brom- 

berg),  a.,  i,  181. 
Anhydrobaptigenetin,diacetyl  derivative 

of  (GoRTRR),  A.,  i,  628. 
o-Anhydrobenzillevulinic  acid,  its  ba- 
rium salt,  and  the  action  of  hydroxyl- 
amine   on   (Japp  and    Murray),    T., 
146  ;  P.,  1896,  146. 
a-  and  iS-Anhydrobenzillevulinic  acids, 
action  of  permanganate  on  (Japp  and 
Murray),  T.,  148. 
jS-Anhydrobenzillevnlolactone  (Japp  and 

Murray),  T.,  148  ;  P.,  1896,  146. 
z-Anhydrocamphoronic    acid     (Perkin 
and  Thorpe),   T.,    1191  ;    P.,   1896, 
73. 
Anhydrocapraric     acid     (Hesse),     A., 

i,  631. 
Anhydrodimethylalloxansemicarbazide, 
and  the  action   of  aqueoiis  alkalis  on 
(Bromberg),  a.,  i,  181. 
Anhydroecgonine,  reduction  of  (Wills- 
tatter),  A.,  i,  384. 
Anhydrolupinine  (Berend),  A.,  i,  645. 
Anhydro-oxalaconitic     acid,     triethylic 
salt   (KuHEMANN  and   Hem  my),    T., 
336  ;  P.,  1897,  64. 
Anhydro-jS-oximido-o-nitrobenzoyloxalic 
acid     and       its     diphenylhydrazone 
(Retssert),  a.,  i,  418. 
Aniline   {phenylaonine),  specific  heat  of 
(ScHLAMP),  A.,  ii,  6. 
heat   of    combustion    of    (Stohmann 

and  Haussmann),  A.,  ii,  360. 
heat  of  evaporation  of  (Marshall), 

A.,  ii,  244. 
freezing  points  of  dilute  aqueous  solu- 
tions of  (Wildermann),  T.,  800; 
P.,  1897,  139. 
freezing  points  of  solutions,  in  naph- 
thalene and  benzene,  of  derivatives  of 
(AuwERs),  A.,  ii,  476. 
as  a  solvent  in  cryoscopic  determina- 
tions (Ampola  and  Rimatori),  A., 
ii,  306. 
action  of  infusion  oiRussula  delica  on 

(Bourquelot),  a.,  ii,  QQ. 
condensation  product  of,  with  formo- 
toluidide,    and    its   platinochloride 
(Walther),  a.,  i,  242. 
action  of  phosphorus  pentachloride  on 
(Gilpin),  A.,  i,  464. 

VOL.   LXXII.  ii. 


Aniline  (phenylamiiu),   action  of  soda- 
mide  on  (Titherley),  T.,  464  ;  P., 
1897,  45. 
diazotisation  of,  in  presence  of  insuf- 
ficient acid  (Altschul),  A.,  i,  217. 
diazotisation  of,  by  silver  nitrite  (voN 
Niementowski  and  von  Roszkow- 
SKi),  A.,  i,  341. 
oxidation  of,  by  chromic  acid  (Collie), 

T.,  1022. 
compounds  of,  with  zinc  and  cadmium 
chlorides,    chromides,    and    iodides 
(Tombeck),  a.,  i,  463. 
salts,  conductivity  of  (von  Niemen- 
towski and  voN  Roszkowski),  A., 
i,  340. 
behaviour  of  hydrochlorides  of  halo- 
gen derivatives  of,  towards  amylic 
nitrite  (Hirsch),  A.,  i,  407. 
Aniline,     2:4: 6-<nbrom-     (Wegschei- 
der),  a.,  i,  476. 
action  of  hydrochloric  acid  and  of  cu- 
prous chlorid*  on  (  Wegscheider), 
A.,  i,  557. 
^-chlor-,  preparation   of  (Kehrmann 

and  Bauer),  A.,  i,  27. 
2:4: 6-^Wchlor-,     action     of    hydro- 
bromic  acid  on  (Wegscheider),  A., 
i,  557,  558. 
3:2:4: 6-chloro^ribrom-  (Wegschei- 
der), A.,  i,  476. 
3:4: 6-chlororfinitro-     (Nietzki    and 
i  Schedler),  a.,  i,  465. 

I       o-nitro-,  condensation  of,  with  o-nitro- 
benzylic  chloride  (Paal  and  Krom- 
schroder),  a.,  i,  115. 
in-miro-,  preparation  of  (Nietzki  and 

Helbach),  a.,  i,  26. 
o-^-*'nitro-  (Bradley  and  Kniffen), 
A.,  i,  243. 
Aniline-blue,  electrical  convection  of,  in 
solutions  (PiCTON  and  Linder),  T., 
571. 
detection  of,  in  bread  (Violette),  A., 
ii,  295. 
Aniline-?i-phenylphosphinic  acid,  and  its 
phenyl ic  salt  (Michaelis  and  Junker), 
A.,  i,  48. 
Aniline-2-sulphonic  acid,  preparation  of 

(Nietzki  and  Helbach),  A.,  i,  26. 
Aniline-4-sulphonic  acid,  3-nitro-,  prepa- 
ration   of,     and    its    potassium    salt 
(Nietzki  and  Helbach),  A. ,  i,  26. 
AiLiline-7i-tolylphosphonic  acid  and  its 
salts  (Michaelis  and  Glaubitz),  A., 
i,  147. 
Anilino-4-acetoacetylquinoline  and    its 

salts  (Weidel),  a.,  i,  104. 
a-Anilinoarachidic  acid  and  its  anilide 

(Baczewski),  a.,  i,  12. 
Anilinobenzylacetoacetic    acid,    ethylic 
salt  (ScHiFF  and  Bertini),  A.,  i,  293. 
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Anilinocitraconanil      (Anschutz      and 

Meyerfeld),  a.,  i,  366. 
)8-Anilinodicarboxyglutaric  acid  and  its 

hydrochloride  (Guthzeit),  A.,  i,  532. 
4:3:5  Anilinodinitrobenzoic  acid  and  its 

sodium    and    ethylic    salts,    and   tlie 

coloured  compounds  obtained  by  action 

of  alcoholic   sodium   ethoxide    on    it 

(Jackson  and   Ittner),    A.,  i,  238, 

332. 
4:3:  S-Anilinoc^mitrotolueiie  and  its  tri- 

bromo-  and  nitroso-derivatives,  and  the 

coloured  compounds  obtained  by  action 

of  alcoholic  sodium  ethoxide  on  them 

(Jackson  and  Ittner),  A.,  i,  238,  332. 
Anilinodiphenylpyrroline   (Knorr  and 

Schmidt),  A.,  i,  QQ. 
l-Anilino-2 : 5-diphenylpyrroline-3 : 4-di- 

carhoxylic   acid   and  its  ethylic  salt 

(Knorr),    A.,    i,    64 ;    (Knorr    and 

Schmidt),  A.,  i,  QQ. 
Anilinodiphenylthiobiazoline     and     its 

hydrochloride   (Busch   and  Ridder), 

A.,  i,  381. 
Anilinoethylenedicarboxylic  acid,  ethylic 
salt  of  (Guthzeit),  A.,  i,  532. 
identity  of,    with    ethylic    anilino- 
methylenemalonate  (Claisen  and 
Hasse),  a.,  i,  596. 
Anilinofurfuryldihydroresorcinol    (Vor- 

lander  and  Erig),  A.,  i,  276. 
o-AnilinocwZohexanecarboxylic  acid, 

2  :  4-rf*nitro-  and  its  ethylic  salt  (Ein- 

HORN  and  Bull),  A,,  i,  346. 
Anilinomaleindianil,  chlor-  (ANSCHiJTz 

and  Beavis),  A.,  i,  365. 
Anilinomalein-^-tolil,  chlor-  (ANSCHiJTZ 

and  Guenther),  A.,  i,  365. 
Anilinomalonic  acid,  ethylic  salt,  and 

the   action    of    mercuric    oxide   on   it 

(CuRTiss),  A.,  i,  556. 
2-Aiiiliiio-4-metliyl-2-diinethylpenthi- 

azoline      {n-phenylhexylen-\p-thwca7'b- 

amide)   and    its   salts   (Kahan),    A., 

i,  495. 
Anilinomethylenemalonic  acid.  See 

Anilinoethylenedicarboxylic  acid. 
2'-Aniliiio-3'-phenyldihydroquinazol- 

one-4  (McCoy),  A.,  i,  490. 
Anilinophenyldihydroresorcinol     (Vor- 

lander),  a.,  i,  273. 
Anilinophenyldiliydroresorcylic  acid  and 

its  ethylic  salt,  nitrile  and  the  dioxime 

of  the  latter  (Vorlander),  A.,  i,  273. 
2' :  2' :  3-Anilinoplienylmetliyldiketohy- 

drindene  (Blank),  A.,  i,  61. 
AnilinophenylmethyltMobiazoline     hy- 
drochloride (Busch  and  Kidder,  A., 

i,  381. 
Aiiilinopheiiyl-?7i-iiitropheiiylthiobi- 

azoline  and  its  hydrochloride  (Busch 

and  Kidder),  A.,  i,  381. 


2'-Anilino-3'-phenyl-4'-phenyliminodi- 

hydroquinazoline  (McCoy),  A.,  i,  490. 

Anilinoplienylstyrylthiobiazoline  and  its 

hydrochloride  (Busch  and  Ridder)  A., 

i,  381. 

Anilinoisorosiiidoiie(FiscHER  and  Hepp), 

A.,  i,  171. 
Anilinoisorosinduline  and  its  salts  (Fis- 
cher and  Hepp),  A.,  i,  171. 
Anilinothiobiazole      and      its      acetyl, 
benzoyl,  trmitxo-,  and  nitroso-deriva- 
tives (v.  Pechmann  and  Nold),  A., 
i,  122. 
7-Aniliiiotiglolactam.     See  o-Methyl-7- 

anilincrotonolactam. 
Anilinovanillin  (Gassmann),  A.,  i,  343. 
Animal  liquids,  estimation  of  sugar  in 

(Riegler),  a.,  ii,  354. 
Animal  organs,  estimation  of  fats,  fatty 
acids,  soaps,  and  cholesterol  in  (DoR- 
meyer),  a.,  ii,  195. 
Anisaldehyde,    from    bitter    fennel    oil 

(Tardy),  A.,  i,  578. 
Anisaldehydetrimethylenethionamic 
acid  (Michaelis  and  Graentz),  A., 
i,  395. 
a-Anisaldoxime,    behaviour   of   benzoyl 
derivative  of,  towards  hydrogen  chloride 
(MiNUNNi  and  Vassalo),  A.,  i,  43. 
Anisic   acetone    from  bitter  fennel  oil 

(Tardy),  A.,  i,  578. 
Anisic  acid  from  the  hydrolysis  of  apige- 
nin  dimethyl   ether  (Perkin),  T., 
814 ;  P.,  1897,  138. 
m-amino-,    and    w-chlor-,    and    their 
methylic  salts  (Auwers),  A.,  i,  477. 
dimXvo-,  coloured  compound  obtained 
by    action    of     alcoholic    sodium 
ethoxide  on  (Jackson  and  Ittner), 
A.,  i,  332,  333. 
o-Anisidine,  condensation  of,  with  o-nitro- 
benzylic  chloride  (Paal  and  Poller), 
A.,  i,  116. 
^-Anisidine,     3-nitro-,     preparation     of 
(Reverdin),  a.,  i,  27. 
and  its   condensation  with  pyruvic 
acid  (Hinsberg),  A.,  i,  120. 
o-AnisidinesT/ndiazosulphonic  acid,  salts 
of  (Hantsch   and  Schmiedel),   A., 
i,  185. 
Anisoil  {phenyl  methyl  oxide),  o-brom- 
ando-chlor-  (Hostmann),A.,  i,  476. 
4-brom-,    and    4-chlor-,    nitration    of 

(Reverdin),  A.,  i,  21. 
4  : 2-chloronitro-    and    4  :  3-iodonitro- 

(Reverdin),  a.,  i,  28. 
o-nitro-,    preparation  of  (Paul),  A., 

i,  181. 
w-nitro-,     from    ??i-nitrodiazobenzene 
nitrate  (Weida),  A.,  i,  263. 
0-     and   j[?-Anisoildiazoplienylsulphones 
(Hantzsch  and  SixNgeu),  A.,  i,  223. 


INDEX   OF   SUBJECTS. 


711 


o-  and  j^-Anisoilsnlphonic  acids  and  Ani- 

soildisulphoiiic    acid    (Shober),    A., 

i,  239, 
Anisonitrile  (Minunni   and  Vassalo), 

A.,  i,  43. 
Anisyl    chloromethyl  ketone,    and    its 

j^-bromo-derivative     (Kunckell     and 

Johannsen),  a.,  i,  522. 
^-Anisylchlorophosphine,  p-KnisYltetra- 

cMorophospMne,     and    ^-Anisyloxy- 

cMorophosphine  (Michaelis,  Rabin- 

ERsoN,  Katzbnstein,  and  Kunz),  A., 

i,  52. 
Anisyl  c^zcliloromethyl  diketone  (Kunc- 
kell and  Johannsen),  A.,  i,  522. 
Anisyldiethylphosphine    and    its    eth- 

iodide,   ethochloride,  methiodide,  and 

methochloride  (Michaelis,  Rabiner- 

soN,  Katzenstein  and   Kunz),   A., 

i,  52. 
3'-o-Ani8yldiliydroquinazoline    and   its 

salts  (Paal  and  Poller),  A.,  i,  117. 
S'-j^-Anisyldihydroquinazoline   and    its 

salts  (Paal and  Schilling),  A.,  i,  117. 
Anisyldihydroresorcinol  and  its  dioxime 

(Vorlander  and  Erig),  A. ,  i,  275. 
Anisyldihydroresorcylic    acid,     ethylic 

salt  of  (Vorlander),  A.,  i,  275. 
Anisylidenecamphor,       crystallographic 

properties  of  (Minguin),  A.,  i,  164. 
Anisylidenemethyl     iso-propyl    ketone 

(Vorlander and  Hobohm),  A,,  i,  286. 
jo-Anisylphospliinic  acid  and  its    salts, 

and  phenylhydrazide,  anhydride,  and 

nitro-derivative(MiCHAELis,  Rabiner- 

son,   Katzenstein,  and  Kunz),  A., 

i,  52. 
2^-Anisylpliospliinous  acid  and  its  lead 

salt  and  phenylhydrazide  (Michaelis, 

Rabinerson,       Katzenstein,      and 

Kunz),  A.,  i,  52. 
S'-o-Anisyltetrahydroquinazoline  (Paal 

and  Poller),  A.,  i,  117. 
3'-j^»-Anisyltetraliydroquinazoline  (Paal 

and  Schilling),  A.,  i,  118. 
Ankerite  from  Bavaria  (Sandberger), 

A.,  ii,  410. 
Annual  General  Meeting,  T.,  591  ;  P., 

1897,  80. 
Anorthite,  constitution  of  (Clarke),  A., 

ii,  51. 
Anorthite  from  the  Hamblen  Co.,  Tenn., 

meteorite  (Merrill),  A.,  ii,  58. 
Anthophyllite,  asbestiform   (Merrill), 

A.,  ii,  412. 
Anthracene,     absorption     spectrum     of 

(Pauer),  a.,  ii,  393. 
Anthracene-1-carboxyIic   acid,    and  its 

amide  (Graebe  and  Blumenfeld),  A., 

i,  427. 
Anthracite  from  Bohemia  (Katzer),  A., 

ii,  267. 


Anthragallol,  amino-,  o-,  )8-,  and  i//-nitro- 
and  tribenzoyl  derivatives  of  (Bamber- 
ger and  Bock),  A.,  i,  576. 
Anthranilic  acid  {o-ainiTwhenzoic  acid), 
7u-nitro-,    preparation    of     (Rupe), 
A.,   i,  417. 
thiocarbamide  ethylic  salt  of  (Rupe), 
A.,  i,  417. 
Anthraquinone,  1 -amino-  (Graebe  and 
Blumenfeld),  A.,  i,  427. 
1  :  4'-c?mitro-,  reduction  of,  and  con- 
version   into    o-     and     )3-diamino- 
dihydroxyanthraquinones  (Schmidt 
and  Gattermann),  A.,  i,  196. 
Anthraquinone  - 1  -  carboxylic         acid, 
metliylic  salt,    and    amide    (Graebe 
and  Blumenfeld),  A.,  i,  427. 
Anthraquinonemonoureine,  o^niitro-deri- 
vative,  and  oxime  of  (Grimaldi),  A., 
i,  576. 
Anthrarufin,  di-p-ammo-  (Schmidt  and 

Gattermann),  A.,  i,  197. 
Anthrax,   inoculation   for,  and  bacillus 
of    (Pasteur   Lect.),  T.,  735,  740; 
P.,  1897,  80. 
Anthraxolite,    from    Labrador    (Hoff- 
mann), A.,  ii,  104. 
Anthyllis  vultieraria  L. ,  action  of  nodule 
bacteria  on  (Nobbe  and  Hiltner), 
A.,  ii,  64. 
See  also  Agricultural  Chemistry. 
Antiar-resin,    Antiarigenin,     Antiarin 

(KiLiANi),  A.,  i,  91,  92. 
Antiarol   (1:3:4:  ^-hydroxytrimethoxy- 
henzene)    and    its    benzoyl    derivative 
(KiLiANi),  A.,  i,  91. 
Antiaronic  acid,  and  a  lactone  from  it 

(KiLiANi),  A.,  i,  92. 
Antiarose  (Kiliani),  A.,  i,  92. 
Antiaris  toxicaria,   constituents   of   the 

sap  of  (Kiliani),  A.,  i,  91, 
Antimonite.     See  Stibnite. 
Antimony   alloys  with  copper,  melting 
point  curve  of  (Le  Chatelier),  A., 
ii,  204. 
with  copper,  silver,  and  tin,   definite 
compounds  contained  in  (Chaepy), 
A.,  ii,  406. 
with   silver  and   with   zinc,    freezing 
points  of  (Heycock  and  Neville), 
A.,  ii,  245. 
Antimony  rubidium   chlorides    ("Wells 
and  Foote),  A.,  ii,  551. 
^c^roxide,    decomposition  of,    by  heat 

(Baubigny),  a.,  ii,  322. 
^r*sulphide,    crystalline    (Long),    A., 
ii,  43. 
action  of  gaseous  hydrogen  bromide 
and  hydrogen  chloride  on(KELLEY 
and  Smith),  A.,  ii,  405. 
thioantimonious     acids,       potassium 
salts   of    (Pouget),    A.,    ii,    499; 
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silver    salts  of  (Sommerlad),    A., 
ii,  500. 
Antimony  thioantimonites,  mineral,  con- 
stitution     of      (BUTUREANU),       A., 
ii,  562. 
antimoniotungstic  acid  (Hallopeau), 
A.,  ii,  179. 
Antimony,    detection,   estimation,  and 
separation  of : — 
detection  of,  by  Reinsch's  test  (Howe 

and  Mertins),  A.,  ii,  344. 
detection  of,  in  presence  of  the  noble 

metals  (Vanino),  A.,  ii,  604. 
reaction  with nitros^jS-naphthol (BuR- 

GASs),  A.,  ii,  163. 
estimation  of,  as  tetroxide  (Baubigny), 

A.,  ii,  351. 
estimation  of,    in  commercial  copper 
(Hollard),A  ,ii,  190  ;(Murmann), 
A.,  ii,  347. 
separation  of  metals  from   (Moyer), 

A.,  ii,  434. 
separation  of  arsenic  from  (Piloty  and 

Stock),  A.,  ii,  432. 
separation  of  copper  from  (Hollard), 

A.,  ii,  161. 
separation  of  tellurium  from  (Muth- 
MANN  and  Schroder),  A.,  ii,  463. 
Antimony  ochre,   from  Quebec  (Hoff- 
mann), A.,  ii,  103. 
Antipyrine       ( 1  -plienyldimethylpyrazol- 
one),  action  of  methylic  and  ethylic 
iodides  on  (Knorr),  A.,  i,  108. 
condensation  of,  with  benzoic  chloride 

(Knorr  and  Rare),  A.,  i,  110. 
condensation   of,   with    formaldehyde 

(Marcourt),  a.,  i,  298. 
constitution    of    the    compounds    of, 

with  phenols  (Patein),  A.,  i,  297. 
benzochloride  (Knorr  and  Rare),  A., 

i,  110. 
»|/-alkyliodides.     See   5:1: 3-methoxy- 
phenylmethylpyrazole,    alkyliodides 
of. 
estimation  of   (Kippenberger),    A., 
ii,  292. 
Antipyrine,    4-amino-,     and     its     salts 
(Knorr and Geuther),  A.,  i,  112. 
and    its    formyl,    acetyl,   and    di- 
benzoyl,  •  benzylidene,    hydroxy- 
benzj^idene    and    m-nitrobenzyl- 
idene     derivatives    (Knorr    and   i 
Stolz),  a.,  i,  112. 
nitroso-,     reduction    of,    and    hydro- 
chloride of  (Knorr  and  Geuther), 
a.,  i,  112. 
Antipyrineazo-)3-naphthol  (Knorr  and 

Geuther),  A  ,  i,  112. 
Antipyrylcarbamide  (Knorr  and  Stolz), 

A.,  i,  112. 
Antiseptics,     growth     of     bacteria     in 
(Bokorny),  a.,  ii,  379. 


Antitoxin,     diphtheria    (Brodie),    A., 

ii,  379. 

Apatite,    formula    of   (Rammelsberg), 

A.,  ii,  561. 

from  Montebras  (Carnot),  A.,  ii,  105. 

Apeponin  (Jessen-Hansen),  A.,  ii,  582. 

Apiin,  the  purification  of  (Perkin),  T., 

806. 
Apigenin,  preparation,  properties,  con- 
stitution, derivatives,  and  decompo- 
sition products  ;  action  of  nitric  acid 
on  (Perkin),  T.,  806,  817  ;  P., 
1897,  54,  138. 
comparative  dyeing  experiments  with 

(Perkin),  T.,  818  ;  P.,  1897,  138. 
dimethyl  ether  and  diethyl  ether,  pre- 
paration and  properties  of,  and  their 
acetyl  derivatives  (Perkin), T. ,  815 ; 
P.,  1897,  138. 
Apigenin,  rfibrom-  (Perkin),  T.,  808  ; 

P.,  1897,  54. 
Apomorphine,  detection  of  (JAW0R0^Y- 

ski),  a.,  ii,  610. 
Apophyllite,  constitution  of  (Clarke), 

a.,  ii,  52. 
Aposafranine,   diazotisation  of  (Kehr- 

mann),  a.,  i,  107. 
Apium  petroselium,  the  glucoside  from 

(Perkin),  T.,  805  ;  P.,  1897,  53. 
Aquamarine,  transparency  of,  for  Ront- 

gen  rays  (Doelter),  A.,  ii,  470. 
Arabinose,  action  of  heat  on  an  aqueous 
solution      of      (Berthelot      and 
Andr^),  a.,  i,  135. 
action  of  alcohol  on  aqueous  solutions 

of  (Tanret),  a.,  i,  392. 
action   of  alkalis   on   (Framm),    A., 

i,  5. 
action     of     hydrazine     hydrate     on 

(Davidis),  a.,  i,  5. 
action  of  hydrochloric  and  of  phos- 
phoric acids  on   (Berthelot   and 
Andr^),  a.,  i,  135. 
various  hydrazones  of    (van    Eken- 

STEIN  and  DE  Bruyn),  A.,  i,  41. 
estimation   of,    by    means    of   iodine 

(Romijn),  a.,  ii,  466. 
separation  of  galactose  from  (Subas- 
chow),  a.,  i,  311. 
)8-Arabinose  (Tanret),  A.,  i,  392. 
Arabinosealdazine  (Davidis),  A.,  i,  5. 
Arabinosebenzhydrazide,  melting  point 
of  (Davidis),  A.,  i,  5. 
and  the  action    of   benzaldehyde    on 
it  (Subaschow),  a.,  i,  311. 
Aracati  Jaborandi,  new  alkaloids  from 
(Petit  and  Polonowsky),  A.,  i,  583. 
Arachidic  acid,  its  amide,  anilide,  and 
o-amino-      and     a-iodo-derivatives 
(Baczewski),  a,,  i,  11,  12. 
a-brom-,  and  its  methylic  and  ethylic 
salts  (Baczewski),  A.,  i,  11. 
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Arachidic  acid,  o-cyan-,  and  the  action 

of  potash  on  it  (Baczewski),  A.,  i,  12. 

Arachis  meal,  detection  of,  in  chocolate 

(Bilteeyst),  a.,  ii,  529. 
Aragonite     from    the    Austrian    Alps 
(Weinschenk),  a.,  ii,  270. 
influence    of    pressure,    temperature, 
and  concentration  on  the  formation 
of  (Abler),  A.,  ii,  552. 
Arbacin,  separation  of,  from  spermatozoa 

(Mathews),  A.,  ii,  672. 
Arecoline    methiodide   (Willstatter), 

A.,  i,  385. 
Argine  {Quirogd's  arginine),   from   the 

argine  tree  (Qtjiroga),  A.,  i,  448. 
Arginine,   occurrence   of,    in   beet-juice 

(von  Lippmann),  a.,  ii,  118. 
Argol,  estimation  of,  in  wines  (Gautier), 

A.,  ii,  289. 

Argon,  distribution'of,  in  the  atmosphere 

(Schl(esing),  a.,  ii,  96. 

separation  of,    from    the    atmosphere 

(Rayleigh),  T.,  184  ;  P.,  1897,  18. 

quantity  of,  in  the  gas  from  the  Bath 

springs  (Rayleigh),  A.,  ii,  316. 
in   mineral    waters    of    Bagnoles    de 
rOrne  (Bouchard  and  Desgrez), 
A.,  ii,  148. 
in  firedamp  and  gas  from  the  Roche- 
belle  coal  seam   (Schlcesing),    A., 
ii,  46. 
from   a   spring    near    Vienna    (Bam- 
berger), A.,  ii,  109. 
an     allotropic      form      of     nitrogen 

(Brauner),  a.,  ii,  259. 
spectra  of  (Trowbridge  and  Rich- 
ards), A.,  ii,  199;  (Lockyer),  A., 
ii,  298. 
density  of  (Leduc),  A.,  ii,  140. 
attempts    to    produce    compounds   of 

(Ramsay  and  Collie),  A.,  ii,  315. 
action  of  the    silent    discharge   on  a 
mixture  of  benzene  and  (Berthelot), 
A.,  i,  330;  A.,  ii,  209. 
combination  of,  with  water  (Villard), 

A.,  ii,  31. 
amount  of,  in   the   blood   (Risgnard 

and  Schl(esing),  A.,  ii,  273. 
non- occurrence     of,     in     haemoglobin 
(Zaleski),  a.,  ii,  334. 
Arisarum  vulgare,  active  principles  of 
(Chauliaguet,  H:]Sbert,  and  Heim), 
A.,  i,  578. 
Aristol.     See  Thymol,  iodo-. 
Aroidece,   active  principles    of    (Chatj 
liaguet,  H]fiBERT    and    Heim),    A. 
i,  578. 
Arsenic,     native,      from     Japan,     &c. 
(Frenzel),  A.,  ii,  266. 
atomic     weight     of     (HiBBs),      A. 

ii,  403. 
freeing  ammonia  and  ammonium  sul 


phide     from     (Habermann),      A., 
ii,  384. 
Arsenic  compounds  on  wall  paper,  &c., 
action  of  bacteria  on  (Emmerling  ; 
Gosio),  A.,  ii,  114,  381. 
poisoning      by      fabrics      containing 
(Emmerling),  A.,  ii,  114. 
Arsenic  oxides  : — 

arsenious  anhydride,  molecular  weight 
of,  at  high  temperatures  (  Biltz), 
A.,  ii,  245. 
action   of   chromic   anhydride  on 
(Browning),  A.,  ii,  73. 
acid,  estimation  of,  in  presence   of 
iron  (Browning),  A.,  ii,  73. 
arsenious  acids,    thio-,  silver  salts    of 

(Sommerlad),  A.,  ii,  500. 
sulpharsenites,    mineral,    constitution 

of  (BuTUEEANu),  A.,  ii,  562. 

arsenic  acid,    estimation   of,   volume- 

trically  (Christensen),  A.,  ii,  282. 

arsenic  acid,  seleno-,  sodium  salt  (Wein- 

land  and  Rumpf),  A.,  ii,  257. 

selenothio-,  sodium    salts  of  (Mes- 

singer),  a.,  ii,  314. 
telluro-,    salts  of    (Weinland   and 

Rumpf),  A.,  i,  258. 
thio-,     salts    of    (Weinland    and 
Rumpf),  A.,  ii,  257. 
?/io?ioselenide     (Szarvasy),     A., 

ii,  405. 
selenides      and     .sulphides,      vapour, 
densities    of  (Szarvasy   and  Mes- 
singer),  a.,  ii,  404. 
^mulphide,  electrical  convection  of,  in 
solutions  (PicTON  and   Linder), 
T.,  571. 
action  of  gaseous  hydrogen  bromide 
on    (Kelley    and    Smith),    A., 
ii,  405. 
Arsenic,     detection,    estimation,    and 
separation  of — 
detection  of  (Dinkler),  A.,  ii,  596. 
detection  of,  by  Reinsch's  test  (Howe 

and  Mertins),  A.,  ii,  344. 
detection  of,  in  presence  of  the  noble 

metals  (Vanino),  A.,  ii,  604, 
nitroso-)8-naphthol    as   a   reagent    for 

(BuRGAss),  A.,  ii,  163. 
estimation  of,    volumetrically   (Szar- 
vasy), A.,  ii,  159. 
estimation   of,   in   commercial   copper 
(Hollard),  A.,ii,  190;  (Murmann), 
A.,  ii,  347. 
separation  of  metals  from   (Mover), 

A.,  ii,  434. 
separation  of  antimony  from  (Piloty 

and  Stock),  A.,  ii,  432. 
separation  of  vanadium  from  (Field 
and  Smith),  A.,  ii,  434. 
Artemisin,  constitution  of  (Jaff^),  A. 
i,  629. 
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Arum  maculatum  and  ^.  italicum,  active 
principles  of  (Chauliaguet,  HiSbert, 
Heim),  a.,  i,  678. 
AsafccMda  amygdaloides,  composition  of, 

(Polasek),  a.,  i,  360. 
Asaresinotannol,  properties  of,  and  its 

derivatives  (Polasek),  A.,  i,  360. 
Asbestiform  minerals    (Merrill),   A., 

ii,  412. 
Asbestos,  (Merrill),  A.,  ii,  412. 
from  Corsica  (Gels),  A.,  ii,  53. 
Asparagine,  action  of  alkali  hypobromite 
on  (van  Dam),  A.,  i,  601. 
the  alum  of  (Orloff),  A.,  i,  448. 
the  derivation  of,  in  plants  (Suzuki), 

A.,  ii,  277. 
the  production  of,  in  starved  leaves 

(MiYACHi),  A.,  ii,  278. 
the    conversion  of,    into    proteids    in 
plants    (Kosutany),    A".,    ii,    116 ; 
(Suzuki),  A.,  ii,  277. 
nutritive  value  of,  for  fungi  and  plants 
(Nakamura),  a.,  ii,  275,  276. 
)8-Asparagiiie,  pseudoracemism  of  (Kip- 
ping and  Pope),  T.,  1001 ;  P.,  1897, 
136. 
Aspartic  acid,  rotatory  power  of  (Cook), 

A.,  ii,  169. 
4-Aspartic  acid,  synthesis  of  (Pasteur 

Lect.),  T.,  704. 
Aspergillus  jlavescens,  selective  nutrition 

of  (Pfeffer),  a.,  ii,  224. 
Aspergillibsfumigatus,  action  of  guaiacol 
on      (Boulanger-Dausse),     A., 
ii,  514. 
nutrition  of  (Pfeffer),  A.,  ii,  224. 
Aspergillus  niger,  action  of,  on  various 
nitrogenous  substances(WEHMER), 
A.,  ii,  423. 
action  of  sugars  on  the  formation  of 
diastase  by  (Pfeffer),  A.,  ii,  513. 
effect  of  ammonium  nitrate  on  the 
growth  of  (Tanret),  A.,  ii,  154, 
338. 
selective    nutrition    of    (Pfeffer), 

A.,  ii,  223. 
hydrolysis    of    nielezitose     by    the 
ferment    of    (Bourquelot    and 
H^rissey),  a.,  ii,  223. 
Aspergillus    orizce,    nutritive    value    of 
various  substances  for  (Nakamura), 
A.,  ii,  276. 
Aspergillus,     variety     of,     from     hops 

(Behrens),  a.,  ii,  340. 
Asphaltic  rocks,  estimation  of  the  amount 
ot     asphaltum     in     (Meunier),     A., 
ii,  501. 
Asphaltum,  origin  of  (Meunier),  A., 
ii,  501. 
from  Trinidad  (Peckham  and  Linton), 

A.,  ii,  47. 
analysis  of  (Linton),  A.,  ii,  79. 


Asphyxia,    causes    of    (Haldane    and 

LoRRAiN  Smith),  A.,  ii,  218. 
Association    in    homogeneous    liquids, 
determination    of    the    degree     of 
(Traube),  a,,  ii,  205. 
molecular,     and     rotatory    power    of 
optically        active         compounds 
(Crompton),   T.,  950  ;  P.,   1897, 
111. 
dielectric      constant,       dissociating 
power,  and  osmotic  pressure,  con- 
nection of  (Crompton),  T.,  943  ; 
P.,  1897, 110. 
of  liquids  and  their  power  of  disso- 
ciating electrolytes  (Dutoit  and 
Aston),  A.,  ii,  546. 
and  heats  of  neutralisation  of  acids 
and  bases  (Crompton),  T.,  951  ; 
P.,  1897,  111. 
influence    of,    on  the  molecular  co- 
volumes  of  liquids  (Traube),  A., 
ii,  478. 
Astragalus    orohoides.     See  Agricultural 

Chemistry. 
Asymmetric  carbon  atoms,  superposition 
I       of  the  optical  effects  of  (Frankland 
and  Price),  T.,  266  ;  P.,  1897,  9. 
Ataxite    group   of  meteorites  (Cohen), 

A.,  ii,  416. 
Atlasite  from  Chili  (Autenrieth),  A., 

ii,  561. 
Atmospheric   air,  critical  data  of,  deter- 
mined by  the  law  of  corresponding 
states  (Amagat),,  A.,  ii,  364. 
composition  of  (Leduc),  A.,  ii,  140. 
distribution    of    argon    in    (Schl(ES- 

ing),  a,,  ii,  96. 
carbonic    oxide    in   (Haldane),    A., 

i,  74. 
carbonic    anhydride    in    (Letts    and 
Blake),  P.,  1896, 192  ;  (Williams), 
A.,    ii,    405;     (Rosenthal),     A., 
ii,  516. 
nitrites  in  (Defren),  A.,  ii,  94,  140. 
oxygen  in  (Kreider),  A.,  ii,  229. 
ozone  in,  on  Mont  Blanc  (Thierry), 

A.,  ii,  253. 
respired,  vegetation  in  (Mangin),  A., 
ii,  115. 
Atomic      weights,     grouping     of    the 
(Delauny),  a.,  ii,  93. 
of  the  elements,  relations  between  the 

(Rydberg  ;  LoRENz),  A.,  ii,  399. 
published   in    1895,   and  recalculated 
from  all  available  data  (Clarke),  A., 
ii,  251. 
unit    of    (Seubert),    A.,     ii,     137  ; 
(KiJsTER),  A.,  ii,  482;  (Brauner), 
A.,ii,  482. 
Atomic   weight  of  arsenic  (Hibbs),  A., 
ii,  403. 
of  cadmium  (Hardin),  A.,  ii,  483. 
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Atomic  weight  of  carbon  (Scott),  T., 

550;  P.,  1897,  70. 
of    cerium    (Wyeouboff    and    Ver- 

neuil),  a,,  ii,  492. 
of  chlorine  (Leduc),  A.,  ii,  549. 
of  magnesium  (RiCHARDsand  Parker), 

A.,  ii,  83. 
of  mercury  (Hardin),  A.,  ii,  483. 
of   nitrogen    (Hibbs),    A.,    ii,     403  ; 

(Leduc),  A.,  ii,  549. 
of    silver    (Hardin),    A.,     ii,     483  ; 

(Leduc),  A.,  ii,  549. 
Atranoric  acid,  occurrence  of,  in  various 

lichens  (Hesse),  A.,  i,  256  ;  (Zopf), 

A.,  i,  436. 
occurrence  of,  in  )3-usuic  acid  (Hesse), 

A.,  i,  256. 
action  of  water  on  (Zopf),  A.,  i,  363. 
Atranorin  {Patcrno's  atranoric  acid),  con- 
stitution of,  and  identity  with  parmelin 
(Hesse),  A.,  i,  631. 
Atranorinic  acid,  from  action  of  acetic 

acid  on  atranoric  acid  (Hesse),  A., 

i,  256. 
preparation  of  (Zopf),  A.,  i,  363. 
Atranorinic  acid  (Paterno's),  identity  of, 

with  physciol  (Hesse),  A.,  i,  256. 
Atraric  acid,  preparation  of  (Zopf),  A., 

i,  363. 
identity    of,     with     physcianin     and 

ceratophyllin  (Hesse),   A.,   i,  256, 

631. 
Atropine,    physical    properties  of,    pure 

(Gadamer),  a.,  i,  132. 
auribromide,   and  hydrobromide  gold 

chloride,  the  formation  and  proper- 
ties of  (Jowett),  T.,  681. 
stearate,    chemical    and    therapeutic 

properties  of  (Zanaedi),  A.,  i,  303. 
reason     for     the     similarity     of    the 

physiological  action  of,  and  homatro- 

pine  (Merling),  A.,  i,  499. 
detection   of  (Hilger  and   Jansen), 

A.,  ii,  436. 
Atrascine,   presence   of,    in    commercial 

scopolamine  (Schmidt),  A.,  i,  385. 
Auerbachite,  constitution  of  (Clarke), 

A.,  ii,  52. 
Augite,   constitution  of  (Clarke),   A., 

ii,  52. 
artificial  (Doelter),  A.,  ii,  54,  329. 
from    the  Auvergne   ((Jonnard),  A., 

ii,  270. 
from  Madras  (Holland),  A.,  ii,  508. 
from  Montana  (Pirsson),  A.,  ii,  458. 
from  New  York  (Ries),  A.,  ii,  563. 
titaniferous,    action    of    hydrochloric 

acid  on  (Lord),  A.,  ii,  147. 
Augite-andesites      from      Asia     Minor 

(Washington),  A.,  ii,  216. 
j^-Aurazine.    See  ^-Diketohexahydrotetr- 


Axinite    from  Sweden   (Sjogren),    A., 
ii,  328. 
constitution  of  (Sjogren),  A.,  ii,  328. 
fusion    products    of    (Doelter),    A., 
ii,  329. 
Azimides.     See  Azoimides. 
Azimidobenzene,  nitro-  [N  :  NH  :  N02  = 
2:3:5],  t^zuitro-  and  1  :  3-nitramino- 
(NiETZKi  andHAGENBACH),A.,  i,  278. 
Azimidonaphthaphenazine  (Zincke  and 

Noack),  a.,  i,  356. 
Azimido/S-naphthaquinol,    hydrochlor- 
ide (Zincke  and  Noack),  A.,  i,  356. 
Azimido-)8-naphthaquiiione  (Zincke  and 

Noack),  A.,  i,  356. 
Azine    dyes,    oxidation    of   leuco-com- 

poundsof  (Green),  P.,  1896,  226. 
Azobenzene,  from  phenylhydrazine  and 
bleaching   powder    (Brunner    and 
Pelet),  a.,  i,  217. 
vapour    pressures    and   osmotic  pres- 
sures of  ethereal  solutions  of  (Notes 
and  Abbot),  A.,  ii,  395. 
Azobenzene,     amino-,     mercurochloride 

(Hantzsch  and  Perkin),  A.,  i,  465. 
m-   and  ^^-Azobenzoic  acids,  formation 

of  (Lob),  a.,  i,  332. 
Azocamphanone  (Rimini),  A.,  i,  90. 
Azo-compounds,  formation  of,  by  electro- 
lytic reduction  (Lob),  A.,  i,  331. 
Azo-compounds.     See  preceding  entries, 
and  also  : — 
Antipyriue-azo-)8-naphthol. 
Benzeneazimine. 
Benzeueazoaminonaphthalenesulpho- 

nic  acid. 
Benzeneazoanisoil. 
Benzeneazodeoxybenzoin. 
Benzeneazoguaiacol. 
Benzeneazohydroxybenzoic  acid. 
Benzeneazohydroxynaphthalenesul- 

phonic  acid. 
Benzeneazonaphthacetol. 
Benzeneazonaphthalenesulphonicacid. 
Benzeneazophenetoil. 
Benzeneazophenol. 
Benzeneazowopropylene. 
Benzeneazoveratrole. 
Benzenediazoic  acid. 
Benzenediazophenyldihydroresorcinol. 
Benzenediazophenyldihydroresorcylic 

acid. 
Benzenediazophenyldihydroresorcylo- 

nitrile. 
Benzenediazophenylsulphone. 
Benzenediazotic  acid. 
Benzoyldiazobenzene. 
Benzyl-azo-o-benzylnaphthylamine. 
Bisphenylmethylpyrazoloneazodi- 

phenyl. 
Cotoinazobenzene  and  cotoinazotoluene 
0-  and  p-. 
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Azo-compounds.     See  : — 

Diazoantipyrineaminobenzene. 
Diazoantipyrine  chloride. 
Diazobenzene, 

Diazobenzeneacetoacetic  acid. 
Diazobenzene  methylic  ether. 
Diazobenzene-ethane. 
Diazobenzenefurfuryldihydroresorci- 

nol. 
Diazobenzoic  acid  phenylsulphone. 
Diazohydroxyphenylosotriazole. 
Diazomethane. 
Diazophenylosotriazole. 
Diazotoluene. 

jo-Diazo-m-toluenesulphonic  acid. 
Dibenzenylazoxime. 
IDijjhenyldibenzylidenehydrotetr- 

azone. 
c?/cZo-Diphenyltetrazoliumchloridecar- 

boxylic  acid. 
Disazobenzeneapigenin. 
Ethoxyazobenzenedisulphonic  acid. 
ct/cZo- Formazylformic  acid. 
Guaiacoldis-azobenzene. 
Ketazocamphadione. 
Maclurinazobeuzene. 
Methylaminocarbonylazobenzene. 
Naphtbalenediazoic  acid, 
o-Naphthalenediazophenylsulphone. 
)8-Naphtholazobenzylaniline. 
)8-Naphthol-o-azobenzyl-)8-phenodi- 

hydrotriazine. 
/3  -  Naphtholazob  enzylpheny  Initros- 

amine. 
jS-Naphtholazobenzylthiotetrahydro- 

quinazoline. 
yS-Naphtholazobenzyl-o-tolylnitros- 

amine. 
Phenetolazophenol. 
)8-Phenylazocrotonic  acid. 
Phenylazonaphthol. 
)8-Pheuylazowo valeric  acid. 
Phenylmethylpyrazolone-4-azobenz- 

ene. 
Phloretindisazobenzene. 
Phloretindisazotoluene,  o-  and  p-. 
Phloroglucinolazobenzene. 
Phloroglucinoldiazobenzeneazo-wi- 

nitrobenzene. 
Phloroglucinoltrisazobenzene. 
Phloroglucinol-o-trisazoanisoil. 
Tolueneazophenol. 
Toluenediazoic  acids. 
jo-Toluenediazophenylsulphone. 
j9-Tolylazo-a-naphthylamine. 
Triphenylmethaneazobenzene. 
Azohemipinimide  (Glaus  and  Predaki), 

A.,  i,  349. 
Azoimides,  historical  account  of  (Will- 

gerodt),  a.,  i,  518. 
4/- Azoimides  (Willgeuodt),    A.,  i,  518. 
nitroso-  (Willgerodt),  A.,  i,  518. 


aa-  and   )8)8-Azonaplithaleiies,  from  the 

corresponding  naphthalenediazo- 

sul  phonic     acids      (Hantzsch      and 

Schmiedel),  a.,  i,  185. 

Azonitroso-derivatives    (Willgerodt), 

A.,  i,  518. 
Azonium  dyes,  oxidation  of  leuco-com- 

pounds  of  (Green),  P.,  1896,  226. 
Azo-opianic   acid,    and    its    salts    and 
phenylhydrazide(CLAUsandPREDARi), 
A.,  i;349. 
I  Azo-opianic  anhydroacetate  (Glaus  and 
Predari),  a,,  i,  349. 
i9-Azoxybenzaldehyde  and   its    phenyl- 
!       hydrazone  (Kirpal),  A.,i,  520. 
I  Azoxybenzene,  p-dichlox-   (Kehrmann 
I       and  Bauer),  A.,  i,  27. 
i   o-Azoxybenzoic  acid,  formation  of  (Lob), 
I       A.,  i,  332. 

I  iw-Azoxybenzoic  acid  (Kirpal),  A. ,  i,  520. 
Azoxy-compounds,   formation  of  (Lob), 
A.,  i,  331). 


B. 


Babingtonite,  from  Massachusetts  (Emer- 
son), A.,  ii,  566. 
Bacillus  anthracis,  action  of  reagents  on, 
(Paul  and  Kronig),  A.,  ii,  155. 

hoocopricus,  isolation  of,  from  cow- 
excrement  (Emmerling),  a.,  ii,  113. 

hutylicus,    isolation   of,    from    hay 
(Emmerling),  A.,  ii,  222. 

lupuliperda  (Behrens),  A.,  ii,   115, 
340. 
'       mycoides,   occurrence  of,  in   the    fer- 
mentation of  grass    (Emmerling), 
A.,  ii,  579. 

nodule-,   fixation  of  free  nitrogen  by 
(Maze),  A.,  ii,  460. 
Bacteria,    the    behaviour    of,    towards 
various  chemical  reagents  (Paul  and 
Kronig),  A.,  ii,  155. 

growth  of,  on  antiseptics  (Bokorny), 
A.,  ii,  379. 

passage  of,  through  membranes  im- 
permeable to  colloids  (Hensen),  a., 
ii,  332. 

presence  of,  in  fresh  eggs  (Nuttall 
and  Thierfeldrr),  A.,  ii,  570. 

nodule-,   inoculation    of    Lcguminoscc 

with    (NoBBE  and    Hiltner),  A., 

ii,  64. 

Bacterium  coli  commune,  from  horse-dung 

(Burri  and  Stutzer),  A.,  ii,  114. 

presence  of,  in  the  human  stomach 

(Strauss),  A.,  ii,  419. 

dcnitrificaiis  I.  and  IL  from  horse- 
dung,  action  of,  on  nitrates  and 
nitrites  (BuRRi  and  Stutzer),  A., 
ii,  114. 
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Bacterium  megatherium,  action  of  sugars 
on    the    formation    of   diastase   by 
(Pfeffer),  a.,  ii,  513. 
suhtilis,  nutrition  of  (Pfeffer),  A., 
ii,  224. 
Balance  Sheet  of  the  Chemical  Society, 
March  27th,  1897,  T.,  600. 
of  the  Research   Fund,   March  27th, 
1897,  T.,  602. 
Balsam,   white    Peru    (Germann),    A., 

ii,  185. 
Baptigenetin,    from    action  of   sodium 
hydroxide   on  baptigenin    (Gorter), 
A.,  i,  627. 
Baptigenin  and  its  acetyl  and  benzoyl 

derivatives  (Gorter),  A.,  i,  627. 
Baptin  (Gorter),  A.,  i,  627. 
Baptisia,     occurrence    of     cytisine     in 
various     species    of     (Plugge    and 
Rauwerda),  a.,  ii,  186. 
Baptisia  tinctoria,   composition   of    the 

root  of  (Gorter),  A.,  i,  627. 
Baptisin,  properties  of,  hydrolysis  of,  and 
its     di-     and      ^W-bromo-derivatives 
(Gorter),  A.,  i,  627. 
Baptitoxine,  identity  of,  with   cytisine 

(Gorter),  A. ,  i,  627. 
Baribituric    acid,   nitro-,    ionisation  of 
solutions   of,  and  action  of  sulphuric 
acid  on   barium  salt  of  (Holleman), 
A.,  i,  599. 
Barium,     occurrence    of,    in     common 
minerals  (Hartley  and  Ramage), 
T.,  533;  P.,  1897,  11. 
thioarsenates        (Weinland         and 

Rumpf),  a.,  ii,  258. 
pyrothioarsenothiomolybdate    (Wein- 
land and  Sommer),  A.,  ii,  556. 
carbonate,    precipitation     of    dextrin 
and   other  organic    substances   by, 
(Lachaud),  a.,  ii,  445. 
chlorate,  crystallography  of  (Eakle), 

A.,  ii,  22. 
chloride,    refractive    powers    of   solid 
and  dissolved    (Gladstone   and 
Hibbert),  T.,  825. 
freezing  point  and  concentration  of 
the  saturated  aqueous  solution  of 
(de  Coppet),  a.,  ii,  305. 
crystallisation     of      supersaturated 
solutions    of     (Ostwald),      A., 
ii,  309. 
permanganate,      crystallography       of 

(Eakle),  A.,  ii,  22. 
nickelite  (Dufau),  A.,  ii,  100. 
nitrate,     freezing     point     and     con- 
centration of  the  satui-ated  aqueous 
solution    of    (de    Coppet),    A., 
ii,  305. 
and    lead    nitrate    and    formates, 
solubility  of  isomorphous  mixtures 
of  (Fock),  a.,  ii,  480. 


Barium,  oxide,  influence  of,  on  the  com- 
bination of  hydrogen  and  oxygen 
(Berthelot),  a.,  ii,  548. 

tri-   and  ^e^rametaphosphimates 
(Stokes),  A.,  ii,  28. 

potassium  silicates  (Duboin),  A., 
ii,  96. 

silicotungstates  (  Wyruboff),  A. , 
ii,  176. 

sulphate,  melting  points  of  mixtures 
of  sodium  sulphate  and  (Chatelier), 
A.,  ii,  135. 

thiosulphate  as  basis  for  iodimetry 
(MuTXiANSKi),  A.,  ii,  342. 

sulphomolybdate  (Rosenheim),  A. , 
ii,  497. 

nitrohydroxylamine      (Angeli),      A., 
ii,  24. 
Barium,  detection  and  estimation  of— 

precipitation  of,  by  sulphuric  acid 
(Foulk),  a.,  ii,  189. 

estimation  of  (Edmunds),  A.,  ii,  123. 
Barium-anorthite  from  Sweden  (Sjog- 
ren), A.,  ii,  411. 
Barley,  the  enzyme  of  (Reinitzer),  A., 
ii,  382. 

See  also  Agricultural  Chemistry. 
Barosma  hetulina  and    B.    serratifoUa 

Folia  Bucco ixoxix  (Bialobrzeski),  A., 

i,  434. 
Barysilite,    constitution    of  (Clarke), 

A.,  ii,  52. 
Barytes  as  a  cementing  material  in  sand- 
stones (Holland  and  Dickson),  A., 

ii,  416. 
Barytes  rock  from  Spain  (Chaves),  A., 

ii,  415. 
Base.  CgHigNaOa,  from  phorone  and  hy- 
droxylamine,  and  its  hydrochloride 
and  diacetyl  derivative   (Harries 
and  Lehmann),  A.,  i,  212. 

C12H17N,  from  2  : 5-dimethylpyrro- 
iine  on  reduction,  and  its  salts  (Za- 
NETTi  and  CiMATTi),  A.,  i,  485. 

C13H9NO,      from      o-nitrobenzylic 
chloride,    benzene,  and   aluminium 
chloride  (Freund),  A.,  i,  68. 

C13H17N,  from  trimethylindole 
(CiAMiciAN  and  Piccinini),  A., 
i,  102. 

C13H17N,  from  2'-methylindole,  and 
its  salts,  acetyl  and  benzoyl  deriva- 
tives (CiAMiciAN,  Plan  CHER  and 
Boeris),  a,,  i,  102. 

C13H19N,  from  reduction  of  base, 
C13H17N,  and  its  salts  (Ciamician, 
Plancher  and  Boeris),  A.,  i,  103. 

C15H21N  (  =  Ci3Hi6NEt)  from  2'- 
methylindole,  and  its  salts,  acetyl 
and  benzoyl  derivatives  (Ciamician, 
Plancher  and  Boeris),  A., 
i,  103. 
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Basic  slag.  See  Agricultural  Chemistry. 
Basil,  oil  of,  constituents  (Dupont  and 
Guerlain),  a.,  i,  429  ;  (Bertram 
and  Walbaum),  A.,  i,  625. 
Bat  guano.  See  Agricultural  Chemistry. 
Batavite  from  Bavaria  (Weinschenk), 

A.,  ii,  413. 
Bauxite,    genesis    of   (Liebrich),    A., 

ii,  560. 
relation    to    emery    (Liebrich),    A., 

ii,  104. 
analysis  of  (Handy),  A.,  ii,  192.  | 

Beans.     See  Agricultural  Chemistry.         ; 
Beer,  researches  on  (Pasteur  Lect.  ),  T.  ,    ' 

727;  P.,  1897,  80. 
carbohydrates  in  (Petit),  A.,  i,  311. 
detection  of  fluorine  in  (Windisch),    ! 

A.,  ii,  517. 
detection  of  "saccharin"   in    (Wau- 

ters),  a.,  ii,  356. 
estimation  of  iron   in  ash  of  (Born- 

traeger),  a.,  ii,  233. 
Beet-juice,  the  nitrogenous  constituents 

of  (VON  Lippmann),  a.,  ii,  118. 
Beetroot,  oxidation  of  the  sap  of  (Ber- 

trand),  a.,  ii,  338. 
See  Agricultural  Chemistry. 
Benzaldehyde,  formation  of  (Cohen  and 

Calvert),  T.,  1051  ;  P..  1897,  166  ; 

(Lob),  a.,  i,  344. 
from    camphoroxime    benzylic    ether 

(Forster),  T.,  1032  ;  P.,  1897,  165. 
active  oxygen    produced   during  the 

oxidation  of  (Jorissen),  A.,  ii,  253. 
action  of  ammonium  cyanide  on  (Snape 

and  Brooke),  T.,  529  ;   P.,   1897, 

51. 
action    of   ethylenediaraine    and  sul- 
phurous anhydride  on  (Michaelis 

and  Graentz),  A.,  i,  395. 
condensation  of,    with  ethylic  aceto- 

acetate  (Lachowicz),  A.,  i,  118. 
condensation   of,  with  ethylic  aceto- 

acetate  oxime  (Schiff  and  Betti), 

A.,  i,  493. 
action     of    magnesium     nitride     on, 

(Snape),  T.,  527  ;  P.,  1897,  50. 
condensation  of,  with  phenylazocarb- 

amide  (Young  and  Annable),  T., 

201  ;  P.,  1896,  246. 
action   of    phenylhydrazine   on   (Fis- 
cher), A.,  i,  469. 
;9-benzoyl  derivative    of    (Bourcet), 

A.,  i,  567. 
estimation     of,    in      '*  Kirschwasser " 

(CuNiAssE  and    de   Raczkowski), 

A.,  ii,  527. 
Benzaldehyde,    o-amino-,    condensation 

of,      with       4'-acetoacetylquinoline 

(Weidel),  a.,  i,  105. 
2  : 5-dich.\ovo-  (Gnehm  and  Banziger), 

A.,  i,  413. 


Benzaldehyde,    o-nitro-,    preparation   of 
(Cohen  and  Harrison),  T.,  1058  ; 
P.,   1897,   166  ;  (Reissert),   A., 
i,  418. 
estimation    of,  by  phenylhydrazine 
(Cohen    and    Harrison),     T., 
1059. 
7n-mtvo-,  acid  obtained  in  preparation 
of    (Cohen    and    Calvert),     T., 
1056. 
')n-  and  j:?-nitro-,  compounds  obtained 
from,    by   electrolytic    reduction 
(Gattermann  and  Alway),  A. ,  i, 
189.^ 
oxidation  of  the  condensation  pro- 
duct of,  with  phenylsemicarbazide 
(Young  and  Annable),  T.,  205  ; 
P.,  1896,  246. 
^-nitro-,    formation    of   (Cohen    and 
Harrison),  T.,  1058  ;  P.,  1897, 
166. 
oxidation  of  (Kirpal),  A.,  i,  520. 
?«-nitroso-  (Kirpal),  A.,  i,  520. 
m-  and  j3-nitroso-  (Gattermann  and 
Alway),  A.,  i,  189. 
Benzaldehydedicarboxylic    o-naphthyl- 
amide   and  its  salts    (Liebermann), 
A.,  i,  284. 
Benzaldehyde-ethylenethionamic    acid 
(Michaelis  and  Graentz),  A.,  i,  395. 
Benzaldehydephenylhydrazone,   o-   and 
^-nitro-     (Cohen    and     Harrison), 
T.,  1058. 
Benzaldehydesemioxamazone  (Kerp  and 

Unger),  a.,  i,  270. 
Benzaldehydetrimethylenethionamic 
acid  (Michaelis  and  Graentz),  A., 
i,  395. 
o-Benzaldoxime   (a-jiti),    freezing  points 
of   solutions  in  benzene  of  (Beck- 
MANN  and  Schulten),  A.,  ii,  363. 
^-bromo-    (Kjellin     and     Kuylen- 

stjerna),  a.,  i,  615. 
??i-nitro-,  behaviour  of  benzoyl  deriva- 
tive    towards     hydrogen     chloride 
(Minunni  and  Vassalo),  A.,  i,  43. 
Benzsy^ialdoxime,  cuprous  chloride  and 
cuprous  bromide  compounds  (CoM- 
stock),  a.,  i,  469. 
o-cyano-,  and  its  hydrochloride  (Pos- 

ner),  a.,  i,  472. 
^-bromo-    (Kjellin     and     Kuylen- 
stjehna),  a.,  i,  615. 
Benzamide,     action    of     sodamide    on 
(Titherley),  T.,  468  ;  P.,  1897,  46. 
bromide     and     its     nitro-derivatives, 
action     of     sodium     ethoxide     on 
(Swartz),  a.,  i,  410. 
Benzamide,  o-,  m-,  and  ^-bromo-,  2:4-, 
2  :  6-,  and  3  :  S-rfibrorao-,  hydrolysis 
of     (SuDBOROUGH,    Jackson,   and 
Lloyd),  T.,  232  ;  P.,  1897,  20. 
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Benzamide,  3  :  b-dihromo-,  and  2:4:6- 
and  3:4:  5-^ribromo-,  preparation 
and  properties  of  (Sudborough, 
Jackson,  and  Lloyd),  T.,  230  ;  P., 
1897,  20. 
2:4: 6-^Wchloro-  (Sudborough, 

Jackson,   and    Lloyd),    T.,    231; 
P.,  1897,  2L 
o-cyano-  (Posner),  A.,  i,  472. 
Benzamides,  nitro-,  hydrolysis  of  (Rem- 

sen),  a.,  i,  412. 
Benzamidoacetamide  (Guareschi),  A., 

i,  169. 
4-Beiizainidoantipyrine     (Knorr     and 

Stolz),  a.,  i,  112. 
wo-Benzamidocamphor   (Tiemann),  A., 

i,  249. 
o-Benzamidoc^/cZohexanecarboxylic  acid 
and  its  ethylic  salt  (Einhorn,  Bull, 
and  Gernsheim),  A.,  i,  346. 
Benzaniidoliydriiidene  (Revis  and  Kip- 
ping), T.,  251;  P.,  1896,  229. 
4-Beiizam.ido-a-naplitiiol      (Witt      and 

Dedichen),  a.,  i,  195. 
Benzamidopheiioxyacetic    acid    (Kym), 

A.,  i,  283. 
Benzamidopheny  1  -?w  -  diazine        (  Ruh  e- 

MANN  and  Hemmy),  A.,  i,  635. 
Benzamidotrimetliylc'i/c/oliexene  (Knoe- 

VENAGEL  and  Fischer),  A.,  i,  611. 
Benzamidoxime,  condensation   of,  with 
ethylic  dicarboxyglutaconate  (Wolf), 
A.,  i,  489. 
Benzamido-1 :  3  : 4-xylenol  ethylic  ether 

(Schrader),  a.,  i,  28. 
o-Benzaminesulphonic  acid  and  iis  salts 
(Remsen  and  Karslake),  A.,  i,  244. 
Benzanilide,    preparation    of    (Remsen 
and  Hunter),  A.,  i,  244;  (Wheeler 
and  Walden),  A.,  i,  280. 
nitroso-,  from  normal  and  tso-diazo- 
tates  (Hantsch),  A.,  i,  278. 
Benzene,    formation    of,     from    hexa- 
naphthene  (Fortey),  P.,  1897,  162. 
from  action  of  heat  on  hexane  (Haber 

and  Samoylowicz),  A.,  i,  308. 
from   phenylhydrazine  and  bleaching 
powder  (Brunner  and  Pelet),  A., 
i,  217. 
constitution  of  (Vaubel),  A.,  i,  330. 
a  space  formula  for  (Collie),  T.,  1013; 

P.,  1897,  143. 
absorption  spectrum  of  (Pauer),  A., 

ii,  393. 
dielectric    constants    of    mixtures    of 

acetone  and  (Drude),  A.,  ii,  438. 
specific  heat  of  (Schlamp),  A.,  ii,  6. 
influence  of  pressure  on  the  melting 
point  of  (Demerliac),  A.,  ii,  201, 
363. 
freezing  points  of  mixtures  of  acetic 
acid  and  (Dahms),  A.,  ii,  245. 


Benzene,    minimum    freezing    point    of 

mixtures    of   ^?-xylene,    phenol,    or 

^-bromotolueue  and  (Paterno  and 

Ampola),  a.,  ii,  477. 
contraction  during  the  solidification  of 

(Heydweiller),  a.,  ii,  545. 
viscosity  of  mixtures  of  carbon  tetra- 
chloride and  (Thorpe  and  Rodger), 

T.,  362;  P.,  1897,  49. 
surface  tensions  of  mixtures  of  ether 

and  toluene  with  (Linebarger),  A. , 

ii,  247. 
solubility    of,    in     aqueous     alcohol 

(Taylor),  A.,  i,  402. 
action  of  dark  electric  discharge  on 

(LosANiTSCH  and  Joyitschitsch), 

A.,  i,  179. 
effect    of    heat    on     (Haber),     A., 

i,  133. 
action  of  nickel  cyanide  and  ammonia 

on  (HoFMANN  and   Kijspert),  A., 

i,  546. 
action  of  nitrogen  chloride  on  (Hent- 

schel),  a.,  ii,  404. 
absorption  of  nitrogen  and  argon  by 

(Berthelot),  a.,  i,  330. 
picric  acid  additive  products,  applica- 
tion of  the  phase  rule  to  the  study 

of  (Kuriloff),  a.,  ii,  484. 
compound  of,  with  triphenylmethane 

(Kuriloff),  A.,  i,  573. 
removal  of  thiophen  from  (Markow- 

nikoff),    a.,    i,  401 ;    (Heusler), 

A.,  i,  402  ;  (Haller  and  Michel), 

A.,  i,  514. 
Benzene,   di-substitution  derivatives  of 

(Collie),  T.,  1018. 
amino-.     See  Aniline, 
c^mmino-.     See  Phcnylenediamine. 
1:3: 4-^riamino-,      condensation     of, 

with  alloxan  (Hinsberg),  A.,  i,  121. 
1:3: 5-^riamino-  (NiETZKiand  Sciied- 

ler),  a.,  i,  465. 
as-tetra.mmo-,     and     its     salts     and 

tetracetyl  derivative  (Nietzki  and 

Hagenbach),  a.,  i,  277. 
bromo-,  chloro-,  iodo-,  nitro-,  amino-, 

azo-,    and    amidoazo-,     absorption 

spectra  of  (Pauer),  A.,  ii,  393. 
^nbromo-,  from  bromacetylene  (Gray), 

T.,  1029;  P.,  1897,  140. 
^a;abromo-        and        m-bromonitro- 

( Wheeler  and  McFarland),  A., 

i,  476. 
1:2: 6-bromoc?initro-    (Jackson    and 

Ittner),  a.,  i,  239. 
^-bromonitroso-,  action  of  nitric  oxide 

on  (Bamberger),  A.,  i,  288. 
chloro-,    nitration    of    (Collie),    T.. 

1020;  P.,  1897,  144. 
1:3:  5-^Wchloro-  ( Wegscheider),  A., 

i,  476. 
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Benzene,  chloro^riamino-  (Nietzki  and 
(Schedler),  a.,  i,  465, 
p-chlorobromo-,    preparation    of  (Mi- 
CHAELis  andMAECKER),,  A.,  i,  49. 
chloro-1  :  3  :  5-^ribromo-,  action  of  hy- 
drochloric acid  on  (Wegscheider), 
A.,  i,  558. 
chloro-2  : 4  :  6-^ribromo-    (Wegschei- 
der), A.,  i,  476. 
1 : 4:-dich.loYo-2 :  b-dihiomo-  (Wheeler 

and  McFarland),  A.,  i,  476. 
??i-chlornitro-,  super-cooled,  solidifica- 
tion   induced    by   m-bronionitro- 
benzene  in  (Ostwald),  A.,  ii,  309. 
action     of     sodium    sulphide     on 
(Nietzki  and  Bothof),  A.  i,  36. 
^-chloronitro-,    action   of    sodium  on 
(Lob),  a.,  i,  463. 
action  of  sodium  sulphide  on  (Kehr- 
MANN  and  Bauer),  A.,  i,  27. 
1:2: 4-chlorof?mitro-,    action    of,    on 
morphine      (Yongerichten),     A. 
i,  260. 
1  :Z-dic\xloYO-4:  :6-c?mitro-,  preparation 
of  (Nietzki  and   Schedler),   A., 
i,  464. 
1:3: 5-^richloroc?mitro-,     preparation 
of  (Jacksox  and  Lamar),  A. ,  i,  29. 
iodo-,  formation  of  .(Lachmann),  A., 

i,  333. 
nitro-,  refractive  power  and  dispersion 
of,  in  solution  (Bruhl),A.,  ii,  297. 
colour  and   spectrum  of  vjipour  of 
(Friswell),  T.,  1013;  P.,  1897, 
148. 
specific  heat  of  (Schlamp),  A.,  ii,  6. 
freezing     and    boiling    points     of, 
specific  gravity  of  solid  and  liquid 
(Friswell),  T.,  1011  ;  P.,  1897, 
148. 
coloration  of  a  solution  of,  in  sul- 
phuric acid  by  the  action  of  light 
(Friswell),  P.,  1897,  148. 
employment    of,     as    a    solvent  in 
cryoscopic     researches     (Ampola 
and  Carlinfanti),  A.,  ii,  12. 
chlorination  of  (Collie),  T.,  1019  ; 

P.,  1897,  144. 
action    of   sodium    on    (Lob),    A., 
i,  468. 
dimtro-,  physiological  action  of  (Hal- 
dane,     Makgill,     and     Mavro- 
gordato),  a.,  ii,  221. 
1:2:3:  6-nitrotriamino-,aud  itsacetyl 
and  triacetyl  derivatives  (Nietzki 
and  Hagenbagh),  A.,  i,  278. 
?>i-mtrobromo-,  refractive    power   and 

dispersion  of  (BrDhl),  A.,  ii,  297. 
o-uitro-ju-cyano-,      acetyl     derivative 

(Auwers  and  Rourig),  A,,  i,  342. 
nitroso-,  action  of  mercury  diphenyl  on 
(Bamberger),  A.,  i,  288. 


Benzeneazimide,  amino-,  acetyl  and  di- 
acetvl  derivatives  (BiJLOW  and  Mann), 
A.,  i,  340, 

2-Benzeneazo-l  :  3-amidonaplithalene- 
sulphonic  acid,  ^^-nitro-  (Gattermann 
and  Schulze),  A,,  i,  196. 

2-Benzeneazo-l :  4'-amidonaphthalene- 
sulphonic  acid,  sodium  salt,   benzyl- 
idene  derivative   (Gattermann    and 
Schulze),  A,,  i,  195. 

Benzeneazoanisoil,  reduction  of  (Jacob- 
sen,  Jaenicke,  and  F.  Me^er),  A., 
i,  143, 
^J-chloro-,     and     its     platinochloride 
(Hewitt  and  Pope),  A.,  i,  518. 

Benzeneazodioxybenzoin  (  Walther  and 
Schickler),  a.,  i,  523. 

Benzeneazoguaiacol  (Jacobsen,  Jaen- 
icke, and  F.  Meyer),  A.,  i,  144. 

Benzeneazo-^-hydroxybenzoic  acid,  me- 
thylic  and  ethylic  salts  (Auwers  and 
Ruhrig),  a,,  i,  342. 

2-Benzeneazo-l :  4'-liydroxynaphthalene 
sulphonic  acid,  sodium  salt  (Gatter- 
mann and  Schulze),  A.,  i,  195. 

Benzeneazonaphthacetol,  methyl  ether 
(Witt  and  Dedichen),  A.,  i,  194. 

Benzeneazonaphthol,  from  benzenedi- 
azoic  acid  and  ;8-naphihol  (Bamber- 
ger), A.,  i,  466. 

2-Benzeneazo-l :  S-naphthalenesulphon- 
ic  acid,  sodium  salt  (Gattermann 
and  Schulze),  A.,  i,  196. 

Benzeneazo-jo-nitroplienol  (Auwers  and 
Rohrig),  a,,  i,  342. 

Benzeneazophenetoil,  its  platinochloride 
and  its  ^-chloro-  and  m-nitro-deriva- 
tives  (Hewitt  and  F.  G.  Pope),  A., 
i,  517. 

Benzeneazophenol,  and  its  o-,  m-,  and^- 
chloro-deiivatives,  hydrochlorides  of 
(Hewitt  and  F.  G.  Pope),  A., 
i,  517. 

Benzeneazowopropylene,  ^-bromo-,  per- 
bromides  (Fjieer),  A.,  i,  342. 

Benzeneazoveratrole,  reduction  of  (Ja- 
cobsen, Jaenicke,  and  F.  Meyer), 
A.,  i,  143, 

Benzenediazoic  acid,  derivatives  of,  be- 
haviour towards  nitrous  acid  and 
reducing  agents  ( Bamberg ek).  A., 
i,  466. 
p-nitro-,  N-methyl,  N-ethyl,  0- 
metliyl,  0-ethyl  ethers  (Bamber- 
ger and  Dietrich),  A.,  i,  466. 

Benzenediazoic  acid,  ;3-bromo-,  N-me- 
thyl, 0-methyl  ethers  (Bamberger 
and  Stiegelmann),  A. ,  i,  467. 
^-chloro-,  silver,  lead,  potassium  de- 
rivatives, N-methyl,  0-methyl 
ethers  (Bamberger  and  Stingelin), 
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Benzenediazoic    acid,    ^-chloro-o-nitro- 
( Bamberger  and  Stingelin),  A., 
i,  467. 
o-nitro-,  N-methyl,   O-metliyl  ethers 
(Bamberger  and  Voss,)  A.,  i,  466. 
Benzenediazonimn  chloride   and  its  o- 
and  j:)-chloro-derivatives,  conden- 
sation   of     with    ethylic    aceto- 
acetate  (Kjellin),  A.,  i,  617. 
^-bromo,       frihvonio-,       m-       and 
^-chloro-,  ^Wchloro-,  and^-iodo- 
(HiRscii),  A.,  i,  408. 
salts,      nitro-,      behaviour      towards 
potassium  sulphite  (Hantzsch  and 
BoRGHAUs),  A.,  i,  186. 
Benzenediazophenyldihydroresorcinol 
and    its    dioxime    (Vorlander    and 
Erig),  a.,  i,  275. 
Benzenediazophenyldihydroresorcylic 
acid,   ethylic  salt,   and  nitrile  (Vor- 
lander), A.,  i,  273. 
Benzenediazophenylsulphone,  ;?-bromo-, 
2:4:  6-^rzbromo-,jt;-chloro- (Hantzsch 
and  Singer),  A.,  i,  223. 
Beuzenediazosnlphonic  acid,  potassium 
salt,    from    nitrosoacetanilide    and 
potassium    sulphite  (Bamberger), 
A.,  i,  242. 
jo-nitro-  (Hantzsch  and  Borghaus), 
A.,  i,  186. 
Benzenea^i^tdiazosulphonic    acid,   p- 
bromo-,  and  2  :  i-dihromo-  (Hantzsch 
and  Schmiedel),  A.,  i,  186. 
Senzenesi/Tidiazosulplionic    acid, 

o-chloro-,  ;7-chloro-,  2>-bromo-,  2  :  i-di- 
bromo-,    ^nbromo-,    and   2  : 4-rf'iiodo- 
(  Hantzsch  and  Schmiedel),  A.,  i,  185. 
Benzene-52/n-    and   -a^i^t-diazosulphonic 
acids,    7?i-nitro-,    potassium    salts    of 
(Hantzsch  and  Borghaus),  A.,  i,  186. 
Benzenediazotic    acid,    methylic    salt, 
from    nitrosoacetanilide    and    sodium 
methoxide  (Bamberger),  A.,  i,  242. 
Benzenesulphonamide,     dihvomo-,     and 
j[?-bromoc?tchloro-,  action  of  light  on 
(Kastle  and  Beatty),  A.,  i,  272. 
y-nitrocyano-    (Remsen   and  Gray), 
A.,  i,  478. 
Benzenesulphonanilide,   preparation    of 
(Wheeler and  Walden),  A.,i,  280, 
^-nitrocyano-   (Remsen    and    Gray) 
A.,  i,  478. 
Benzenesnlphone,    o-amido-cycZohexane 
carboxylic  acid,  ethylic  salt  of  (Ein 
HORN,    Bull,  and  Gernsheim),   A. 
i,  346. 
Benzenesulphonic    acid,  aniline  salt  of 
(KxVIGHt),  a.,  i,  280. 
o-amino-  (Bretschneider),  A.,i,  421. 
o-amino-  and  p-amino-   (Bamberger    | 

and  Hindermann),  A.,  i,  286. 
o-cyano-,     salts    of     (Remsen     and   I 


McKee  ;  Remsen  and  Karslake), 
A.,  i,  244. 

Benzenesulphonic  acid,  ^^-nitrocyano-, 
its  salts  and  its  chloride  (Remsen  and 
Gray),  A.,  i,  478. 

Benzenesulphonitramide,    electrolytic 
dissociation  of  (Baur),  A.,  ii,  546. 

Benzenesulpho-jj-toluidide,  and  its  di- 
nitro-derivative  (Rabaut),  A.,  i,  533. 

Benzenesulpho-wi-xylidide,    and     its 
amino-,  dmmino-,  nitro-,  and  fZmitro- 
derivatives  (Rabaut),  A.,  i,  533. 

Benzenylamidoximebutyric  acid,  and  its 
hydrochloride,  ethylic  salts,  and  an- 
hydride (Werner  and  Falck),  A., 
i,  10. 

Benzenylbromoximebutyric  acid  (Wer- 
ner and  Falck),  A,,  i,  10. 

Benzenylchloroximebutyric  acid,  and 
the  action  of  sodium  exthoxide  on  it 
(Werner  and  Falck),  A.,  i,  10. 

BenzenyImethyl-)3-naphthylamino- 
phenylimidine,  hydriodide  (von  Pech- 
MANN  and  Heinze),  A.,  i,  516. 

Benzenylmethyl-wi-nitrophenylamiiio- 
phenylimidine,  hydriodide  (von  Pech- 
mann  and  Heinze),  A.,  i,  516. 

Benzenylmethylphenylamino-jS-naph- 
thylimidine,  hydriodide  (von   Pech- 
mann  and  Heinze),  A.,  i,  516. 

Benzenylmethylphenylamino-m-nitro- 
phenylimidine,  hydriodide  (von  Pech- 
mann  and  Heinze),  A.,  i,  516. 

Benzenylnaphthenylhydrazidine    and 
salts    (Pinner    and    Salomon),    A., 
i,  639. 

Benzenylphenyleneamidine,  ^-amino-, 
hydrochloride  (Lauth),  A.,  i,  517. 

Benzhydrazide,  action  of  galactose  and 
arabinose  on  (Sabaschow),  A.,  i,  311. 

Benzhydrol,  p-a,mmo-,  and  its  anhydride 
(Kippenberg),  a.,  i,  421. 

Benzidine,  condensation  of,  with  ethylic 
acetoacetate  (Lachowicz),  A.,  i,  119. 

Benzil,   preparation  of    (Sudbordugh), 
T.,  219;  P.,  1897,  19. 
condensation      of      with,      4-nitro-o- 
phenylenediamine  (Hinsberg),  A., 
i,  121. 

a-Benzilmonoxime,  behaviour  of,  to- 
wards phosphorus  pentachloride  (Beck- 
mann  [and  Sandel]),  A.,  i,  564. 

7-Benzilmonoxime,  benzoyl  derivative 
(Beckmann  [and  Sandel]),  A., 
i,  564. 

Benzo-7-benzilmonoxime     (Beckmann 
[and  Sandel]),  A.,  i,  564. 

Benzobenzimide  chloride,  from  o-benzil- 
monoxime  (Beckmann  [and  Sandel]), 
A.,  i,  564. 

Benzobenzimidoethylic  ether  (Wheeler 
and  Walden),  A.,  i,  281. 
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Benzobenzylamine,  imidochloride   (von 

Pechmann  and  Heinze),  A.,  i,  516. 
Benzobenzylbenzenylamidine       (Beck- 

MANN  [and  Sandel]),  A.,  i,  565, 
Benzobromamide,  wt-bromo-  (Folin),  A., 

i,  471. 
Benzobromimidoethylic  ether       (Stieg- 

LiTz),  A.,  i,  44. 
Benzobromimidomethylic    ether 

(Wheeler  and  Walden),  A.,  i,  281. 
Benzochlorimidoethylic     ether 

(Stieglitz),  a.,  i,  44. 
Benzo-o-chlorophenylhydrazine,       from 
benzoyldiazobenzene    (Hantzsch    and 
Singer),  A.,  i,  216. 
Benzodehydrophenylbenzylidenehydr- 

azone  (Minunni  and  Rap),  A.,  i,  41. 

Benzodiperideine  (Ahrens),  A. ,  i,  296. 

Benzodiphenyl-o-amidobenzylcarbamide 

(Paal  and  Hildenbraxd),  A.,  i,  407. 

Benzodipropylethylamide  (Errera),  A., 

i,  19. 
Benzoguaiacol  and  its  benzoyl  derivative 

(Bartolotti),  a.,  i,  193. 
Benzohexahydroanthranilic  acid.     See 
o-Benzamidoct/c^ohexanecarboxylic 
acid. 
Benzoic  acid,  electrolysis  of  (Lob),  A., 
i,  344. 
electrolytic   dissociation   of    (Euler), 

A.,  ii,  88. 
freezing  points  of  solutions  of,  in  ben- 
zene (Beckmann  and  Schulten), 
A.,  ii,  363. 
rate     of    solution    of    (Noyes     and 

Whitney),  A.,  ii,  479. 
derivatives,    freezing   points   of  solu- 
tions of  (AuwERs  and  Orton),  A., 
ii,  133. 
Benzoic  acid,  barium  salt,  action  of  acetic 
anhydride  on  (OoDoand  Manuelli), 
A.,  i,  180. 
wobutylallylcarbinylic     salt     (FouR- 

nier),  a.,  i,  453. 
chlorothymylic     salt     (BoccHi),    A., 

i,  182. 
coprosterylic  salt    (Bondzynski   and 

HuMNiCKi),  A.,  i,  183. 
ethylallylcarbinylic  salt  (Fournier), 

A.,  i,  453. 
ethylic  salt,  surface  tensions  of  mix- 
tures of  toluene  with  (Linebarger), 
A.,  ii,  247. 
phenylic  salt  (Nencki  and  Stoeber), 
A.,  i,  521. 
Benzoic  acid,  o-,  m-,  andj5-amino-,banum 
salts,  action  of  acetic  anhydride  on 
(Oddo  and  Manuelli),  A.,  i,  180. 
m-bromo-    (Wheeler    and    McFar- 
land),  a.,  i,  476. 
ethylic       salt       (Walther      and 
Schickler),  a.,  i,  523. 


Benzoic  acid,    2:4: 6-^rzbromo-   (Weg- 
scheider),  a.,  i,  476. 
4:3: 5-bromorfmitro-,    and    its  salts 
and  pyridine  compound  (Jackson 
and  Ittner),  A. ,  i,  238. 
and     its     ethylic      salt,     coloured 
compounds  obtained  by  action    of 
alcoholic    sodium    ethoxide      on 
(Jackson     and     Ittner),     A., 
i,    332;  A.,  i,  333. 
o-chloro-,    nitration  of    (Rupe),   A., 
i,  417. 
ethylic    salt    of    (Walther    and 
Schickler),  A.,  i,  523. 
3:2:4: 6-chloro^riiodo-       (Kretzer), 

A.,  i,  617. 
3-chloroo?i-iodoiodoso-,  and  its  di-  and 
tetra- chloride  (Kretzer),  A.,  i,  617. 
o-chloro-??i-nitro-,     ethylic      salt      of 

(Rupe),  A.,  i,  417. 
4:3: 5-chloroc?2nitro-    (Jackson    and 

Ittner),  A.,  i,  239. 
0-  and  m-cyano-,  barium  salts,  action 
of  acetic  anhydride  on  (Oddo  and 
Manuelli),  A.,  i,  180. 
2  :  6-di-iodo-     and     2:4:  6-<n-iodo-3- 

amino-  (Kretzer),  A.,  i,  617. 
2:4:  6-^ri-iodo-3  •*  5-dia.mmo-     (LiJT- 

TENs),  A.,  i,  154. 
o-iodoso-,  constitution  of  (LiJTYENs), 

A.,  i,  154. 
nitro-,     phenylhydrazide     (Vanino), 

A.,  i,  621. 
o-nitro-,    ethylic    salt,    condensation 
of,   with   benzylic    cyanide  (Wal- 
ther and  Schickler),  A.,  i,  523. 
0-     and     m-nitro-,     electrolytic    dis- 
sociation of  (Euler),  A.,  ii,  88. 
0-,  W-,      and     j9-nitro-,      electrolytic 
reduction  of  (Lob),  A.,  i,  332. 
barium  salts,  action   of   acetic  an- 
hydride on  (Oddo  and  Manuelli), 
A.,  i,  180. 
Benzoic  chloride, o-nitro-, condensation  of, 
with  o-cyanobenzylic  cyanide   (Har- 
per), A.,  i,  106. 
Benzoic  peroxide,  formation  of  (Joris- 
sen),  a.,  i,  282. 
and    its    derivatives   (Vanino),    A., 
i,  621. 
o-Benzoicsulphinide,  ammonium  salt  of 
(Remsen  and  McKee),  A.,  i,  224. 
benzoyl    derivative    of    (Eckenroth 

and  Koerppen),  A.,  i,  478. 
^-nitro-,   and  its  salts  (Remsen  and 
Gray),  A.,  i,  478. 
o-Benzoicsnlphinideacetic  acid,  salts  of 
(Eckenroth    and     Koerppen),    A., 
i,  479. 
o-Benzoicsulphinidecarboxylic        acid , 
ethylic     salt    of    (Eckenroth    and 
Koerppen),  A.,  i,  479. 
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Benzoinam  and  Benzoinidam,  from  benz- 
oin and  amides  (Seal),  A.,  i,  67. 
BeHzoiodoimidomethylic      ether 

(Wheeler  and  Walden),  A.,  1,  281. 
Benzomethylanthranilic    acid,   and  its 
compound  with  plienylcarbimide(FoRT- 
mann),  a.,  i,  301. 
Benzo-2'-methylplienoniorpholine 

(SxoERMERand  Brockekof),  A.,i,  473. 
Beiizoiiietliylpiperylhydrazine(AHRENs), 

A.,  i,  369. 
Benzo-o-naphtliylcarbamide  (Young  and 

Clark),  T.,  1202;  P.,  1897,  199. 
Benz-o-nitranilide, ^-nitro-  (Lauth),  A., 

i,  516. 
Benzo-m-nitranilide  imidochloride  (von 

Pechmann  and  Heinze),  A.,  i,  516. 
Benzonitrile,  electrolytic  conversion  of, 
into     benzylamine    (Ahrens),    A., 
i,  313. 
condensation     of,    with    phenylhydr- 
azine,  /3-naphthylhydrazine, 

)8-phenylmethylhydrazine,  and 

)8-diphenylhydrazine(ENGELHARDT), 
A.,i,127. 
Benzonitrile,      2:4:  e-^^-ibromo-    (Sud- 
BOROUGH,  Jackson,  and  Lloyd), 
T.,  230  ;  P.,  1897,  21. 
action     of    hydrocliloric     acid     on 
(Wegscheider),  a.,  i,  558. 
^-chloro-        (Scherpenzeel),        A., 

i,  621. 
2:4:  6-^Wchloro-  (Sudborough,  Jack- 
son, and  Lloyd),  T.,  231  ;  P.,  1897, 
21. 
o-nitro-,  formation  of  (Reissert),  A., 
i,  418. 
Benzonitrophenylcarbamide,  nitro-,  for- 
mation of  (SWARTZ),  A.,  i,  411, 
Benzo-wi-nitrophenylcarbamide,   o-  and 

m-nitro-  (Folin),  A.,  i,  471. 
Benzo-o-nitro-jo-phenylenediamine 
(BtJLOw  and  Mann),  A.,  i,  340. 
Benzopentadecylamide  (Jeffreys),  A., 

i,  315. 
Benzophenone,  synthesis  of  (NENCKiand 
Stoeber),  a.,  i,  521. 
rate  of   solidification  of  fused  (Tam- 

mann),  a.,  ii,  445. 
o-dimethylic    ether,    and    o-diethylic 
ether  (Claisen),  A.,  i,  188. 
Benzophenone,  thio-,  preparation  of  (Gat- 
TERMAXN  and  Schultze),  a.,  i,  192. 
Benzophenoneoxime,     cuprous    chloride 

compound,  (Comstock)  A.,  i,  470. 
Benzophenyl-o-amidobenzyl-js-tolylcarb- 
amide  (Paal  and  Hildenbrand),  A., 
i,  407. 
Benzophenylbenzenylamidine       (Beck- 

MANN  [and  Sandel]),  A.,  i,  565. 
Benzophenylcarbamide,     formation     of 
(Swartz),  A.,  i,  410. 


Benzophenylhydrazide  (Freer),   A.,  i, 

137  ;     (Paal    and      Hartel),     A., 

i,  598. 
Benzophenylmethylbenzenylamidine 

(Beckmann  [and  Sandel]),  A.,  i,  565. 
Benzophenylsemicarbazide,      the      two 

probable  isomerides   of  (Young    and 

Annable),  T.,  202  ;  P.,  1896,  246. 
l-Benzo-4-phenylthioseniicarbazide 

(Marckwald  and  Bott),  A.,  i,  205. 
p-Benzophosphinic  acid,   preparation  of 

(MiCHAELis  and  Lewschinsky),  A., 

i,  150. 
o-Benzophosphonic  acid  and  its  chloride 

(MiCHAELis  and  Piper),  A.,  i,  149. 
w-Benzophosphonic  acid,  its  chloride  and 

itSSalts(MlCHAELISandBERGHEGGER), 

A.,  i,  149. 
^-Benzophosphonic  acid,    its    salts,    its 

amide,  and  its  anilide  (MiCHAELis  and 

Piper),  A.,  i,  147. 
a-Benzopinacolin        {tetraphenylethylene 
oxide)  (Hostmann),  A,,  i,  475. 

and  its  oxide,  ^e^ranitro-  (Biltz),  A., 
i,  534. 
)8-Benzopinacolin,  fe^?-anitro- (Biltz),  A., 

i,  535. 
Benzopiperylhydrazine    (Ahrens),   A., 

i,  369. 
Benzopyrogallol,    dimethylic    ether    of 

(Bartolotti),  a.,  i,  198. 
Benzoquinone.     See  Quinone. 
Benz-o-tolnidide  and  Benzo-jp-toluidide 

(Wheeler  and  Walden),  A.,  i,  281, 
Benzoyl,   nitro-,   probable    identity  of, 

with  o-nitrobenzylic  alcohol  {phenyl- 

nitrocarhinol)  (Cohen  and  Calvert), 

T,,  1055;  P.,  1897,  166. 
Benzoylacenaphthene    (Perrier),    A,, 

i,  226. 
Benzoylacetic  acid,  ethylic  salt,  action  of 

ethylic    a-chlorocrotonate    on   (Ruhe- 

mann),  T.,  327  ;  P.,  1897,  52. 
Benzoylacetone,  )8-chloro-,  and  its  oxime 

and    phenylhydrazone    (Tager),    A., 

i,  344. 
Benzoylanilinothiobiazole     (v,      Pech- 

mann  and  Nold),  A.,  i,  122. 
Benzoyl-o-aniBaldoxime,    conversion  of, 

into      anisonitrile      (MiNUNNi      and 

Vassalo),  a.,  i,  43. 
Benzoylanthracenes      (Perrier),      A, , 

i,  226. 
Benzoylantiarol  (Kiliani),  A.,  i,  91. 
Benzoylazotide  and  its  dry  distillation 

(Snape  and  Brooke),  T.,  529  ;   P., 

1897,  51, 
Benzoylbaptigenin  (Gorter),  A.,  i,  627. 
j^-Benzoylbenzaldehyde  (Bourcet),  A., 

i,  567. 
Benzoylbenzoguaiacol(BARTOLOTTi),  A., 

i,  193. 
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Benzoyl-o-benzoicsulphinide      (Ecken- 

ROTii  and  Koekppen),  A.,  i,  478. 
Benzoylbenzylic  cyanide,  imido-  ( '  'phcn- 

acctobenzodinitrile")    (Walther  and 

Schickler),  a.,  i,  523. 
^-Benzoylbenzylic  alcohol  and  its  acetate 
(Bourcet),  a.,  i,  567. 

bromide  (Bourcet),  A.,  i,  567. 
Benzoylbenzylidenic  dibromide   (Bour- 
cet), A.,  i,  567. 
)8-Benzoyl-a-benzylpropionic     acid,     o- 

cyano-,  and  its  barium  salt  (Klobb), 

A.,  i,  419. 
Benzoyl(i??bromodiliydroxybenzene     (R. 

and  H.  Meyer),  A.,  i,  69. 
Benzoyl-)8-butylenedicarboxylic     acid, 

etiiylic  salt  (Ruhemaxn),   T,,    327  ; 

P.,  1897,  52. 
Benzoylcamphoroxime,   (Forster),   T., 

1041  ;  P.,  1897,  166. 
Benzoylcarvylamines,  ad-,  al-,  ^l-,  ra-, 

and  r)8-  (Goldschmidt  and  Fischer), 

A.,  i,  626. 
;3-Benzoylcinnamic   acid  {desyleneacetic 

acid)    and  its    reduction   (Japp    and 

Lander),  T.,  133,  155  ;  P.,  1896, 107, 

109. 
Benzoylwoconiine,    optical    rotation    of 

(Ladenburg),  A.,  i,  173.  j 

Benzoyl-o-cuminaldoxime,  conversion  of,    ' 

into    cuminonitrile     (Minunni    and    | 

Vassalo),  a.,  i,  43.  ! 

Benzoyldiazobenzene,      behaviour     of, 

towards  hydrogen  chloride  (Hantzsch 

and  Singer),  A.,  i,  216. 
;?-Benzoyldiphenylniethane  (  Bourcet), 

A.,  i,  567. 
o-Benz  oy  Idipheny  Isulphone       (  Remsen 

and  McKee),  A.,  i,  244. 
Benzoyldipiperidyl      (Ahrens),       A., 

i,  369. 
Benzoylerythroresinotannol       (Hilde- 

brand),  a.,  i,  228. 
)8-Benzoyl-o-ethylpropionic      acid, 

o-cyano,   and  its    salts  (Klobb),   A., 

i,  419. 
Benzoylfluorene  (Perrier),  A.,  i,  226. 
Benzoyl-a-furfuraldoxime,  conversion  of, 

into     furfuronitrile      (MiNUNNi     and 

Vassalo),  A.,  i,  43. 
Benzoylglutaric     acid,     reduction      of 

(Fighter),  A,,  i,  14. 
Benzoylguaiacol      (Bartolotti),      A., 
i,  193. 

rfiiiitro-     and     acetyl    derivatives    of 
(Bartolotti).  A.,  i,  566. 
Benzoylgnaiaretic  acid  (Doebner  and 

LItcker),  a.,  i,  165. 
Benzoylhydroxamic  acid,  nitro-  (Holle- 

man),  a.,  i,  409, 
Benzoylhydroxylauric  acid  (Hoehnel), 

a.,  i,  229. 


)3-Benzoyl-o-metliylpropionic       acid, 

o-cyano-,  (Klobb),  A.,  i,  419. 
Benzoylmetliylic  m-,and2>-tolylic  ethers, 

(Kunckell),  a.,  i,  277. 
)3-Benzoylnaphthylcarbamide      (Young 

and  Clark),  T.,  1203  ;  P.,  1897,  199. 
Benzoyl-a-7?i-nitrobenzaldoxime,      con- 
version    of,    into    w-nitrobenzonitrile 

(Minunni  and  Vassalo),  A.,  i,  43. 
Benzoylnitrobenzhydroxamic  acid 

(Holleman),  A.,  i,  410. 
Benzoylorcinolphthalein,  a-  and  /8-  (R. 

and  H.  Meyer),  A.,  i,  70,  71. 
1 : 2-Benzoyloxyacetylnaphtlialene  (Ull- 

mann),  a.,  i,  482. 
o-Benzoyloxydiphenylacetic    acid   (Bis- 

trzycki  and  Flatau),  A.,  i,  790. 
Benzoyloxydiphenyltriazole,  m-  and  p- 

nitro-  (Young  and  Annable)  T.,  207, 

211  ;  P.,  1896,  246. 
Benzoyloxymethylene  benzylic  cyanide 

(Walther     and    Schickler),     A., 

i,  524. 
Benzoyloxyphenylstyryltriazole, 

(Young  and  Annable),  T.,  216  ;  P., 

1896,  246. 
^-Benzoyloxy-)8-phenyl-o-toluoxazole 

(Henrich),  a.,  i,  446. 
3-Benzoyloxyphenyl-wi-tolyltriazole 

(Young  and  Annable),  T.,  214;  P., 

1896,  246. 
Benzoylphenanthrenes    (Perrier),   A., 

i,  226. 
Benzoyl-o-      and     ^-phenetolazophenol 
(Hewitt,    Moore,    and    Pitt),    P., 

1897,  157. 
7-Benzoyl-)8-phenylbutyric  acid  and  its 

oxirae  and  lactone  (Vorlander  and 
Knotzsch),  a.,  i,  286. 
7-Benzoyl-)8-phenylethylnialonic      acid 
(Vorlander    and    Knotzsch),    A., 
i,  286. 
Benzoylphenyh-sooxazolone  (Rabe),  A., 

i,  568. 
)8-Benzoyl-)8-phenylpropionic  acid  {desyl- 
acetic    acid)  (Japp    and    Lander), 
T.,  136,  155  ;  P.,  1896,  107,  109. 
from    phenylacetic    acid     and    benz- 
aldehyde  (Erlenmeyer),  A.,  i,  68. 
)3-Benzoylpicolinic  acid,  hydrogen  silver 

salt  of  (Jeiteles),  A.,  i,*  97. 
Benzoyl-a-propaldoxime,  conversion  of, 
into     propionitrile     (Minunni    and 
Vassalo),  A.,  i,  43. 
Benzoylpropionic  acid  (Fittig),  A.,i,  14. 
jS-Benzoyl-a-propylpropionic    acid, 

a-cyano-  (Klobb),  A.,  i,  419. 
Benzoylpyrogallol  dimethylic  ether,  and 
its    acetyl   and  benzoyl   derivatives 
(Bartolotti),  A.,  i,  193,  621. 
trimethylic  ether   (Bartolotti),  A., 
i,  621. 
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Benzoylpyruvic    acid,    preparation    of 

(Knohr  aud  Schmidt),  A.,  i,  67. 
Benzoylretene  (Perkier),  A.,  i,  226. 
B  enz  oyl-a-salicy  laldoxime ,     con  v  ersion 

of,  into  salicylonitrile  (MiNUNNi  and 

Vassalo),  a.,  i,  43. 
Benzoylsuccinic  acid,  ethylic  salt,  and 

the  action  of  ammonia  on  it  (Ruhe- 

MANN   and  HeMxMY),    T.,    333,    334; 

P.,  1897,  53. 
Benzoyltartarmethylimide        (Laden- 
berg).  A.,  i,  139. 
Benzoyltetramethyldiaminodiliydroxy- 

diphenylmethane  (Biehkinger),  A., 

i,  73. 
Benzoylthioacetate,     thio-,     bisulphide 

(BAUMANxand  Fromm),  A.,  i,  191. 
Benzoyltrachylolic  acid  (Stephan),  A. , 

i,  93. 
Benzoyltrimethylcj/cZohezanone  (  Knoe- 

VENAGEL  and  Fischer),  A.,  i,  611. 
Benzoyltriphenylcarbinol      (Bourcet), 

A.,  i,  567. 
^-Benzoyltriphenylmetliaiie  (Bourcet), 

A.,  i,  567. 
Benzoylveratrole     (Bartolotti),     A., 

i,  566. 
Benzoylxanthoresinotannol        ( H  i  lde- 

brand),  a.,  i,  228. 
Benzylallylamine,  ^-nitro-,  and  its  salts 

(Paal  and  Sprexger),  A.,  i,  184. 
Benzylamine,  formation  of  (Cohen  and 
Calvert),  T.,  1054;  (Del^pine), 
A.,  i,  394. 

action  of  ethylic  oxalacetate  on 
(WisLiCENUs  and  Beckh),  A., 
i,  398. 

amidosulphonate  (Paal  and  Lo- 
witsch),  a.,  i,  351. 

imidochloride,  benzoyl  derivative  (voN 
Pechmann      and      Heinze),     A., 
i,  516. 
a-  and  ;8-Benzylamineacetoacetic  acids, 

ethylic  salts,  refractive  powers  and  dis- 
persions of  (Bruhl),  a.,  ii,  297. 
Benzylaminocinnamic  acid,  ethylic  salt, 

refractive  power  and  dispersion  of,  in 

solution  (Bruhl),  A.,  ii,  297. 
Benzylamino-ethylenedicarboxylicacid, 

ethylic  salt  (Ruhemann  and  Hemmy), 

A.,  i,  634. 
Benzylamino-oxalic  acid,   benzylamine 

salt  (Wislicenus   and   Beckh),  A., 

i,  398. 
BenzyUsoamylamine,      ^^-amino-      and 

;?-nitro-   (Paal  and  Sprenger),   A., 

i,  184. 
Benzylaniline,  ^'-araino-   and    ^^-nitro-, 

(Paal  and  Sprenger),  A.,  i,  184. 
Benzyl-o-anisidine,    o-amino-,    o-nitro-, 

and  bis-o-nitro-  (Paal  and  Poller), 

A.,  i,  116. 
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Benzyl-;>anisidine,     o-nitro-,     and    its 
salts  (  Paal  aud  Schilling),  A. ,  i,  117. 
Benzylazo-a-benzylnaphthylamine,  and 
its  hydrochloride(PAAL  and  Lowitsch), 
A.,  i,  351. 
/8-Benzyhsobenzaldoxime,  j^-bromo-  and 
o-nitro-     (Kjellin     and     Kuylen- 
stjerna),  a.,  i,  279. 
Benzylbenzenylamidine,  benzoyl  deriva- 
tive of  (Beckmann  [and  Sandel]),  A. , 
i,  565. 
Benzylcarbamide,  action  of  tannin  on 

(Coninck),  a.,  i,  570. 
o-BenzyleneiminazoIylmercaptan 

(Gabriel  and  Stelzner),  A.,  i,  62. 
Benzylethylamine,  ^-nitro-,  and  its  salts 

(Paal  and  Sprenger),  A.,  i,  184. 
Benzyl  ethyl  ketone,  cyano-  (Walther 

and  Schickler),  A.,  i,  524. 
Benzylfumaramic    acid,    hydrolysis    of 
(Piutti  and  Giustiniani),  A.,  i,  24. 
Benzylglutaconic    acid    (Bolam),    P., 

1896,  185. 
Benzylhexahydro-m-cresol.    See  Benzyl- 
methylc^/c/ohexanol    (Wallach),   A., 
i,  159. 
Benzylhexahydro-m-toluidine,     hydro- 
chloride, carbamide,  and  acetyl  deriva- 
tive (Wallach),  a.,  i,  159. 
o-Benzylhydroxylamine,  from  camphor- 
oxime  benzylic  ether,  platinochloride 
(Forster),  T.,  1039  ;  P.,  1897,  165. 
)8-Benzylhydroxylamine,  action  of  chlor- 
ine   on    (Kjellin    and    Kuylen- 
stjerna),  a.,  i,  615. 
action  of  hydrochloric  acid  on  (Kjel- 
lin), A.,  i,  614. 
)8-Benzylhydroxylaniine,  ^j-bromo-,  and 
its     liydrochloride     (Kjellin     and 
Kuylenstjerna),  a.,  i,  615. 
o-nitro-,  action  of  hydrochloric  acid  on 
(Kjellin),  A.,  i,  614. 
and  its  hydrochloride  (Kjellin  and 
Kuylenstjerna),  A.,  i,  279. 
Benzylic    alcohol,    action    of    nitrogen 
tetroxide   on   (Cohen   and   Cal- 
vert), T.,  1052  ;  P.,  1897,  166. 
^-benzoyl  derivative  of,  and  its  ace- 
tate (Bourcet),  A.,  i,  567. 
alcohol,  ?tt,-amino-,  and  its  mon-  and 
di-acetyl  derivatives  (Lutter),A.  , 
i,  406. 
o-nitro-   [phenylnitrocarhinol)   (Co- 
hen and  Calvert),  T.,  1054  ;  P., 
1897,  166. 
0-  and  ^-nitro-,  action  of  nitrogen 
tetroxide  on  (Cohen  and   Har- 
rison), T.,  1057  ;  P.,  1897,  166. 
p-uitro-,    formation   of  (Elbs),   A., 
i,  332. 
bromide,     jj-benzoyl       derivative      of 
(Bourcet),  A.  i,  567. 
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Benzylic     chloride,      action     of    hexa- 
methyleiietetramine     on    (DeliS- 
pine),  a.,  i,  394. 
o-nitro-(PAAL  and  Kromschrodbr), 
A.,  i,  115; 
condensation    of,    with  o-  and  p- 
nitraniline,     with    o-anisidine, 
and   with    o-i^henylenediamiue 
(Paal  and  Poller),  A.,  i,  116. 
cyanide,    o-cyano-,    condensation    of, 
with  ?;i-uitrobenzoic  chloride  (Har- 
per), A.,  i,  106. 
ethylic  ether,  formation  of  (Paal  and 

Lowitsch),  a.,  i,  351. 

mercaptan     and    methosulphide,    m- 

amino-,     m-nitro-     (Lutter),     A., 

i,  406. 

nitrite,   preparation    of  (Cohen  and 

Calvert),  T.,  1050  ;  P.,  1897, 166. 

sulphide,     ?n.-nitro-     (Lutter).     A., 

i,  406. 
bisulphide,    ??i-amino-,    and   ?/i-nitro- 

( Lutter),  A.,  i,  406. 
thiocarbamate    and    thiocyanate,    m- 
nitro-  (Lutter),  A.,  i,  406. 
Benzylideneacetone  and  its  phenylhydr- 
azoue  (Tager),  A.,  i,  344. 
o-chloro-,  and  9;i-nitro-  (Vorlander), 
A.,  i,  274. 
Benzylideneacetophenone,  reduction  of 
(Harries  and  Hubner),  A.,  i,  550. 
action  of  hydroxylamine  on  (Claus) 
A.,  i,  189. 
Benzylideneacetoxime  and  a  bromine  de- 
rivative (Tager),  A.,  i,  344. 
o-chloro-  (Vorlander),  A.,  i,  274. 
Benzylideneaminoguanidine,   behaviour 
of,  towards  diazo-salts  (Wedekind), 
A.,  i,  241. 
j?>nitro-  (Wedekind),  A.,  i,  241. 
Benzylideneaminohydrindene       (  Revis 
and  Kipping),  T.,  251  ;  P.,  1896,  229. 
Benzylideneaminohydroxyphenyloso- 
triazole  (Thiele  and  Schleussner), 
A.,  i,  379. 
Benzylideneaminophenylguanidine  and 

its  salts  (Pellizzari),  A.,  i,  47. 
Benzylideneamino-^-tolylguanidine  and 

its  salts  (Pellizzari),  A.,  i,  47. 
Benzylideneanilide,     condensation     of, 
with  ethylic  acetoacetate  (Lachowicz), 
A.,  i,  118. 
Benzylidenebeiizliydrazide(SuBAscHo\v) 

A.,  i,  311. 
4-Benzylidene-bis-l-phenyl-3-niethyl-5- 

pyrazolone  (Lachowicz),  A.,  i,  119. 
cl;  Z-,  andr-BenzylidenecamphorjCrystal- 
lographic  properties  of  (Minguin),  A., 
i,  163,  164. 
Benzylidene-?>t-liydroxylaminobenzoic 
acid     (Gattermann,     Wurst     and 
BoHN),  A.,  i,  189. 


Benzylidenemethylhexenone,    combina- 
tion of,  with  acetone  (Wallach),  A., 
i,  159. 
Benzylidenemethylt6*ooxazolone, 

m-nitro-    (Schiff    and     Betti),    A., 
i,  493. 
1    Benzylidenemethylphthalide    (Blank), 

A.,  i,  61. 
j   Benzylidenephenyldihydroresorcinol 
I       (Vorlander  and  Erig),  A.,  i,  275. 
I   Benzylidenephenyldihydroresorcylic 
j       acid  (Vorlander),  A.,  i,  273. 
I   Benzylidenephenylhydrazine     (Pelliz- 
j  ZARi),  A.,  i,  47. 

I       wi-nitro-  (Vorlander),  A.,  i,  274. 
'   Benzylidenephenylhydjroxylamine 
j       (Gattermann,  Wurst,  and  Bohn),  A. , 
I       i,  189. 

I   Benzylidenephtlialide,cyano-  ( Walther 
I       and  Schickler),  A.,  i,  524. 
I   Benzylidene-o-,  m-,  and  j^-tolylhydroxyl- 
amines   (Gattermann,    Wurst,  and 
Bohn),  A.,  i,  189. 
:   Benzylidene-jt^-xylylhydroxylamine 
i       (Gattermann,  Wurst,  and  Bohn),  A. , 
\       i,  189. 
Benzylidenic    bromide,     o-nitro- 
(Reissert),  a.,  i,  418. 
nitrosate  (Cohen  and  Calvert),  T., 
1055  ;  P.,  1897,  166. 
Benzylmalimide   (Piutti  and  Giustin- 

lANi),  A.,  i,  24. 
Benzylmalimides,    optical    rotation    of 
(Ladenburg  and  Herz),  A.,  i,  460. 
structural-  or  stereo-isomerides(  Laden- 
burg), A.,  i,  138. 
Benzylmalonic  acid,  cyano-,  ethylic  salt 

of  (Bredt  and  Kallen),  A.,  i,  154. 
Benzylmethylamine,  ^-nitro ,    and    its 
salts    (Paal    and    Sprenger),     A., 
i,  184. 
Benzylmethylhexanol  (Wallach),  A., 

i,  159. 
Benzyl  methyl  ketone,  cyano-  (Walther 

and  Schickler),  A.,  i,  524. 
Benzylmethylnitramine,  refractive  power 
and  dispersion  of  (Bruhl),  A.,  ii,  297. 
4: 5-Benzylmetliyh'5ooxazolone       (Rin- 

man),  a.,  i,  444. 
Benzylnitramine,     j^-nitro-,      and     its 
methyl  ethers,    refractive   power  and 
dispersion  of,  in  solution  (BRiJHL),  A., 
ii,  297. 
Benzylisonitramine,  ^-nitro-,   refractive 
power  and  dispersion  of,    in  solution 
(BrIjhl),  a.,  ii,  297. 
Benzyl-o-nitraniline,  o-uitro-  (Paal  and 

Kromschroder),  a.,  i,  115. 
Benzyl-^-nitraniline,  o-nitro-  (Paal  and 

Poller),  A.,  i,  115. 
Benzyl-o-nitroisobenzaldoxime,   o-nitro- 
(Paal  and  Poller),  A.,  i,  185. 
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Benzyl-o-phenylenediamine,     condeusa- 
tion  of,  with  oxalic  acid  (Hinsberg), 
A.,  i,  121. 
o-nitro-,   and    its    formyl    derivative 
(Paal  and    Kromschroder),    A., 
i,  115. 
Benzyl-i9-phenylenediamine,     o-amino-, 
and  its  salts  (Paal  and  Poller),  A., 
i,  115. 
Benzylphenylhydrazones  of  sugars  (van 
EcKEN.sTEiN  andDE  Bruyn),  a.,  i,  41. 
Benzylphthalimidine,     preparation     of 

(Gabriel  and  Oiebe),  A.,  i,  59. 
Benzylpropylamine,  ;;-nitro-,  and  its  salts 

(Paal  and  Spren(;p:k),  A.,  i,  184. 
Benzylpropylenetetracarboxylic     acid, 
ethylic    salt,    action     of    alkalis    on 
(BoLAM),  P.,  1896,  184,  185. 
Benzyl  propyl  ketone,  cyano-  (Walther 

and  Schickler),  A.,  i,  524. 
Benzyl-^-santonous  acid,  and  its  ethylic 

salt  (Castoro),  a.,  i,  630. 
Benzyl-Z-santonous  acid  (Castoro),  A., 

i,  630. 
Benzylsulphamic  acid,  and  its  benzyl- 
ami  ne    and    other    salts    (Paal    and 
Lowitsch),  a.,  i,  351. 
Benzylsulphonitrosamic  acid,  salts  and 
phenylhydrazide       of      (Paal       and 
Lowitsch),  A.,  i,  351. 
Benzyltetrahydroquinazoline,3-o-amino- 
and  its  salts  (Busch,  Birk,  and  Leh- 
mann),  a.,  i,  543. 
Benzylthiotetrahydroqainazoline, 
o-amiuo-   (Busch,    Birk,    and    Leh- 
mann),  a.,  i,  543. 
Berberine,,    occurrence   of,   in  Berheris 
Oetncnsis  (Perkin),  T.,  1198   ;  P., 
1897,  198. 
"detection     of     (Jaworowski),     A., 
ii,  610. 
Berheris  Oetnensis,  occurrence  of  berberine 
in    (Perkin),    T.,    1198  ;    P.,    1897, 
198. 
Bergamot  oil,  examination  of  (Schimmel 

and  Co.),  A.,  ii,  435. 
Beryl  from  Spain  (Chaves  and  Relim- 
pio).  A.,  ii,  412. 
pseudomorphous,  from  Sweden  (Hog- 
bom),  A.,  ii,  506. 
Beryllium  salts,  isomorphous  relations  of 
(Retgers),  a.,  ii,  17. 
oxide  (Lebeau),  A.,  ii,  144. 
j)otassium silicates (Duboin),  A.,ii,  96. 
silicotungstate        (Wyruboff),       A., 

ii,  178. 
sulphate,  refractive  powers  of  solid  and 
dissolved  (Gladstone  and  Hibbert), 
T.,  824. 
Beryllium,    detection   of,  by    nitroso-)8- 
naphthol  (Burgass),  A.,  ii,  163. 
estimation  of  (Glasbr),  A.,  ii,  191. 


Betaine,    occurrence    of,    in    species  of 

Lathyrus  (Jahns),  A.,  i,  382. 
Betorcinolcarboxylic  acid,  methylic  salt 

(Hesse),  A.,  i,  631. 
Biatora     lucida,     occurrence   of    rhizo- 

carpic  acid  on  (Zopf),  A.,  i,  364. 
Bile,  solubility  of  a  fatty  acid  in  (Moore 
and  Rockwood),  A.,  ii,  150. 

of  ox,  deoxycholic  acid  from  putrefied 
(Vahlen),  a.,  i,  647. 

the  colouring  matter  of  (Kuster),   A., 
i,  647. 
Bilirubin,  oxidation  and  hydrolysis  of 

(KiJSTER),  A.,  i,  647. 
Biliverdic  acid  (Kijster),  A.,  i,  647. 
Biotite  from  Massachusetts  (Emerson), 
A.,  ii,  566. 

constitution  of  (Clarke),  A.,  ii,  51. 

transparency    of,    for    Routgen    rays 
(Doelter),  a.,  ii,  470. 
Birotation.     See  Photochemistry. 
Bisabol-Myrrha,  constituents  of  (Tuch- 

olka),  a.,  ii,  584. 
Bis-acetoxyphenylacrylic    acid,   ethylic 

salt  (Paal  and  Hartel),  A.,  i,  598. 
Bis-benzoyloxycrotonic  acid,  ethylic  salt, 

and  action  of  sulphuric  acid,  of  alcoholic 

ammonia,  and  of   phenylhydrazine  on 

(Paal  and  Hartel),  A.,  i,  598. 
Bis-benzoyloxyphenylacrylic    acid, 

ethylic  salt  (Paal  and  Hartel),  A., 

i,  598. 
Bis-benzylallylamine    and    Bis-benzyl- 

-zso-amylamine,  bis-ji7-nitro-  (Paal  and 

Sprenger),  a.,  i,  184. 
Bis-benzylaniline,  bis-js-nitro-  (Paal  and 

Sprenger),  A.,  i,  184. 
Bis-benzylethylamine,  bis-;?-nitro-  (Paal 

and  Sprenger),  A.,  i,  184. 
Bis-benzylhydroxylamine,    bis-o-amino- 

and    bis-o-nitro-,    and    its    salts   and 

acetate  (Paal  and  Poller),  A.,  i,  185. 
Bis-benzylmethylamine,      bis-^-nitro- 

(Paal  and  Sprenger),  A.,  i,  184. 
Bis-benzylpropylamine,     bis-jp-nitro- 

(Paal  and  Sprenger),  A.,  i,  184. 
Bis-diazonium    chloride    and    sulphate, 

from     m-      and     ^-phenylenediamine 

(HANTZSCHand  Borghaus),  A.,  i,  186. 
Bis-diphenylpyrazolone,   preparation   of 

(Baumann  and  Fromm),  A.,  i,  192. 
Bis-hydroxyphenylacrylic  acid,  and  its 

ethylic    salt    and    sodium    derivative 

(Knorr),  a.,  i,  64. 
Bismuth,  crystals  of,  in  slag  (  Heberdey), 
A.,  ii,  265. 

occurrence  of,  in  common  minerals 
(Hartley  and  Ramage),  T.,  533  ; 
P.,  1897,  11. 

electrical  resistance  of,  at  low  tempera- 
tures and  in  magnetic  fields  (Dkwar 
and  Fleming),  A.,  ii,  240,  474. 
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Bismuth,    thermoelectric    properties    of 
(Burnie),  a.,  ii,  439. 
solubility  of,   in    ziuc    (Spring    and 
Romanoff),  A.,  ii,  36. 
Bismuth  alloys  with  copper  and  silver, 
freezing  points    of   (Heycock   and 
Neville),  A,,  ii,  245. 
with  zinc,  freezing  points  of  (Heycock 
and  Neville),  T.,  390  ;  P.,  1897,  61. 
Bismuth  bromide  and  iodide,  action  of 
nitrogen      peroxide      and     air     on 
(Thomas),  A.,  ii,  377. 
c^ichloride  (Thomas),  A.,  ii,  377. 
caesium  chloride  (Wells  and  Foote), 
A.,  ii,  551. 
iodide    (Wells    and    Foote),    A,, 
ii,  551. 
potassium  iodide,  use  of,  as  a  reagent 

for  alkaloids  (Jahns),  A.,  i,  381. 
oxyiodide  (Blyth),  A.,  ii,  102. 
sulphide,  effects  of  high  temperatures 
on  (Mourlot),  a.,  ii,  273. 
solubility    of,     in   alkali   sulphides 
(Stillmann),A.,  ii,  127  ;  (Stone), 
A.,  ii,  434. 
Bismuth,     detection,    estimation     and 
separation  of— 
detection  of,  in  presence  of  the  noble 

metals  (Vanino),  A.,  ii,  604. 
detection   of,     by     nitroso-;8-naphthol 

(BuRGASs),  A.,  ii,  163. 
estimation  of  (Muthmann  and  Maw- 
row),  A.,  ii,  78. 
estimation  of  small    amounts    of,    in 

alloys  (Stillman),  A.,  ii,  127. 
estimation  of,  in  copper  (Murmann), 

A.,  ii,  347. 
separation  of    metals  from  (Moyer), 

A.,  ii,  434. 
separation   of    lead    from    (Benkert 

and  Smith),  A.,  ii,  435. 
separation  of  zinc  and  cadmium  from 
(Muthmann    and    Mawrow),    A., 
ii,  78. 
Bismutosmaltine   from    Saxony   (Fren- 

zel),  a.,  ii,  266. 
Bis-nitrosylbenzyl  and  its  o-nitro-  and 
jw-bromo-   derivatives     (Kjellin    and 
Kuylenstjerna),  a.,  i,  615. 


Bis-nitrosylbenzyls, 


constitution    of 


(Kjellin),  A.,  i,  616. 
Bis-phenylmethyldiketohydrindone 

(Black),  A.,  i,  61. 
Bis-phenylmethylpyrazolone  (Paal  and 

Haktel),  a.,  i,  598. 
Bis-phenylmethylpyrazoloneazodi- 

phenyl  (Wedekind),  A.,  i,  443. 
Bis-thiopyro tartaric  acid  (Andreasch), 

A.,  i,  327. 
Bitter  Almond  Oil,  detection  of  alcohol 

and   nitrobenzene   in   (Gossart),    A,, 

ii,  352. 


Bitter  Almond  Oil,  estimation  of  hydro- 
cyanic    acid    in     (Kremers     and 
Schreiner),  Ai,  ii,  607. 
Bitter  Fennel,   constituents  of   oil   of, 

(Tardy),  A.,  i,  578. 
Bittern,  gold  in  (Liversidge),  T.,  298  ; 

P.,  1897,  22. 
Bixin,  crystalline,  preparation  of  (Zwick), 

A.,  i,  630. 
Bleaching  powder  manufacture  (Hasen- 

clever),  a.,  ii,  143. 
Blende,  composition  of  (Hartley  and 

Ramage),  T.,  540  ;  P.,  1897,  13. 
estimation  of  sulphur  in  (Noaillon), 

A.,  ii,  595. 
Bliabergite  from  Sweden  (Igelstrom), 

A.,  ii,  268. 
Blood,     composition    of    in     new-born 
j  animals  (Winternitz),  A.,  ii,  149. 

j       absorption  spectrum  of  (Lewin),  A., 

ii,  534. 
method   of    determining   the    specific 

gravity  of  (Zuntz),  A,,  ii,  377. 
coagulation    of   (Hammarsten),    A., 

ii,  152. 
causes  of  coagulation  of  (Spiro  and 

Ellinger),  a.,  ii,  378. 
coagulation  of,  by  injection  of  extract 

of  liver  (Mairet  and  Vires),  A., 

ii,  330. 
action   of  purified    albumose   on    the 

coagulability  of  (Fiquet),  A.,  ii,  610. 
effect   of  peptone    injections    on    the 

coagulation  of  (Thompson),  A. ,  ji,  60. 
amounts  of  argon  and  nitrogen  in  the 

(Ri^GNARD    and    Schlcesing),    A., 

ii,  273. 
non-occurrence  of  argou  in  the  pigment 

of  (Zaleski),  A.,  ii,  334. 
amounts  of  chloride  and  phosphate  in 

the,  during  disease  (v.  Moraczew- 

SKi),  A.,  ii,  221. 
presence  of  a  fat-splitting   enzyme  in 

(Hanriot),  a.,  ii,  149. 
changes  undergone  by  fat  in  the  (Cohn- 

stein  and  Michaelis),  A.,  ii,  182. 
increase  of  the  fat  in,  during  starvation 

(ScHULz),  A.,  ii,  150. 
effect  of  high  altitudes  on  the  haemo- 
globin   of   (Weiss),    A.,    ii,    219; 

(GiACOSA),  A.,  i,  569. 
lipase  from  the  (Hanriot),  A.,  ii,  378. 
properties  and  estimation  of  lipase  in 

(Hanriot  and  Camus),  A.,  ii,  273. 
tension  of  oxygen  in  arterial  (Haldane 

and   LoRRAiN  Smith),    A.,  ii,  59, 

218. 
oxidation  in  (Bach),  A.,  ii,  402. 
presence  of  an  oxidation-ferment  in  the 

(Salkowski  and   Yamigiwa),  A., 

ii,  333. 
effect  of  leech  extract  on  the  putrosci- 
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bilit}'-  of  (Rose  and  Delezenxe), 

A.,  ii,  334. 
Blood,  influence  of  disease  on  inorganic 

salts  of  (von   Moraczewski),   A., 

ii,  571. 
percentage  of  sugar  in, during  phloridzin 

glycosuria  (Pavy),  A.,  ii,  64. 
nature  of   the    substances  in,   which 

reduce    cupric    salts    (Henriques), 

A.,  ii,  570. 
action    of     carbon      bisulphide      on 

(Kromer),  a,,  ii,  64. 
action    of    nitrites     on      (Haldane, 

Makgill  and  Mavrogordato),  A., 

ii,  63,  221. 
detection  of,  by  means  of  hsemochrom- 

ogen  (Donogany),  A.,  ii,  468. 
estimation   of   iron   in    (Jolles),   A., 

ii,  126. 
estimation  of  fibrin  in  (Kossler  and 

Pfeiffer),  a.,  ii,  196. 
estimation   of  sugar  in    (Pavy),    A., 

ii,  80. 
Blood   corpuscles,  influence  of  osmotic 
pressure  on  the  volume  of  (Koepre), 
A.,  ii,  418. 
Blood-gases,    new  form    of   pump    for 

separation  of  (Neesen),  A.,  ii,  149. 
Blood-serum,  albumin   from   (Michel), 

A.,  i,  176. 
Blowpipe  analysis  by  plaster  of  Paris 

method  (Andrews),  A.,  ii,  189. 
Boiling  point,  determination  of  (Beck- 

mann),  a.,  ii,  88. 
apparatus    for    determining    (Jones), 

A.,  ii,  539. 
of  solutions,  apparatus  for  determining 

the  (Fuchs),  a.,  ii,  244. 
of  diff'erent  substances,  relation  between 

the  (Groshans),  A.,  ii,  244. 
of  the  halogen  hvdrides  (Estreicher), 

A.,ii,  21. 
of  mixtures  of  )8-naphthol  and  benzene 

(Kuriloff),  a.,  ii,  484. 
of  normal  pentane  (Young),  T.,  446  ; 

P.,  1897,  58. 
Bones,  composition  of  fossil  elephant's 

(VAN  Bemmelen  and  Klobbie),  A., 

ii,  490. 
proportion  of  mineral  constituents  in 

birds'  (DtJRiNG),  A.,  ii,  571. 
]>roportion  of  sulphates  in  the  ash  of  j 

(Morner),  a.,  ii,  571. 
effect  of  administration  of  oxalic  acid 

on  (Caspari),  a.,  ii,  576. 
influence  of  starvation  onthe(WEiSKE), 

A.,  ii,  219. 
Borax.     See  Sodium  biborate. 
Bomeol,    behaviour    of,    towards  phos- 
phorus trichloride  and  bromine  (Marsh 
and   Gardner),    T.,    286;   P.,  1896, 
187. 


Bomeol,   iwnitroso-.       See  Hydroxy- 

camphoroxime. 
Bomylic     chlorides,     relation    of,    to 
camphene  hydrochloride  (Reychler), 
A.,  i,  246. 
Boron  oxide — 

Boric  acid,  constitution  of  solutions  of 
(Kahlenberg  and  Schreiner), 
A.,  ii,  30. 
properties  of  glass  and  enamels  con- 
taining (Grenet),  a.,  ii,  141. 
action  of,    on  milk  (Farrington), 

A.,  ii,  195. 
estimation  of  (Kraut),  A.,  ii,  283  ; 
(Bellocq,       Schneider,       and 
Gaab),  a.,  ii,  597. 
estimation   of,    as  potassium   boro- 
fluoride  (Thadd^eff),  A.,  ii,  597. 
estimation  of,  volumetrically  (Honig 
and  Spitz),  A.,  ii,  159  ;  (Jorgen- 
sen),  a.,  ii,  283. 
estimation      of,      in      foods      (de 

Koningh),  a.,  ii,  597. 
estimation  of,  in  milk  (Dentges), 

A.,  ii,  517. 
separation    of,    from    silica   (Honig 
and  Spitz),  A.,  ii,  159. 
Boron-iron  (Warren),  A.,  ii,  213. 
a-Borragophyll,  absorption  spectrum  of 

(flTARD),  A.,  ii,  130. 
Botryogen,  from  Sweden  (Sjogren),  A., 

ii,  325. 
Bournonite,  from  Isere  (Termier),  A., 

ii,  503. 
Brass,   estimation  of  copper,  tin,  zinc, 
iron,    and    lead    in   (Hollard),    A., 
ii,  521. 
Brassica.     See  Agricultural  Chemistry. 
Bread,    changes   during  the   baking  of 
(Stone),  A.,  ii,  461. 
detection     of    alum    in    (van     der 

Plancken),  a.,  ii,  602. 
detection  of  aniline  blue  in  (Violette), 
A.,  ii,  295. 
Bromine,  atomic  refraction  of  (Traube), 
A.,  ii,  197. 
spectra       of       (Trowbridge       and 

Richards),  A.,  ii,  200. 
electromotive    force    required  for  the 
separation       of      (Nernst),       A,, 
ii,  395. 
electrical   convection   of,  in  solutions 

(Picton  and  Linder),  T.,  571. 
decomposition  of  aqueous  solutions  of 

(Jakowkin),  a.,  ii,  246. 
action  of,  on  metallic  chlorides  (Blau), 

A.,  ii,  122. 
action  of  highly  purified,  on  mercury 
(Shenstone),  T.,  485  ;  P.,  1897,  2. 
presence  of,  in  the  body  after  adminis- 
tration of  bromine  compounds 
(Rosenthal),  A.,  ii,  60. 
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Bromine,     detection,    estimation,    and 
preparation  of— 

detection   of,    in   organic    compounds 

(Kastle  and  Beatty),  A.,  ii,  430. 

estimation  of,  with  carbon,  hydrogen, 

and  sulphur  simultaneously  (Denn- 

stedt),  a.,  ii,  432. 

estimation  of,  in  presence  of  chlorine 

(Blau),  a.,  ii,  122. 
estimation  of,  in  presence  of  chlorine 
and    iodine    (Bennet  and  Place 
way),  a.,  ii,  122.  _ 
separation    of   chlorine    from     (Bau 

BiGNY  and  Rivals),  A.,  ii,  385. 
separation   of  chlorine  from,  in  pre 
sence   of  acetates,    sulphates,     and 
nitrates   (Jannasch  and    Kolitz) 
A.,  ii,  594. 
separation  of  chlorine  and  iodine  from 
in  organic    compounds  (Jannasch 
and  Kolitz),  A.,  ii,  594. 
Hydrogen  bromide,  boiling,  melting 
and       critical      temperatures       of 
(ESTEEICHER),  A.,  ii,  21. 
Bromo-derivatives.     See  under  : — 
Acetamide. 
Acetanilide. 
Acetic  acid. 

Acetophenetidide  {phmacetin). 
Acetophenetoilamide. 
Acetophenone, 
Acetosuccinic  acid. 
Acetoxybenzonitrile. 
Acetylacrylic  acid. 
Acetylcodeine. 
Acetylene. 
Acetylnaphthols. 
Acetylthebaol. 

Acid,  dihromo-f  Ci2Hio08,Br2. 
Acraldoxime. 
Acrylic  acid. 
Albumin. 
Allylic  alcohol. 
Allylic  bromide. 
Aniline. 
Anilinotoluene. 
Anisoil. 

Anisyl  methyl  ketone. 
Apigenin. 
Arachidic  acid. 
Baptisin. 
Benzaldoximes. 
Benzamide. 
Benzene. 

Benzeneazo-wo-propylene. 
Benzenediazoic  acid. 
Benzenediazophenylsul  phone. 
Benzenediazosulphouic  acids. 
Benzenesulphonamide. 
Benzenyloximebutyric  acid. 
Benzimidomethylic  ether. 
Benzoic  acid, 


Bromo-derivatives.     See  under : — 
Benzonitrile. 

^-Benzoylbenzylic  bromide. 
Benzoylbenzylidenic  dibromide. 
Benzyl-iso-benzaldoxime. 
Benzylhydroxylamine. 
Benzylic  bromide. 
Benzylidenic  bromide. 
Bromhydrins. 

Butyric  and  wo-butyric  acids. 
Butyrylthiocarbimide. 
Caffeine. 
Camphenes. 
Camphenones. 
Camphenylnitramines. 
Camphor. 
Camphoric  acids. 
Camphoric  anhydride. 
Camphorsulpholactone . 
Camphorsulphonic  acid. 
Camphylic  acid. 
Carbazole. 
Catechol. 
Cerotic  acid. 
Cholestenone. 
Cinnamamide. 
Cinnamic  acid. 
Codeine. 
Convolvulin. 
Cresotic  acid. 
Crotonic  acid. 
Crotononitrile. 
«|/-Cumenol. 

^-Cumyl  methyl  ketone. 
Cynoctonine. 
Cytisine. 

Diacetophenetoilamide. 
Diaoetylmorphine. 
Dianisoil  ketone  and  thioketone. 
Diazoamidobenzenes . 
Diazobenzene. 

Diazobenzene-acetoacetic  acid. 
Diazonium  bromide. 
Dibromhydrin. 
Diethylamine. 
Diethylaniline. 
Dihydrocampholenolactones. 
Dihydroxybenzoylbenzene. 
Diketohydrindenecarboxylic  acid. 
Diketohydronaphthenecarboxylicacid. 
Di-4-methoxy-2  : 5-dimeth3^1benzylic 

sulphide. 
Dimethylacetoacetic  acid. 
Dimethylaniline. 
DimethylcycZohexane.    . 
3' :  3'-Dimethyl-2'-indolinone. 
Dimethylquinoline. 
Dimethylsuccinic  acid. 
Dimethylthiophen. 
Dimethyl-o-toluidine. 
Dimethyltricarballylic  acid. 
jS-  Dimethyltrimethylenic  dibromide. 
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Bromo-derivatives.     See  under,: — 

DiphenylallyJeue. 

Dipheiiylcrotonic  acid. 

Diplienylethane. 

Diphenylmethane. 

Dithienylethane. 

Dithienylethylene. 

4-Ethoxy-  2:5-  dimethylbenzylic  me- 
thylic  ether. 

Ethoxynaphthalene. 

Ethoxyphenylphthalimide. 

Ethoxyphenylsuccinamic  acid. 

Ethoxyphenylsucciniinide. 

Ethylbenzene. 

Ethylene. 

Ethylic  allylic  ether. 

Et  hylic  bromide. 

Ethyltheobromine. 

Fructosephloroglucide. 

Furfuran. 

Gallic  acid. 

Gallocyanin. 

Guanine. 

Heptylene. 

Hexadiene. 

Hexahydroxylic  acids. 

Hexane. 

Hexenoic  acids. 

Hexoic  acid. 

Hexylamine. 

Hexylene. 

Hydrindone. 

Hy  drindony  Ibronihy  drindone. 

Hydrocarbon,  C3H4. 

4-Hydroxyautipyrine. 

p-Hydroxy benzoic  acid. 

j^-Hydroxybenzonitrile. 

Hydroxycaraphorsulphonic  acid. 

4-Hydroxy-2  :  5 -dimethylbenzylic    al- 
cohol. 

di-4-Hydroxy-  2  :  5  -  dimethylbenzylic 
sulphide. 

0- Hydroxy diphenylacetic  lactone. 

Hydroxy hydrindenedicarboxylic  acid. 

4-Hydroxy-3-methylbenzylic  alcohol. 

Hydroxynaphthaquinolcarboxylicacid. 

Hydroxynaphthaquinonecarboxylic 
acid. 

Hydroxypropionyl-wo-phthalic  acid. 

Hydroxyquinolines. 

5-Hydroxy-m-toluic   acid   (crcsotic 
acid). 

Indonylhydriudone. 

Ketohydrindenecarboxylic  acid. 

Ketopinic  acid. 

Lactone,  CigHgO^Bra. 

Lapaconitine. 

Levulinic  anhydride. 

Maleic  acid. 

Malonic  acid. 

Malononitrile. 

Malonyldiethylcarbamide. 


Bromo-derivatives.     See  under  : — 

Melissic  acid. 

Mesitylene. 

Methane. 

4-Methoxy-2  :  5  -  dimethylbenzylic  al- 
cohol. 

Methoxyphenanthrene. 

Methylheptane. 

Methylc^/cZohexaue. 

Methylic  allylic  ether. 

Methylmorphimethine. 

1  : 3-Methyltsopropylhexanol-5. 

1  ;  3-Metliyl^sopropylc2/cZohexene. 

Methyl  propylnitramine. 

Methyltrihydroquinoline-1-sulphonic 
methylbetaine. 

Morphine. 

Mucophenoxybromic  acid. 

Naphthalene. 

Naphthaquinonecarboxylic  acids. 

Naphthol. 

o-Napthylpropylsulphone. 

Jis-Nitrosobenzyl. 

Orcinolphthalein. 

Pentadecylic  acid. 

c^/cZoPentadione. 

c2/cZoPentenedione. 

Pentethylphenyl  methyl  ketone. 

Peonol. 

Phenacylaniline. 

Phenetidines. 

Pheuetoil. 

Phenol. 

Phenolphthalein . 

Phenoxymaleic  acid. 

Phenoxymaleimide. 

Pheuylallylacetic  acid. 

Phenylcarbamic  acid. 

Phenylcarbamide. 

Phenyldiethylphosphine. 

Phenyleneiminotoluene. 

Phenylethane. 

Phenyl  ethyl  ketone. 

Phenyl-^- hydroxy tolylacetic  lactone. 

Phenylic  ethylic  thioether. 

)8-Phenyllactic  acid. 

Phenylmethylcarbamide. 

2'  :  3-  Phenylmethyldiketohydrindene. 

Phenylnitramiue. 

Phenylph  osphine. 

Phenylphosphinic  acid. 

Phenylphosphinous  acid. 

Phenlypropiolamide. 

Phenyl  propyl  ketone. 

Ph  eny  Ipropylsulphoue. 

Phenylpyrazolidone. 

Phenylsulphazide. 

Phosphenylic  chloride. 

Phthalodiethylamide. 

Piperidoxylenol. 

Piperonylaniide. 

Piperonylpicoline. 
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Bromo-derivatives.     See  under  : — 
Propenyl   bromhydrins  and   epibrom- 

hydrins. 
Propionic  acid. 
Propionic  bromide. 
Propionylthiocarbimide. 
Propylmalonic  acid. 
Protocatechuic  acid. 
Quinolines. 

Quinolyloxyacetic  acid. 
Salicylic  chloride. 
Septentrionale. 
Stilbene. 
Succinic  acid. 
Succinodiamide. 
Tetracetoxydibenzyl. 
Tetrahydroquinoline-4-sulphonic  acid. 
Tetramethyldiaminoxanthone. 
Tetraraethylene. 
Tetraphenylethylene. 
Toluene. 

Toluene5?//idiazosulphonic  acids. 
Toluquinone. 
^-Tolyl  methyl  ketone. 
??i-Tolylphosphonic  acid. 
Tolylpropylsulphones. 
^-Tolylpyrazolidone. 
Triketonaphthalenecarboxylic  acid. 
Trimellithic  acid. 
Trimethylallylammonium. 
Triniethylglutaric  acid. 
Triphenylmethane. 
t'so- Valeric  acid. 
Veratric  acid. 
Veratrole. 
Vinylic  tribromide. 
^-Xylene. 
m-  and  ^-Xylenols. 
^Xyloquinone. 
??i-Xylylic  ethylic  ether. 
"  Bromopyrantine,"       See     j^-Ethoxy- 

phenylsuccinimide,  o-bromo-. 
Bronze,  estimation  of  copper,  tin,  zinc, 
iron,    and  lead  in  (Hollaed),   A., 
ii,  521. 
phosphor-,  Cfctimation   of  phosphorns 
in  (Oettel),  a.,  ii,  157. 
Brown-coal  tar,  estimation  of  paraffin  in 

(Holde),  a.,  ii,  351. 
Brown  spar.     See  Ankerite. 
Brucine,  detection  of  (Hilger  and  Jan- 
sen),  A.,  ii,  436;   (Jaworowski), 
A.,  ii,  610. 
detection  of,  by  colour  tests  (  Pichard), 

A.,  ii,  168. 
estimation  of  (Keller),  A. ,  ii,  84. 
Brucite.     See  Nemalite. 
Brushite  on  human  skeletons  (Lacroix), 

A.,  ii,  505. 
Bucco    leaves,   oil    of,    constituents  of 

(Kondakoff),  a.,  i,  227. 
Buckwheat.  S(e  Agricultural  Chemistry. 


Bulbocapnine,  melting  point  of  the  meth- 
iodide  of ;  acetyl  derivative  of  (Ziegen- 
bein),  A.,  i,  175. 
Burette,  gas  (Bleier),  A.,  ii,  384. 
Buroine,     identity     of,    with     choline 

(Jahns),  a.,  i,  382. 
wo-Butaldehyde,  action  of  alcoholic  soda 
on  (Franke),  a.,  i,  137. 
action  of  aqueous  potash  and  of  potas- 
sium carbonate  on  (Brauchbar),  A., 
i,  137. 
wo-Butaldehyde,    rftchloro-   (Brochet), 

A.,  i,  4. 
wo-Butane    from    American  petroleum, 
and  its  mono-  and  rfi-chloro-derivatives 
(Mabery  and  Hudson),  A.,  i,  389. 
Butanedicarboxylic  acids.     See  Adipic 
acid,  Dimethylsuccinic  acids,  Ethyliso- 
succinic  acid,  and  Propylmalonic  acid. 
Butanetetracarboxylic  aeid,  ethylic  salt, 
action  of  sodium  ethoxide  on  (Lean 
and     Lees),    T.,     1067;     P.,    1897, 
161. 
aaaj-Butanetricarboxylic    acid    {adipo- 
carhoxylic   acid)   (Montemartini), 
A. ,  i,  20  ;  ( WiSLiCENUS  and  Schwan- 
HAIJSSER),  A.,  i,  606. 
ethylic   salt  (Lean  and    Lees),   T., 
1065  ;  P.,  1897,  161  ;  (Montemar- 
tini), A.,  i,  20;  (WiSLiCENUS  and 
SCHWANHAiJSSER),  A.,  i,  606. 
ooai-Butanetricarboxylic   acid,    sodio-, 
ethylic  salt,  action  of  ethylic  iodide  on 
(Lean  and  Lees),  T.,  1065. 
Butenoic  acid  {methylacrylieacid),  amylic 
salt,  rotatory  power  of  (Walden), 
A.,  ii,  3. 
polymeride  of  (Mjoen),  A.,  i,  399. 
^>Butenylanisoil  (Moureu  and  Chau- 

vet),  a.,  i,  404. 
Butter,  detection  of  margarine  in  (  Jahr), 
A.,  ii,  356. 
detection    of    margarine    in,    by  the 
critical  temperature  (von  Asboth), 
A.,  ii,  609. 
estimation   of  purity  of,    by   specific 

gravity  (Brullj^),  A.,  ii,  167. 
estimation  of  volatile  acids  in(KARSCH), 

A.,  ii,  607. 
estimation   of  borax   in    (Planchon 
and  Vuaflart),  A.,  ii,  73. 
Butylacetylene.     See  Hexinenes. 
iso-Butylallylcarbinol.      See    Octylenic 

alcohols. 
Butylamine,    action    of    methanol    on 
(Franchimont  and  van    Erp),   A., 
i,  6. 
<eri!-Butylaniine,   refractive   power    and 

dispersion  of  (Bbuhl),  A.,  ii,  297. 
Butylaminomethylic  alcohol,  and  the  ac- 
tion of  potash  on  (Franchimont  and 
1       VAN  Erp),  a.,  i,  6, 
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^Butylbenzoic  acid  (Bialobrzeskt),  A., 
i,  514. 

nor-,  scC',  and  «?o-Butylcarbamic  acids, 
methylic  and  ethylic  salts,  refractive 
powers  and  dispersions  of  (Bruhl),  A. , 
ii,  297. 

sec-Butylcarbinol.    See  Amylic  alcohols. 

3'-Butyl-w'o-carbostyril  ancl  its  4'-cyano- 
derivative  (Lehmkuhl),  A.,  i,  373. 

Butylcbloral,  action  of  ammonium  sul- 
phide on  (Lesinsky  and  Gundlich), 
A.,  i,  549. 

Butylene,  hcxahvomo-,  and  the  action  of 
heat  on  it  (Noyes  and  Tucker),  A. , 
i,  261. 

?.so-Butylene,  and  the  action  of  hydro- 
chloric acid  on  (Kondakoff),  A., 
i,  209. 

<«r^.-2so-Butylglycol,  nitro-,  reduction 
of  (PiLOTY  and  Ruff),  A.,  i,  586,  588. 

i^rWso-Butylglycolamine  {2-mcthy/-2- 
aminopropandiol-1  : 3)  and  its  salts 
(PiLOTY  and  Ruff),  A.,  i,  588. 

Butylhexahydrophthalide  (Ciamician 
and  Silber),  A.,  i,  483. 

?so-Butylic  alcohol,  action  of  chloral  on 
(Pergami),  a.,  i,  177. 
action  of  chlorine  or  bromine  on,  in 
acid  and  alkaline  solution  (Bro- 
chet),  a.,  i,  3,  4. 
iodide,  action  of  alcoholic  potash  on 
(Kondakoff),  A,,  i,  210. 

^cr^-Bntylic    alcohol   {trimethylcarhinol) 
(Kondakoff),  A.,  i,  210. 
phenylurethane  of   (Knoevenagel 
and  Schurenberg),  A. ,  i,  607. 
chloride,  preparation  of  (Kondakoff), 
A.,  i,  209. 
action  of  isobutylene  and  zinc  chlor- 
ide on  (Kondakoff),  A,,  i,  209. 

Butylic  alcohol  fermentation  (Emmer- 
ling),  a.,  ii,  223. 

Butylmethylenimine,  action  of,  on  various 
metallic  salts  ;  reduction  of  and  action 
of  potash  on  (Franchimont  and  van 
Erp),  a.,  i,  6. 

Twr-  and  sec-Butylnitramines,  and  re- 
fractive power  and  dispersion  of 
(Bruhl),  A.,  ii,  297. 

nor-,  sec-,  and  ?so-Butylnitrocarbamic 
acids,  methylic  and  ethylic  salts,  re- 
fractive powers  and  dispersions  ff 
(Bruhl),  A.,  ii,  297. 

;?-7so-Butylphenoxyacetic  acid,  its  salts, 
amide,  anilide,  and  nitranilide,  o-  and  z?- 
toluidides  and  phenylhydrazide  (Brad- 
ley and  KniffenS  A.,  i,  243. 

Butylphthalide.         (Ciamician        and 

Silber>,  a.  ,  i,  484. 
3'-ButylMoquinoIine.   nnd   its  I'-chloro- 
derivative,  and  theirsalts  (Lehmkuhl), 
A.,  i,  373. 


?so-Butyltheobromine,     preparation    of 

(van  der  Slooten),  a.,  i,  382. 
7n-Butyltolnene      (Bialobrzeski),    A., 
i,  514. 
5-nitro-  [Me  :  C4H9  :  ISTOg  =  1:3:5] 
(Baur),  a.,  i,  216. 
ierZ-p-Butyltolnene   and    its  ^znitro-de- 

rivatlve  (Bialobrzeski),  A.,  i,  514. 

iM-Butyl-o-toluidine  [Me  :  C4H9  :  JSH2  = 

1  : 3  :  6],  5 -amino-,  and  a  phenazine 

derivative  of  (Baur),  A.,  i,  216. 

5-nitro-,    f^mitro-   and    ^rtnitro-,  and 

its  nitration  (Baur),  A.,  i,  216. 

zso-Bntyraldehydephloroglucide  (Coun- 

cler),  a.,  i,  613. 
4-Butyramino-a-naphthol    (Witt     and 

Dedichen),  a.,  i,  195. 
Butyric    acid,   occurrence    of  in    yeast 
(Gi^RARD  and  Darexy),  A.,  ii,  459. 
from     the    fermentation  of    glycerol 

(Emmerling),  a.,  ii,  113. 
distillation  of,  from  aqueous  solutions 
(Leonard,  Smith,  and  Richmond), 
A.,  ii,  526, 
Butyric  acid,  amylic  salt,  rotatory  power 

of  the  (Walden),  A.,  ii,  3. 
Butyric    acid,   a-bromo-,    ethylic  salt, 
action  of  benzenylamidoxime  on 
(Werner  andFALCK),  A.,  i,  9, 
10. 
action  of  ethylic  sodioacetoacetate 
on  (Sprankling),  T.,  1160  ;  P., 
1897,  173. 
7-chloro-,      ethylic     salt,     action    of 
ethylic  ethylmalonate,  malonate 
and  methylmalonate  on  (Monte- 
martini),  A.,  i,  19 — 21. 
action  of  ethylic  sodioacetoacetate 
on  (Fighter  and  Gully),  A., 
i,  590. 
)8-cyano-,    ethylic    salt    (Bredt    and 

Kallen),  a.,  i,  155. 
o-thio-.     See  Ethjithioglycollic  acid. 
Butyric   bromide,    a-bromo-,    action   of 
lead  thiocyanate  on  (Dixon),  T.,  635. 
«'so-Butyric   acid,   amylic   salt,  rotatory 
power  of  the  (Walden),  A.,  ii,  3. 
iso-butylic  salt  (Brochet),  A.,  i,  3. 
ethylic  salt,  action  of  ethylic  acetate 
and  sodium  ethoxide  on  (Boeseken), 
A.,  i,  15. 
?so-Butyric   acid,  bromo-,    ethylic   salt, 
condensation    of,    with    ethylic 
acetoacetate       (Perkin       and 
Thorpe),  T.,  1192;  P.,  72. 
condensation  of,  with-o-phenylere- 
I  diamine  (Hinsberg),  A.,  i,  121. 

j        o-chloro-  and  c?zchloro-,i50-butylic  salts 
I  of  (Brochet),  A.,  i,  3,  4. 

i    Butyrolactonecarbcxylic  acid  (Bolam), 
I        P.,  1896,  184. 
I    wo-Butyrylanisylbutyric   acid    and    its 
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amide  (Vorlander  and  Hobohm), 
A.,  i,  286. 

Butyryldiphenyl  (Perrier),  A.,.i,  226. 

iso-Butyrylethane.  See  Ethyl  isopropyl 
ketone. 

iso-Butyrylethyl  methyl  ketone.  See 
«-Dimethyllevulinic  methyl  ketone. 

wo-Butyrylformaldehyde  {Z-methyl-^- 
hutanonal),  its  osazone  and  dioxime, 
and  behaviour  with  alcoholic  soda 
(Conrad and  Ruppert),  A.,  i,  322. 

Butyryl-lactic  acid,  methylic  salt,  rota- 
tory power  and  dispersion  of  (Guye 
and  Melikian),  A.,ii,  199. 

wo-Butyrylphenylhydrazide,  action  of 
lime  on  (Brunner),  A.,  i,  100. 

Butyrylthiocarbiinide,-a-bromo-,  and  the 
action  of  aniline,  and  of  o-toluidine  on 
(Dixon),- T.,  635;  P.,  1897,  9. 


Cacao-butter,  nutritive  value  of  (Bourot 
and  Jean),  A.,  ii,  330. 

iodine  number  of  (Holde),  A.,ii,  529. 
Cadmium,    occurrence    of,    in    common 
minerals  (Hartley  and  Ramage), 
T.,  533  ;  P.,  1897,  11. 

spectrum  of  (Jones),  A.,  ii,  534. 

electrochemical  equivalent  of  (Har- 
bin), A.,  ii,  483. 

cell,  standard  (Jaeger  and  Wach- 
smuth),  a.,  ii,  86. 

electromotive  force  required  for  the 
separation  of  (Nernst),  A.,  ii,  395. 

electrolytic  refining  of  (Mylius  and 
Funk),  A.,  ii,  35. 

corrosion  phenomena  during  the  elec- 
trolytic dissolution  of  (Mylius  and 
Funk),  A.,  ii,  34. 

influence  of  temperature  on  the  migra- 
tion constants  of  (Gordon),  A., 
ii,  474. 

diflfusion  of,  in  mercury  (Meyer),  A,, 
ii,  482. 

reduction     of     ferric    sulphate     by 
(Franchot),  a.,  ii,  138. 
Cadmium    alloys    with    zinc,    freezing 

points  of  (Heycock  and  Neville), 

T.,  387  ;  P.,  1897,  61. 
Cadmium  carbonate  (Kraut),  A.,  ii,  35. 

trithiocarbonate  ammonia  (Hofmann), 
A.,  ii,  321. 

chloride,  rate  of  inversion  of  sugar  by 
(Long),  A.,  ii,  547. 

double    chlorides    of   (Varet),    A., 
ii,  38. 

basic  and  ammoniacal  haloid  salts  of 
(Tassilly),  a.,  ii,  451. 

hydroxide,  precipitation  of  iodine 
along  with  (Rettie),  P.,  1896,  178. 


Cadmium    iodide,    electrolytic    conduc- 
tivity of  methylic  alcoholic  solutions 
of  (Zelinsky  and  Krapiwin),  A., 
ii,  5. 
silicotungstate    (Wyruboff),     A., 

ii,  177. 
sulphate,  melting  points  of  mixtures 
of  sodium  sulphate  and  (Le  Cha- 
telier),  a.,  ii,  135. 
solubility  of  the  hydrates  of  (Mylius 
and  Funk),  A.,  ii,  316. 
Cadmium,   detection,    estimation,   and 
separation  of — 
nitroso-)8-naphthol    as  a  reagent   for 

(Burgass),  a.,  ii,  163. 
estimation  of  as  oxide  (Browning  and 

Jones),  A.,  ii,  75. 
separation  of  bismuth   from   (Muth- 
MANN  and  Mawrow),  A.,  ii,  78. 
Ccesalpina  brevifolia    and    C.   coriaria, 
composition  of  the  fruit  of  (Perkin), 
T.,  1137  ;  P.,  1897,  170. 
Caesium,   chloride,    electrolytic  conduc- 
tivity of  (Boltwood),  a.,  ii,  240, 
bismuth  chloride,  and  iodide  (Wells 

and  Foote),  A.,  ii,  551. 
selenate,  crystallography  and  physical 
properties  of    (Tutton),   T.,    846  ; 
P.,  1897,  115. 
sulphomolybdate    (Rosenheim),    A., 
ii,  497. 
Caflfeic  acid.     See  3  : 4-Dihydroxycinna- 

mic  acid. 
Caifeidinecarboxylic  acid,  properties  of 
(Fischer      and      Bromberg),       A., 
i,  259. 
Caffeine,  constitution  of  (Fischer),  A., 
i,  268. 
action  of  the  electric  current  on  (Pom- 

merehne),  a.,  i,  641. 
di-  and  ^e^r«-bromide,   di-   and  tetra- 
iodide,  and  their  salts  (Gomberg), 
A.,  i,  130. 
use   of,  as   a  source   of    nitrogen  for 

plants  (Miyachi),  A.,  ii,  278. 
estimation  of  (Georges),  A.,  ii,  83  ; 
(Gomberg),  A.,  i,  130  ;  (Puckner), 
A.,  ii,  390. 
estimation  of,  in  tea,  &c,  (Delacoub), 
A.,  ii,  293  ;  (Georges  ;  van  Led- 
DEN    Hulsebosch),     A.,    ii,     83  ; 
(Hilger    and    Juckenach),     A., 
ii,  611. 
Caffeine,  bromo-  and   chloro-,  and  their 
bromide,    pcntahxo\mde,     tctra-     and 
penta-'ioii^Ae    and   their    salts    (Gom- 
berg), A.,  ),  131. 
Caffeine,     homologues    of   (van     der 

Slooten),  a.,  i,  382. 
Caffetannic   acid    {cilucosylcajfcic  acid), 
constitution    of    (Cazeneuve    and 
Haddon),  a.,  i,  529. 
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Caffetannic  acid,  identity  of,  with  iga- 
saiiric  acid  (Sander),  A.,  i,  883. 
hydrolysis    of    (Kunz-Krause),    A., 

i,  530. 
osazone  of  (Cazeneuve  and  Haddon), 
A.,  i,  529. 
Cajeputol.     See  Cineol. 
Caladium  bulbosum,  principles  of  (Chau- 
LiAGUET,    Hi^BERT,   and   Heim),    a., 
i,  578. 
Calamine  from  Laurion,  Greece  (Christo- 

MANOs),  A.,  ii,  104. 
Calcite,  influence  of  pressure,  tempera- 
ture, and  concentration  on  the  forma- 
tion of  (Adler),  a.,  ii,  552. 
Calcium,  occurrence  of,  in  common  mine- 
rals (Hartley  and  Ramage),  T.,  533 ; 
P.,  1897,  11. 
Calcium  salts,  absorption  of,  in   fossil 
elephant's  bones  (van    Bemmelen 
and  Klobbie),  A.,  ii,  490, 
influence  of,    on    coagulation   (Ham- 

marsten),  a.,  ii,  152. 
excretion  of,  in  diabetes  (Tenbaum), 

A.,  ii,  113. 
See  Agricultural  Chemistry. 
Calcium  carbide,   action   of    iodine    on 
(BiLTZ  and  Werner),  A.,  i,  389. 
action    of,     on      metallic      oxides 

(Warren),  A.,  ii,  212. 
estimation  of  sulphides  in  (Pope), 
A.,  ii,  123. 
carbonate,     solubility     of,    in    water 
(PoLLACCi),  A.,  ii,  260. 
precipitation  of,  in  the  form  of  arago- 
nite  or  calcite  (Abler), A.,  ii,  557. 
precipitation  of  dextrin  aiid  other 
organic  substances  by  (Lachaud), 
A.,  ii,  445. 
estimation  of,  in  soil  (Sestini),  A., 
ii,  600. 
chlorate,      solubility     of,     in     water 

(Mylius  and  Funk),  A,,  ii,  443. 
chloride,    freezing    points    of    dilute 
aqueous    solutions    of    (LoOMis), 
A.,  ii,  305. 
and    calcium    nitrate,    drying    and 
deliquescence  of  (Smither),  A., 
ii,  316. 
hydrates  of,  dissociation  pressures  of 

(Muller-Erzbach),  a.,  ii,  203. 
hydrated,    solubility  of,  in  alcohol 
(Bodtker),  a.,  ii,  367. 
fluoride   in  a   fossil  elephant's    bone 
(van  Bemmelen,   Simon-Thomas, 
and  Klobbie),  A.,  ii,  490. 
iodate,   crystallography  of    (Eakle), 
A.,  ii,  22. 
solubility  of  (Mylius  and  Funk), 
A.,  ii,  443. 
nitrate,   solubility    of    (Mylius    and 
Funk),  A.,ii,  443, 


Calcium  oxide   (lime),    influence  of  the 

administration  of  oxalic  acid  on 

the   excretion  of  (Caspari),  A., 

ii,  576. 

estimation     of,     in     raw     cement 

materials  (Kluge),  A.,  ii,  232. 
See  also  Agricultural  Chemistry, 
phosphate,    solubility    of,    in    water 
(PoLLACCi),  A.,  ii,  260. 
migration  of,  in  plants  (Vaudin), 
A.,  ii,  425. 
metaplumbate  (Hoehnel),  A.,  ii,  36. 
silicate,  solubility  of,  in  sugar  solution 

(Weisberg),  a.,  ii,  462. 
potassium  fluoride  silicate  (Duboin), 

A.,  ii,  96. 
silicotungstates      (Wyruboff),      A., 

ii,  175. 
sulphate,  solubility  of,  in  fused  sodium 
sulphate     (Le     Chatelier),     A., 
ii,  135. 
sulphomolybdate    (Rosenheim),    A., 
ii,  497. 
Calcium,  detection  and  estimation  of— 
nitroso-^-naphthol   as   a  reagent    for 

(BuRGASs),  A.,  ii,  163. 
estimation  of,  in  mineral  phosphates 

(Lindet),  a.,  ii,  602. 
estimation    of,     in     monazite     sand 
(Glaser),  a.,  ii,  191. 
Calculi,  examination  of  (DENiGiis),  A., 

ii,  612. 
Calieium  tigillare.     See  Acolium  tigil- 

lare. 
Calisaya  bark,  the  lichen  of  (Hesse), 

A.,  i,  631. 
Oallopisma     vitellinum,     chemical     re- 
semblance of,  to  other  lichens  (Zopf), 
A.,  i,  364. 
Callopismic    acid,    occurrence    of,     in 

various  lichens  (Zopf),  A.,  i,  364. 
Calycin,  occurrence  of,  in  various  lichens 
(Zopf),    A.,    i,    364;    (Hesse),    A., 
i,  630. 
Camomile  oil,  action  of  stannous  chloride 

on  (Hirschsohn),  A.,  ii,  236. 
Calorimetric  bomb,  analysis  by  means  of 
the  (Hempel),   a.,   ii,   189;    (Zuntz 
and  Frentzel),  A.,  ii,  231  ;  (Kroe- 
ker),  a.,  ii,  284. 
Camphadione,      from     azocamphanone 

(RiMiNi),  A.,  i,  90. 
)8-m-Camphandioic  acid,  and  its  anhy- 
dride (Oddo),  a.,  i,  432. 
j8-^ra7is-Campandioic  acid,  and  its  potas- 
sium   and    silver  salts    (Oddo),    A., 
i,  432. 
i-cis-ir-Csim^h.B,mc  acid,   comparison  of, 
with   the  active  acid   (Kipping    and 
Pope),  T.,  983  ;  P.,  1897,  133. 
^raTis-TT-Camphanic  acid,  crystallographic 
comparison  of,  with  the  inactive  acid 
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(KirpiNG  and  Pope),   T.,    973;    T., 
1897, 133. 
trans-  and  cis-Tr-Camphanic  acids,  race- 
mic  and  pseud oracemic  (Kipping  and 
Pope),  T.  ,  990. 
Camphanonecamphanoiiic  acid,  and  its 
silver,    niethylic,    and    ethylic    salts 
(Oddo),  a.,  i,  432. 
Camphene,  from  Puglia  olive  oil  (Can- 
zoxERi),  A.,  i,  624. 
behaviour  of,  towards  phosphorus  tri- 
chloride and  bromine  (Marsh  and 
Gardner),  T.,  287  ;  P.,  1896,  187. 
derivatives,  crystallography  of  (Miers 

and  Bowman),  T.,  293. 
rfzchloride,  from  camphor  (Marsh  and 
Gardner),    T.,     288;    W,     1897, 
187. 
hydrochloride,    relation     of,    to     the 
bornylie  chlorides  (Reychler),  A., 
i,  246. 
Camphene,  trihvovcvo-,  and  its  o-  and  )8- 
tribromides  (Marsh  and  Gardner), 
T.,  285—287  ;  P.,  1896,187. 
chloro-,  and  its  a-  and  )3-hydrochlorides 
(Marsh  and  Gardner),  T.,  288, 
289  ;  P.,  1896,  187. 
and     its    behaviour     toward     con- 
centrated sulphuric  acid  (Marsh 
and      Gardner),       P.,       1897, 
137. 
Camphenol.     See  Hydroxycamphene. 
Camphenone,     bromo-      (Angeli      and 
Rimini),  A.,  i,  90. 
pernitroso-,    from    camphenoneoxime 
(Angkli  and  Rimini),  A. ,  i,  90. 
rso-Camphenone,  and  its  oxime  (Angeli 

and  Rimini),  A.,  i,  89. 
Camphenoneoxime,  behaviour  of,  towards 
nitrous   acid   (Angeli  and  Rimini), 
A.,  i,  90. 
Camphenylnitramine,     from     camphor- 
oxime  (Forster),  T.,  197  ;  P.,  1897, 
21. 
constitution  (Angeli),  A.,  i,  87. 
potassium derivative( Angeli),  A.,i,87; 
(Mahla  and  Tiemann),  A.,  i,  85. 
Camphenylnitramine,  bromo-,  dihvomo-, 
and  isdhvom.0-  (Angeli  and  Rimini), 
A.,  i,  89. 
Camphoic   acid,  from   the  oxidation  of 
ketopinic  acid  (Gilles  and  Renwick), 
P.,  1897,  158. 
o-Campholenamide,  conversion  of,    into 
Moamidocamphor  and  dihydrocampho- 
lenolactone  (Tiemann),  A.,  i,  162. 
iS-Campholenamide  (Tiemann),  A. ,  i,199, 

249. 
a-Campholenamidoxime,    hydrochloride 

(TlKMANN),  A.,  i,  161. 

Campholene,  constitution  of  (Tiemann), 
A.,  i,  252. 


o-Campholenic    acid,    calcium,    ethylic 

salts  (Tiemann),  A.,  i,  162. 
)3-Campliolenic    acid,    ammonium,    cal- 
cium,   ethylic   salts   (Tiemann),    A., 
i,  199. 
Campholenolactone      (Tiemann),      A., 

i,  252. 
Campholenonitrile,  from   the   ethers  of 

camphoroxime  (Forster),  T.,  1031, 
o- Campholenonitrile     (Tiemann),     A., 

i,  161. 
)8-Campholenonitrile     (Tiemann),     A. , 

i,  199. 
Campholenoxidic  acid,  sodium  salt  (Tie- 
mann), A.,  i,  252. 
Campholic  acid,  /3-amino-,  hydrochloride, 
platinochloride,  anhydride  (Oddo  and 
Leonardi),  a.,  i,  87. 
Campholonic    acid,    from    oxidation    of 
)8-campholenic  acid,  sodium  salt,  semi- 
carbazone  (Tiemann),  A.,  i,  200, 
cts-Campholytic    acid,    constitution    of 

(Noyes),  a.,  i,  91. 
cis-<r«?t5-Campholytic  acid  (Noyes),  A., 

i,  91. 
cw-Camphopyric  acid,  from  oxidation  of 
fenchene  (Gardner  and  Cockburn), 
P.,  1897,  137. 
Camphor,  partial  synthesis  of  (Haller), 
A,,  i,  227. 
structure  of  (Angeli),  A.,  i,  90. 
optical    inversion    of    (Kipping    and 

Pope),  T.,  956;  P.,  1897,  132. 
behaviour  of,  towards  phosphorus  tri- 
chloride and  bromine,  and  towards 
phosphorus  pentachloride  (Marsh 
and  Gardner),  T.,  285,  288;  P., 
1896,  187. 
behaviour    of,     towards    sodium    in 

toluene  (Oddo),  A.,  i,  577. 
reduction  of  (Beckmann),  A.,  i,  249. 
sodium    derivative    of    (Oddo),    A., 
i,  577, 
Camphor,  iso-amino-,  benzylidene,  benz- 
oyl, and  dimethyl  derivatives,  hydro- 
chloride,   oxalate,    platinochloride, 
aurochloride  (Tiemann),  A,,  i,  249. 
bromo- and  rfibromo-,  from  camphenone 

(Angeli  and  Rimini),  A, ,  i,  89. 
a-bromo-,  behaviour  of,  towards  phos- 
phorus    trichloride     and     bromine 
(Marsh  and  Gardner),  T.,  286  ; 
P.,  1896,  187. 
inactive     Tr-bromo-,     and    ir-chloro-, 
melting    points  and    racemism    of 
(Kipping  and  Pope),  T.,  996. 
^-dihromo-,  behaviour  of,  on  reduction  ; 
constitution  (Tiemann),  A.,  1,  162. 
oa-chlorobromo-,  stereoisomeric  forms 

(Lowry),  p.,  1897,  159. 
nitro-,  birotation  of  (Lowry),  P.,  1897, 
160. 
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Camphor,     uitrobromo-,     reduction     of 
(LowKY),  P.,  1897,  160.  I 

wo-nitroso-,  behaviour  of,  towards  acetic  j 
chloride  and  phosphorus  penta-  ! 
chloride  (Oddo  and  Leonardi),  A.,  j 
i,  86.  ' 

pernitroso-.    See Camphenylnitramine. 
(^-Camphor,  from  oil  of  basil  (Bertram 

and  Walbaum),  A.,  i,  625. 
wo-Camphor,  from  camphenylnitramine, 
semicarbazone,        bisnitrosochloride 
(Mahla  and  Tiemann),  A,,  i,  85. 
from  the  pernitrosofenchones  (Angeli 
and  Rimini),  A.,  i,  90;   (Rimini), 
A.,  i,  359. 
constitution  of  (Angeli  and  Rimini), 

A.,  i,  360. 
oxime,       semicarbazide,       bisnitroso- 
chloride (Angeli  and  Rimini),  A., 
i,  88. 
Camphor  leaf  oil,  from  Otacamund  and 
Naduvatam,  properties  of  (Hooper), 
A.,  i,  289. 
a-Camphoramic   acid,    methylic  salt  of 

(van  der  Muelen),  a.,  i,  414. 
jS-Camphoranic   acid,   from    iso-mtrom- 
camphor    (Oddo    and    Leonardi), 
A.,  i,  87. 
methylic  and  ethylic  salts  of  (van  der 
Muelen),  A.,  i,  415. 
wo-Camphoranic      acid,     from     pinene 

(Tiemann  and  Semmler),  A.,  i,  158. 
Camphoric  acid,  constitution  of  (W.  H. 
Perkin,  jun.),  P.,  1896,  191. 
barium  salt,  action  of  acetic  anhydride 
on    (Oddo    and    Manuelli),     A., 
i,  180. 
Camphoric  acid,  z-7r-bromo-,  crystalline 
form  of  anhydride    (Kipping    and 
Pope),  T.,  969;  P.,  1897,  133. 
w-chloro-    and    its     anhydride   (Lap- 
worth  and    Kipping),    P.,    1896, 
216;  T.,  15. 
i-TT-chloro-  and  its  anhydride  (Kipping 
and    Pope),    T.,    967  ;    P.,    1897, 
133. 
Camphoric  anydride,   behaviour  of,  to- 
wards aluminium  chloride  in  chloro- 
form (Blanc),  A.,  i,  201. 
«-bromo-,   racemism  of  (Kipping  and 

Pope),  T.,  999. 
active  and  inactive  7r-bromo-,  melting 
points  of  (Kipping  and  Pope),  T., 
996. 
Camphoric    mononitrile,    barium    salt, 
action  of  acetic  anhydride  on  (Oddo 
;ind  Manuelli),  A,,  i,  180. 
Camphoric-)3-mononitrile,      from      iso- 
nitrosocamphor,    silver,  methylic  and 
ethylic  salts,    anhydride   (Oddo  and 
Leonard:),  A.,  i,  86. 
o-Camphorwoimide,       from      camphoric 


acid,     )8-mononitrile,     hydrochloride, 
platinochloride,    aurochloride    (Oddo 
and  Leonardi),  A.,  i,  86. 
Camphorimiue,      from       camphoroxime 

benzyl  ether  (Porster),  T.,  1032  ; 

P.,  1897,  165. 
behaviour    towards    acetic    anhydride 

(Angeli),  A,,  i,  88. 
nitrate,     hydrochloride,     aurochloride 

(Mahla  and  Tiemann),  A,,  i,  85. 
o-  and  y3-Camphormethylamic  acids,  me- 
thylic salts  of  (van  der  Muelen), 

A.,  i,  415. 
t-Camphoronanilic    acid    (Perkin    and 

Thorpe),  T.,  1192. 
iso-Camphorone,  semicarbazone  and  hy- 
droxylamine   derivative,    from   oxida- 
tion of  i8-campholenic  acid  (Tiemann), 
A.,  i,  200. 
Camphoronic  acid,  behaviour  of,  at  high 

temperatures  ( W.  H.  Perkin,  jun. ), 

P.,  1896,  192. 
synthesis  of  (W.  H.    Perkin,   jun., 

and  Thorpe),  P.,  1897,  73. 
I- Camphoronic  acid,  synthesis  of,  and  its 
anilic    acid    (Perkin   and    Thorpe), 
T.,  1169,  1192;  P.,  1896,  72. 
m-Camphoronic  acid,  from  oxidation  of 

)8-campholenic  acid  (Tiemann),  A., 

i,  201. 
from  pinene  (Tiemann  and  Semmler), 

A.,  i,  158. 
from  Z-pinonic  acid   (Tiemann),   A., 

i,  163. 
constitution   of,    and    its    conversion 

into  terpenylic  acid  (Tiemann),  A. , 

i,  91. 
ISO- Camphoronic  acid,  dioxy-,  oxidation 
of  (von  BAfciYER  and  Villiger),  A., 
i.  597. 
Camphoroxalic  acid,  ethylic  salt,  phenyl - 
hydrazone,  hydroxylamine  derivative 
(Tingle),  A.,  i,  484. 
Camphoroxime,   preparation  of,  and  its 

conversion  into  camphenylnitramine 

(Angeli  and  Rimini),  A.,  i,  88. 
behaviour      of,       towards      bromine 

(FOKSTER),  T.,  1045. 
behaviour  of,  towards  methylic  iodide, 

nitric    acid,    nitric    peroxide,    and 

potassium  permanganate  (Forster), 

T.,  191  ;  P.,  1897,  21. 
behaviour    of,    towards    nitrous    acid 

(Angeli),  A.,  i,  87. 
conversion  of,  into   ^so-aminocampho^ 

(Tiemann),  A.,  i,  250. 
conversion  of,  into  o-campholenonitrile 

(Tiemann),  A.,  i,  161. 
conversion    of,    into      )3-campholeno- 

nitrile,    iso-aminocamphor,     /8-cam- 

pholen amide    and    dihydrocampho- 

lenolactone  (Tiemann),  A,,  i,  199. 
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Camphoroxime,  oxidation  of,  by  potas- 
sium ferricyanide  (Rimini),  A., 
i,  360. 

hydrobromide,platinochlonde,  methyl, 

ethyl,    benzyl    ethers,   acetyl    and 

benzoyl  derivatives   (Forsteb),  T., 

1030;  P.,  1897,  165. 

i-Camphoroxime   (Forster),   T.,  1048  ; 

P.,  1897,  166. 
Camphorpinacone,    production   of,  from 

camphor  (Oddo),  A.,  i,  577. 
Camphorquinone, reduction  of(MANAssE), 

A.,  i,  290. 
Camphor-o-quinone,   oxidation   of,  with 

zinc  dust  (Aschan),  A.,  i,  288. 
Camphorsulpholactone,  a-bromo-  (Revis 

and  KirpiNG),  P.,  1896,  247. 
Camphorsulphonic  acid,  o-bromo-,  oxida- 
tion of  ammonium  salt  (Lapworth 
and   Kipping),    T.,    7  ;    P.,    1896, 
215. 

chlorides   and    bromides,    active    and 

inactive,  melting  points  and  pseudo- 

racemism  of  (Kipping  and   Pope), 

T.,  996. 

^ra/i5-Camphotricarboxylic      acid     and 

anhydride,  raceinic  and  pseudoracemic 

(Kipping  and  Pope),  T.,  990. 
i-traiui -C&m^TiotricsiThoxjiic  anhydride, 

crystalline  form  (Kipping  and  Pope), 

T.,  985  ;  P.,  1897,  133. 
ir«?is-Caniphotricarboxylic     anhydride, 

melting    point       and      racemism     of 

(Kipping  and  Pope),  T.,  996. 
o-Camphylamine  (Tiemann),  A.,  i,  161. 
)8-Camphylamine,    from    )8-campholeno- 

nitrile  (Tiemann),  A.,  i,  199. 
o-Camphylic    acid,     chloride,      anilide, 

cthylic     salt,     dibromide,      dihydro- 

bromide,    and     bromo-derivative     of 

(W.  H.  Perkin,  jun.),  P.,  1896,  189, 

190. 
)8-Camphylic    acid    and   its   dibromide, 

hydrobromide,  bromo-,  and  wo-bromo- 

derivatives    (W.    H.   Perkin,    jun.), 

P.,  1896,  190. 
iso-)8-Caniphylic  acid,  and   its  chloride, 

anilide     and     ethylic     salt     (W.   H. 

Perkin,  jun.),  P.,  1896,  190. 
Camphylwooxazole  (Tingle),  A.,  i,  485. 
Camphylphenylpyrazolecarboxylic  acid, 

ethylic  salt  (Tingle),  A.,  i,  484. 
Cancrinite,   constitution    of    (Clarke), 

A.,  ii,  51. 
Candclaria     concolor,     constituents     of 

(Zopf),    a.,    i,    364;    (Hesse),    A., 

i,  630. 
Camldaria    vulgaris,    chemical    resem- 
blance of,  to  other  lichens  (Zopf),  A., 

i,  364. 
Candle  nut.   See  Agricultural  Chemistry. 
Cane-sugar.     See  Sucrose. 


Caoutchouc,    distillation    of    (Ipatieef 

and  von  Wittorf),  A.,  i,  233. 
Cap  composition,  analysis  of  (Jones  and 

WiLLcox),  A.,  ii,  164. 
Caperatic  acid    and   its  occurrence    in 

lichens  (Hesse),  A.,  i,  257,  631. 
Caperidin  and  Caperin,  and  their  occur- 
rence in  lichens  (Hesse),  A.,  i,  257, 
631. 
Capillary  behaviour  of  the  crystal  faces 
of  rock-salt  and  sylvine  towards  the 
mother  liquors  (Barent),  A.,  ii,  9. 
Capraric  acid,  occurrence  of,  in  lichens 

(Hesse),  A.,  i,  631. 
Caproic  acid.     See  Hexoic  acid. 
Caprolactones.     See  Hexolactones. 
Caramel,  detection  of,  in  wine  (da  Cruz 

Magalhaes),  a.,  ii,  164. 
colours,  distinction  of  coal  tar  colours 

from  (d'Aguiar  and  da  Silva),  A., 

ii,  295. 
possible  confusion  of  coal  tar  colours 

with  (da  Cruz  Magalhaes),   A., 

ii,  164. 
estimation  of,  on  the  surface  of  coflFee 

berries  (Fresenius  and  GRiJNHUT), 

A.,  ii,  355. 
Carbamic  acid,  ethylic  salt,  heat  of  com- 
bustion of  (Stohmann   and    Hauss- 
mann),  a.,  ii,  360. 
Carbamide,  {urea)  velocity  of  formation 

of,  from  ammonium  cyanate  dissolved 

in   aqueous  alcohol  (Walker  and 

Kay),  T.,  489;  P.,  1897,  75. 
influence  of  glycerol,  cane-sugar,  glycol , 

methylic  alcohol,  and  acetone  on  the 

rate  of  formation  of  (Walker  and 

Kay),  T.,  506  ;  P.,  1897,  76. 
heat  of  formation  of,  from  ammonium 

cyanate   (Berthelot),  A.,  ii,  8. 
rate  of  diffusion  of,  in  aqueous  and 

alcoholic  solutions  (Kawalki),  A., 

ii,  90. 
freezing  points  of  dilute  aqueous  solu- 
tions of  (Wildermann),  T.,   802; 

P.,  1897,  139. 
freezing    points    of    solutions    of,    in 

hydrated  magnesium  chloride  ( van't 

HoFF  and  Dawson),  A.,  ii,  361. 
freezing  points  of  solutions  of  mixtures 

of  resorcinol,   cane-sugar,   dextrose, 

and  alcohol   witli   (Wildermann), 

T.,  750;  P.,  1897,  119. 
action  of  ethylic  oxalate  on  (MiJLLEB), 

A.,  i,  549. 
action    of    formaldehyde    on    (GoLD- 

sohmidt),  a.,  i,  22  ;  (Tollens),  A., 

i,  138. 
action  of  maleic  anhydride  on  (Dunlap 

and  Phelps),  A.,  i,  461. 
action  of  mercuric  salts  on  (Ruspag- 

giari),  a.,  i,  328. 
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Carbamide  {urea)^  indiffeitnce  of,  to- 
wards diazomethane  (Degner  and 
VON  Pechmann),  a.,  i,  264. 

nutritive  value  of,  for  fungi  (Naka- 
mura),  a.,  ii,  276. 

See  also  Urea. 
Carbamide,  nitro-,  electrolytic  dissocia- 
tion of  (Baur),  a.,  ii,  646. 
behaviour  of,  towards  diazomethane 
(Degner  andvoNPECHMANN),  A., 
i,  264. 
Carbanilide,     o- nitro-,      and     p-nitro- 

(SwARTz),  A.,  i,  411,  412. 
Carbazole,  action  of  sulphuryl  chloride 
on      (Mazzara     and     Lamberti- 
Zanardi),  a.,  i,  107. 

tctrahvomo-,  ^e^rabromoc^mitro-,  nitro-, 
and  diammo-  (Votocek),  A., 
i,  400. 

mono-  and  f^^-chloro,  and  its  acetyl  de- 
rivatives (Mazzara  and  Lamberti- 
Zanardi),  a.,  i,  107. 
Carbimidoglycolide,     thio-     (Dioxythi- 

azole)  (Dixon),  T.,  632  ;  P.,  1897,  8. 
Carbodiphenylimide,      i)olymeride      of 

(McCoy),  A.,  i,  422. 
Carbohydrate,   m.  p.    183—185°,    from 
egg-albumin      (Krawkoff),       A., 
i,  207. 

origin   of,    from  fat  in  the  organism 
(Chauveaux),  a.,  ii,  333. 
Carbohydrates,  cause  of  the  accumula- 
tion   of,    in    plants   (Groom),    A., 
ii,  339. 

growth  of  bacteria  in  various  (Bo- 
korny),  a.,  ii,  380. 

in  beer  (Petit),  A.,  i,  311. 
Carbohydrates.     See  also  : — 

Achroodextrin. 

Antiarose. 

Arabinose. 

Cane-sugar, 

Dextrin. 

Dextrose. 

Digitoxose. 

Dulcitol. 

tso-Dulcitol. 

Erythritol. 

Erythrodextrin. 

Fructose. 

Galactose. 

7-Galactose. 

Glucose. 

Glycogen . 

Inosite. 

Inulin. 

Jecorin. 

Lactose. 

Levulose. 

Lyxose. 

Maltodextrin-a. 

Maltose,  and  wo -Maltose. 


Carbohydrates.    See  :— 
Mannitol. 
Mannose. 
Melezitose. 
Melibiose 

Milk-sugar  and  7-Milk-sugar. 
Pharbitose. 
Proteose. 
Raffinose. 
Rhamnose. 
Starch. 

Sucrose  (cane-sugar). 
Sugar,  invert-. 
Xylan  (wood  gum). 
Xylose. 
Carbomethoxypropionobromamide 

;8-amino-  (Folin),  A.,  i,  471. 
Carbon,  the  different  varieties  of  (Mois- 
san),  a.,  ii,  549. 
preparation  of  pure  (Bone  and  Jer- 

DAN),  T.,  45  ;  P.,  1896,  61. 
atomic  weight  of   (Scott),  T.,   550  ; 

P.,  1897,  70. 
spectrum    of    (de     Gramont),     A., 

ii,  533. 
atomic  refraction   of    (Traube),    A., 

ii,  197. 
electrolytic  solution  and  deposition  of 

(Coehn),  a.,  ii,  241. 
conductivity  of,  for  heat  and  electricity 

(Cellter),  a.,  ii,  538. 
action  of  chlorine  and  steam  on  red- 
hot  (Naumann  and  Mudford),  A., 
ii,  209. 
direct  union  of,  with  hydrogen  (Bone 
and  Jerdan),   T.,    41  ;   P.,    1896, 
175. 
saturation  of  iron  by  (JItptner),  A., 

ii,  408. 
cylinders,  porous,  use  of,  in  electrolysis 
(Lob),  a.,  ii,  536. 
Carbon  tetrachloride,  heat  of  evaporation 
of  (Marshall),  A,,  ii,  244. 
viscosity  of  mixtures  of  benzene  and 
(Thorpe  and  Rodger),  T.,  362  ; 
P.,  1897,  49. 
action    of    nitrogen     chloride     on 
(Hentschel),  a.,  ii,  404. 
Carbon  monoxide  {cai-honic  oxide),  miction  of 
dark  electric  discharge  on  mixtures 
of  with  hydrogen,  methane,  hydro- 
gen sulphide^  hydrogen  chloride, 
ammonia,   or    carbon    bisulphide 
(LosANiTscHand  Jovitschitsch), 
a.,  i,  179. 
and  hydrogen,  mutual  action  of,  at 
high     temperatures    (Bone    and 
Jerdan),  T.,  52. 
explosion   of  mixtures   of  chlorine 
peroxide  and  (Dixon  and  Russel), 
T.,  605  ;  P.,  1897,  99. 
slow  oxidation  of,  by  pennanganate 
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(Meyer  and  Recklikghausen), 

A.,  ii,  19. 
Carbon     vionoxiie      {carbonic      oxide), 

formation  of  peroxides  during  the 

oxidation  of  (Bach),  A.,  ii,  402, 
physiological  action  of    (Haldane 

and  LokkaincSmith),  A.,  ii,  59. 
absorption  of,  by  the  blood  (Hal- 
dane and  LoKRAiN  Smith),  A., 

ii,  218. 
detection  of  (Mekmet),  A.,  ii,  845. 
estimation  of,   in  air    (Haldane), 

A.,ii,  74. 
Carbon    dioxide    (carbonic    anhydride), 

amount  of,    in    the    atmosphere 

(Williams),  A.,  ii,  405. 
spectrum  of,  at  atmospheric  pressure 

(Lockyer),  a.,  ii,  298. 
critical  data  of  mixtures  of  acetylene 

with  (Kuenen),  a.,  ii,  544. 
lecture     experiment    with    (critical 

phenomena)  (Barus),  A.,  ii,  400. 
viscosity  of  (Noyes  and  Goodwin), 

A.,  ii,  203. 
deviation    of,     from    Boyle's    Law 

(Leduc),  a.,  ii,  134. 
diffusion    coefficient    of,     in    water 

(HtJFNER),  A.,  ii,  249. 
action  of  dark  electric  discharge  on 

mixtures     of,       with      hydrogen 

(LosANiTscHand  Jovitschitsch), 

A.,  i,  179. 
and   carbonic  oxide,  action  of,  on 

aluminium  (Guntz  and  Masson), 

A.,  ii,  262. 
action    of,    on    iron    (Petit),    A., 

ii,  213. 
influence   of   body   temperature  on 

discharge      of     (Vernon),      A., 

ii,  418. 
elimination  of,   by  the  skin  (Bar- 

ratt),  a.,  ii,  219. 
action  of,  on  muscle  (Waller  and 

Sowton),  a.,  ii,  61. 
action    of,    on    the    protoplasm  of 

living  plant  cells  (Loi'RIore),  A., 

ii,  338. 
estimation  of,    by  Pettenkofer's 

method     (Letts     and     Blake), 

1896,  P.,  192. 
estimation  of,  in  air  (Rosenthal), 
A.,ii,  516. 
Bis-dithiocarbonic    acid,   ethylic    salt 
(Schall),  a.,  i,  138. 
Carbon  ?;i07iosulphide,   from   carbon  bi- 
sulphide and  hydrogen  (Losanitsch 
and  Jovjtschitsch),  A.,  i,  179. 
Z>tsulphide,        production       of,       by 

ferments  (Went),  A.,  ii,  578. 
absorption    spectrum    of    (Pauer), 

A.,  ii,  393. 
refractive    powers    of    mixtures    of 


ethylic    alcohol,    phenylic    thio- 
cyauate,       cinuamaldehyde,      a- 
broinonaphthalene,    and   anethoil 
with  (Zecchini),  A.,  ii,  470. 
Carbon  &^sulpllide,  decomposition  of,  by 
electrical   oscillations  (de  Hemp- 
tinne),  a.,  ii,  304. 
viscosity  of  mixtures  of    methylic 
iodide  with(TH0RPE  and  Rodger), 
T.,  367  ;  P.,  1897,  50. 
surface  tensions  of  mixtures  of  ether 
and  toluene  with  (Linebarger), 
A.,  ii,  247. 
and  hydrogen,    or  carbonic  oxide, 
action  of  dark  electric  discharge 
on    (Losanitsch      and     Jovit- 
schitsch), A.,  i,  179. 
absorption  of    nitrogen    by    (Ber- 

thelot),  a.,  ii,  330. 
action  of  nitrogen  chloride  on  (Hent- 

schel),  a.,  ii,  404. 
action  of,  on  animals  (Kromer),  A., 

ii,  64. 
See  also  Agricultural  Chemistry. 
Carbon,  estimation  of— 

estimation  of,  in  ferrochrome  (Brear- 

LEY  and  Leffler),  A.,  ii,  386. 
estimation  of,  in  iron  (Schneider), 

A.,  ii,  519. 
estimation  of,  in  pig  iron  (Summers), 

A.,  ii,  432. 
estimation  of,  with  hydrogen,  sulphur, 
and  halogen  simultaneously  (Denn- 
stedt),  a.,  ii,  432. 
estimation  of,  in  organic  compounds 
by  a  wet   method  (Fritsch),  A., 
ii,  124. 
Carbonyl  compounds  of  metals,  constitu- 
tion of  the  (da  Silva),  A.,  ii,  406. 
Carbonyl   sulphide,  velocity  of  hydro- 
lysis of  (Buchbock),  a.,  ii,  398. 
Carbonyldiurethane,  and  its  silver  deri- 
vative (Folin),  a.,  i,  472. 
Carbo-bis-l-phenyl-3-methyl-5-pyrazol- 

one  (Himmelbauer),  A.,  i,  113. 
C&Tho^YTOtTit&ric&cididimethylfttrfuran- 
dicarboxylic  acid),  ethylic  salt  (Paal 
and  Hartel),  A.,  i,  598. 
iso-Carbopyrotritaric  acid,  ethylic  salt 

of  (Knorr),  a.,  i  65. 
Carbotetrinic  acid,  ethylic  salt  (Ruhe- 
MANN  and    Hemmy),    T.,    333  ;    P., 
1897,  53. 
Carboxyhsemoglobin.     See  under  Haemo- 
globin. 
4-Carboxyphenylmalonic  acid,    2  :  Q-di- 
nitro-,  ethylic  salt  of,   and  its  silver 
ammonium  salt   (Jackson    and    Itt- 
ner),  a.,  i,  238. 
Cardamoms  oil,  action  of  stannous  chlo- 
ride on  (Hirschsohn),  A.,  ii,  236. 
Carex  acuta,   C.  aqiutfdlis,  and  C.  am- 
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jnUlacea,  composition  of  (Kellgren    i 

and  NiLSOx),  A.,  ii,  187.  ' 

Carica  papaya,  L.,  the  alkaloid  of  (van   [ 

Eijn),  a.,  i,  647.  I 

Carminic  acid,  constitution  of,  its  acetyl   | 

derivatives  and  compounds  with  ani-   I 

line    and    quinoline     (Miller     and   | 

Eohde),  a.,  i,  540. 
Carnallite,  gold  in  (Liversidge),  T., 

299. 
Carnaubic  acid,  from  oxidation  of  car- 

naubylic  alcohol  (Darmstaedter  and 

LiFSCHtJTz),  A.,  i,  180. 
Carnaubylic  alcohol,  from  wool  fat,  and 

its    oxidation    (Darmstaedter  and 

LiFscHiJTz),  A.,  i,  180. 
Carniferrin,  absorption  of,  by  the  intes- 
tine (Hall),  A.,  ii,  111. 
Carnine,  occurrence  of,  in  beet-juice  (vox 

Lippmann),  a.,  ii,  118. 
Carone,   oxidation  and  constitution  of 

(vox    Baeyer    and    Ipatieff),    A., 

i,  83. 
Cis-Caronic    acid     {cis-dimethylcydopro- 

pane-1  : 2-diearhoxylic  acid),  ammo- 
nium, calcium  and  silver  salts,  an- 
hydride (vox  Baeyer  and  Ipatieff), 

A.,  i,  83. 
^raTis-Caronic   acid,   ammonium,    silver 

salts  (vox  Baeyer  and  Ipatieff),  A., 

i,  83. 
Carotin,     See  Xanthophyll. 
Carpaine,   its  oxidation ;    its  methylic 

and  nitroso-derivatives  and  the  benz- 

oylation  of  the  latter  (van  Rijx),  A., 

i,  647. 
Carvacrol,  action  of  ferment  of  mush- 
rooms on  (Bourquelot),  A.,  ii,  QQ. 

bromide,  preparation  of  (Urban),  A., 
i,  335. 
Carvacrol,  iodo-,  preparation  of  (Urban), 

A.,  i,  335. 
Carvone  tribromide,  pseudoracemism  of 
(KippixG  and  Pope),  T.,  1000  ;  P., 
1897,  136. 

semioxamazone   (Kerp   and   Unger), 
A.,  i,271. 
Carvoxime,  density  of  the  active   and 

inactive  forms  of  (Kipping  and  Pope), 

T.,  999  ;  P.,  1897,  136. 
Z-Carvoxime,  reduction  of  (Goldschmidt 

and  A.  Fischer),  A.,  i,  625. 
Carvylamines,  ad-,  al-,  ^h,  ro.-,  and  rfi- 

benzoyl  derivatives  of  (Goldschmidt 

and  A.  Fischer),  A.,  i,  626. 
Casein,  estimation  of,  in  milk  (Dexig^s), 
A.,  ii,  531. 

iodo-,  preparation  and  properties  of 
(Lepixois),  a.,  i,  584;(Liebrecht), 
A.,  i,  648. 

per'iodiO-,  preparation  of  (Liebrecht), 
A.,  i,  648. 
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Caseo-iodin,  preparation  and  properties  of 

(Liebrecht),  A.,  i,  648. 
Cassiterite,  etch-figures  with  potassium 
hydrogen  fluoride  and  isomorphism 
of  (Retgers),  a.,  ii,  18. 
action      of     potassium     fluoride     on 
(Traube),  a.,  ii,  47. 
Catechin,  from  Puglia  olive  oil  (Canzo- 

XERi),  A.,  i,  624. 
Catechu,  colouring  matters  of,  from  dif- 
ferent sources  (Perkix),  T.,  1135. 
Catechuic  acid,  bromo-,  conversion  of, 
into  3  :  4'-dibromo-)8-naphthaquin- 
one-2'-carboxylic       acid      (Zincke 
and  Francke),  A.,  i,  76. 
^ribromo-    (Zincke    and    Francke), 
A.,  i,  58. 
Catechol,  from  Puglia  olive  oil  (Canzo- 
NERi),  A.,  i,  624, 
^e^mbromo-  (Zincke  and  Francke), 
A.,  i,  58. 
Catocarpon  cMonophilum.     See  Catocar- 

pus  alpicolus. 
CatocarpiLS    alpicolus,     constituents     of 

(ZoPF),  A.  i,  364. 
Cedar,  yellow-.     See  Rhus  rhodanthema. 
Celadonite  from  the  Tyrol  (Gumbel),  A., 

ii,  568. 
Celery  oil,  constituents  of  (Ciamician 
and  Silber),  A.,  i,  291. 
action  of  stannous  chloride  on  (HiRSCH- 
sohn),  a.,  ii,  236, 
Celestite  from  Ontario  (Hoffmann),  A., 

ii,  103. 
Cells,  galvanic.     See  Electrochemistry. 
Cells,  living,  relation  of  osmosis  to  the 
action  of  drugs  on  (Overton),   A., 
ii,  337. 
Cellulose,  estimation  of  (Suringar  and 

ToLLEXs),  A.,  ii,  235, 
Celluloses,  hydrolysis  of  pure,  and  fer- 
mentation of  the  hydrolytic  products 
(Cross,  Bevan,  and  Smith),  T.,  1005  ; 
P,,  1897,  150. 
Celsian    from    Sweden    (Sjogren).    A., 

ii,  411. 
Cement  materials,  estimation  of  lime  in 

(Kluge),  a.,  ii,  232. 
Cements,    hydraulic    (Rebuffat),    A., 
ii,  32. 
micrographic  study  of    some   Italian 
(BuccA  and  Oddo),  A.,  ii,  316. 
Cephaeline,  the  amounts  of,  in  ipecacu- 
anha from  different  sources  (Paul  and 
Cowxley),  a.,  ii,  279. 
Ceratophyllin,  identity  of,  with  atraric 

acid  (Hesse),  A,,  i,  631, 
Cereals,  examination  of  salts  and  acids 
in  (Yaudin),  a,,  ii,  425, 
estimation  of  starch  in  (Lindet),  A., 

ii,  525. 
See  also  Agricultural  Chemistry. 
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Cerebrospinal  fluid,  toxic  action  of,  in 
case  of  brain  disease  (Mott  and  Halli- 
burton), A.,  ii,  222. 
Cerium,  purification  of  ("Wyrouboff  and 
Verneuil),  a.,  ii,  452. 
atomic   weight  of  (Wyrouboff  and 
Verneuil),  A.,  ii,  492. 
Cerium  hydroxide,  action  of  acetylacetone 
on  (Urbain),  a.,  i,  236. 
oxide,    estimation   of  (Glaser),   A., 

ii,  191. 
silicotungstate(WTRUBOFF),  A.,ii,  176. 
Cerium,    separation    of    thiorum     from 

(Urbain),  A.,  i,  236. 
Cerium  metals,  separation  of,  from  mon- 

azite  (Drossbach),  A.,  ii,  38. 
Cerotic  acid,  from  oxidation  of  cerylic 
alcohol  (Darmstaedter  and  Lif- 
scHUTz),  A.,  i,  180. 
formula  of ;  its  reduction  ;  its  bromo- 
and  f?i-bromo-derivatives  (Marie), 
A.,  i,  318. 
cerylic  salt  (Henriques),  A.,  i,  460. 
Cerotic     acid,     amino-     (Marie),    A., 
i,  320. 
cyano-,  and  the  action  of  heat  on  it 
(Marie),  A.,  i,  323. 
Cerotic  chloride  and  amide  (Marie),  A., 

i,  226. 
Cerotonitrile  (Marie),  A. ,  i,  226,  323. 
Cerylic  alcohol  from  wool  fat,  and  its 
oxidation  (Darmstaedter  and   Lif- 
scHUTz),  A.,  i,  180. 
Cetrapic  acid  and  its  acetyl  derivative 

(Hesse),  A.,  i,  256. 
Cetraria  islanclica,   occurrence  of  para- 

galactan  in  (Escombe),  A.,  ii,  155. 
Cetraria    pinastri,     chrysocetaric     and 

usnic  acids  from  (Hesse),  A.,  i,  256. 
Cetylic  alcohol,  separation  of,  from  der- 
moid cysts  (Ludwig),  A.,  ii,  336. 
Ceylonite  from  Montana  (Merrill),  A. , 

ii,  580. 
Chabazite,    genesis   of    (Lacroix),    A., 
ii,  506. 
with  crystal- water,  crystal-carbon   bi- 
sulphide, &c.  (Rinne),  a.,  ii,  564. 
Change,  chemical  and  physical,  identity 
of  different  kinds  of  (Harcourt),  T., 
595. 
Charcoal,  animal,  absorption  of  dissolved 
substances     by     (Lechaud),     A., 
ii,  445. 
wood,  action  of  ammonia  on  (Lance), 
A.,  i,  390. 
Cheese,  detection  of  margarine  in  (von 

Raumer),  a.,  ii,  356. 
Cheleutite,  composition  of  (Frenzel),  A., 

ii,  266. 
Chemical  constitutions  of  organic  acids 
and   their  aflQnity  constants   (Szysz- 
KOWSKi),  A,,  ii,  310. 


Chemical  proportions   (Wald),   A.,   ii, 

311,  400. 
Chitin,  iodine  reaction  of  (Zander),  A., 

i,  499. 
Chloral  hydrate,  deliquescence  of  crystals 
of  (Pope),  P.,  1896,  249. 
action  of  ammonium  sulphide  on(LESiN- 

SKY  and  Gundlich),  A.,  i,  549. 
action    of,    on   starch    (Schar),    A., 
i,  454. 
Chloral  ?^obutyloxide,   and   the  action 
of  phosphorus    pentachloride    on    it 
(Pergami),  a.,  i,  177. 
Chlorhydrins,    physiological    action    of 

(Marshall  and  Heath),  A.,  ii,  573. 
Chlorination  in  presence  of  maDganese 

salts  (Yilliers),  A.,  ii,  492. 
Chlorine,  pure,   preparation  of,   by  the 
electrolysis  of  silver  chloride  (Shen- 
STONE),  T.,  479  ;  P.,  1897,  2. 
manufacture  of  (Hasencleveb),  A., 

ii,  142. 
atomic  weight  of  (Leduc),  A. ,  ii,  549. 
spectrum  of,  at  atmospheric  pressure 

(Lockyer),  a.,  ii,  298. 
spectra       of       (Trowbridge        and 

Richards),  A.,  ii,  200. 
atomic   refraction    of    (Traube),    A., 

ii,  197. 

action  of  sunlight  and  of  the  silent 

electric  discharge  on  highly  purified 

(Shenstone),    T.,    486,    487 ;    P., 

1897,  2. 

electromotive  force  required    for   the 

separation  of  (ISTernst),  A.,  ii,  395. 

diffusion  coefiicient  of,  in  water  (HtJF- 

ner),  a.,  ii,  249. 
partition  of,  between  water  and  carbon 
tetrachloride      (  Jakowkin),       A. , 
ii,  247. 
action  of  light  on  dried  and  moist  mix- 
tures of,  with  hydrogen  (Gautier 
and  Holier),  A.,  ii,  437;  (Gautier  ; 
Berthelot),  a.,  ii,  486. 
electricity  produced  by  the  combina- 
tion of,  with  hydrogen  (Andreas), 
A.,  ii,  535. 
action  of  highly  purified,  on  mercury 
(Shenstone),  T.,  485  ;  P.,  1897,  2. 
action  of  steam  and,  on  red-hot  carbon 
(Naumann    and    Mudford),   A., 
ii,  209. 
decomposition  of  aqueous  solutions  of 

(Jakowkin),  A.,  ii,  246. 
Hydrochloric  acid  {hydrogen  chloride), 
manufacture  of  (Hasenolever), 
A.,  ii,  142. 
refractive  power  of,  when  dissolved  in 
methylic,  ethylic,  amylic,  and  oc- 
tylic  alcohol,  ethylic  and  amylic 
ether  (Gladstone  and  Hib- 
bert),  T.,  827;  P.,  1897,  142. 
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Hydrochloric  acid  {hydrogen  chloride),    \ 

boiling    and    melting  points  of  ! 

(Estreichek),  a.,  ii,  21, 
dielectric     constants     of     aqueous 

(Smale),  a.,  ii,  358.  _   _       ' 

nature  of  the  electrical  conductivity 

of  (Wiedemann  and  Schmidt),    | 

A.,  ii,  536. 
electrolytic  conductivity    and    vis- 
cosity   of,    at  low    temperatures 

(DoKN    and    Vollmer),    A.,    ii, 

301. 
electrolytic  conductivity  and  specific 

gravity  of  a  normal  solution  of 

(LooMis),  A.,  ii,  301. 
electrolytic  dissociation  of,  in  acetone 

solution  (Carrara),  A.,  ii,  472. 
deviation     of,     from     Boyle's    law   ; 

(Leduc),  a.,  ii,  134.  I 

dissolved  in  organic  solvents,  action    | 

of,  on  zinc  (Zecchini),  A.,  ii,  491.    ' 
action  of,  on  sodium  at  low  tempera- 
tures (Dorn  and  Vollmer),  A., 

ii,  301. 
action  of,  on  sodium,  lead,  and  copper 

sulphates   (Colson),  A.,  ii,  211. 
(free),  estimation  of,  in  gastric  juice 

(Strauss),  A.,  ii,  516. 
Chlorides,  metalUc,  action  of  bromine 

on  (Blau),  a.,  ii,  122. 
in  the  blood  during  disease  (MoRAC- 

ZEWSKi),  A.,  ii,  221. 
excretion  of,  during  ansemia  (MoRAC- 

ZEWSKi),  A.,  ii,  64. 
detection  of,  in  presence  of  chlorates 

and  nitrates  (Alvarez  and  Jean), 

A.,  ii,  601. 
Chlorates,  detection  of,  in  presence  of 
chlorides  and  nitrates  (Alvarez  and 
Jean),  A.,  ii,  601. 
Hypochlorites,    influence   of    concen- 
tration, light,  other  salts,  and  tem- 
perature   on   the  decomposition    of 
(Bhaduri),  a.,  ii,  206. 
Chlorine  peroxide,  explosion  of  mixtures 
of  carbonic  anhydride  ami  (Dixon 
and  Russel),    T.,    605  ;   P.,  1897, 
99. 
Chlorine,  detection,  estimation,  and  sepa- 
ration of— 
detection   of,    in  organic    compounds 

(Kastle  and  Beatty),  A.,  ii,  430. 
estimation    of   free    (Bhaduri),    A., 

ii,  228. 
estimation  of,  in  presence  of  bromine 

(Blau),  A.,  ii,  122. 
estimation  of,  in  presence  of  bromine 
and  iodine  (Bennett  and  Place- 
way),  A.,  ii,  122. 
estimation  of,  with  carbon,  hydrogen, 
and  sulphur  simultaneously  (Denn- 
stedt),  a.,  ii,  432, 


Chlorine,  detection,  estimation,  and  sepa- 
ration of — 

separation  of  bromine  from  (Baubigny 

and  Rivals),  A.,  ii,  385. 
separation  of  bromine  from,  in  presence 

of  acetates,  sulphates,  and  nitrates 

(Jannasch  and  Kolitz),  A.,  ii,  594. 
separation  of  bromine  and  iodine  from, 

in  organic  compounds    (Jannasch 

and  Kolitz),  A,,  ii,  594. 
Chlorine   water,  action   of,  on   organic 
bromo-  and  iodo-derivatives  (Kastle 
and  Beatty),  A,,  i,  272. 
Chlorites,  constitution  of  (Clarke),  A., 

ii,  52. 
Chloro-derivatives.     See  under  :— 
Acetal. 

Acetaldehyde. 
Acetamide. 
Acetanilide. 
Acetic  acid. 

Acetonephenylhydrazone. 
Acetonitrile. 
Acetowophthalic  acid. 
Aceto-^-toluidide. 
Acetoxybenzonitrile. 
Acetylthiocarbimide. 
Allylie  chloride. 
Amy  laminohy  droxyqu  inone . 
Anethoil. 
Aniline. 

Anilinomaleindianil. 
Anilinomalein-^-tolil. 
Anisic  acid. 
Anisoil. 

Anisyl  methyl  diketone. 
Azoxybenzene. 
Benzaldehyde. 
Benzamide. 
Benzene. 

Benzeneazoanisoil. 
Benzeneazophenetoil. 
Benzeneazophenol. 
Benzenediazoic  acids. 
Benzenediazonium  chloride. 
Benzene-syn-diazosulphonic  acid. 
Benzenediazophenylsulphone. 
Benzenesulphonamide. 
Benzenyloximebutyric  acid. 
Benzoic  acid. 
Benzonitrile. 
Benzoylacetone. 
Benzylic  chloride. 
Benzylideneacetone. 
iso-Butaldehyde. 
wo- Butane. 
Butylic  chloride. 
3'  -  Butyh'soquinoline . 
tso- Butyric  acid. 
Caff"eine. 
Camphene. 
Camphor. 
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Chloro-derivatives.     See  under  : — 
Camphoric  acid. 
Carbazole. 
Chlorhydrins. 
Chloroform. 
Cholesten. 
Citraconanil. 
Citraconanilic  acid. 
Citracondianil. 
Codide. 
2)-Cresol. 
Crotonic  acid. 
i|/-Cumeue. 

«|/-Cumyl  methyl  ketone. 
i|/-Cum}lphosphonic  acid. 
Cyanuric  chloride. 
Cymene. 
Cytisiue. 
Decane. 

Decylic  (diamylic)  chloride. 
o-Deoxybenzoin-o-carboxylic  acid. 
Diamylenic  chloride. 
Dianisoil  ketone  and  thioketone. 
Diazoamidobenzene. 
Diazobenzene. 

Diazobenzane-acetoacetic  acid. 
Diazobenzenethane. 
Diazonium. 
Dibenzyl. 
Diisobutylacetal. 
zso-Dibutylenic  chloride. 
wo-Dibutylic  {octylic)  chloride. 
Dichlor-  and  Diepichlor-hydrins. 
Diethoxymethylpurines. 
Diethoxymethylphthalide. 
Dihydroxyflavone. 
Diketohydrindenecarboxylic  acid. 
Diketohydronaphthalenecarboxylic 

acids. 
Dimethoxymethylphthalide. 
Dimethoxyquinol  oxide. 
Dimethoxyquinonedimethylhemi- 

acetal. 
Dimethylacrylic  acid. 
Dimethylanilinomcrotonolactam. 
Dimethylbutinenecarboxylic  acid. 
1  : 3-Dimethylcatechol. 
DimethyldiketocycZyhexene  hydrate. 
Dimethylketocyclopentene. 
3  : 7-Dimethylpurine. 
Dimethylpyridine. 
Dimethyl-o-quiaone. 
a*-Dimethylsuccinanil. 
Diparaconic  acid. 

Diphenetoil  ketone  and  thioketone. 
Diphenoxyquinone. 
Diphenylamine. 
Diphenylcrotonic  acid. 
Diphenylethane. 
Diphenylethylene. 
Diphenylglyoxazole. 
1 :  6-Diphenyl-l  :  2  :  4-triazole. 


Chloro-derivatives.     See  under  : — 
Dithienylethylethane. 
Dithienylethylene. 
Epichlorhydrin. 
Ethane. 

Ethoxymethylphthalide. 
Ethoxy  methyl  purines. 
Ethylamine. 
Ethylbenzene. 

Ethylbenzoylcarboxylic  acid. 
EthyKsobutylacetal  and  Ethylsecbutyl- 

acetal. 
Ethylethylic  ether. 
Ethylic  isobutylic  ether. 
Ethylidenebisphenylhydrazine. 
Ethylphosphine. 
Ethylisopropylacetal. 
Ethylstilbene. 
Ethylisosuccinic  acid. 
Fenchonephosphoric  acid. 
Formanilide. 
Formylurethane. 
Fructosephloroglucide. 
Fumaric  acid. 
Glyoxylic  acid. 
Hendecane, 
Heptylene. 
Hexanaphthene. 
Hexylamine. 
Hexylene. 

Hydroxyacetophenone. 
^- Hydroxy  benzaldehyde. 
p-Hydroxybenzaldoxime. 
^j-Hydroxybenzoic  acid. 
j9-Hydroxybenzonitrile. 
Hydroxybenzophenone. 
Hydroxy hydrindenedicarboxylic  acid. 
Hydroxyindenecarboxylic  acid. 
Hydroxyketohydrindenedicarboxylic 

acid. 
HydroxymethylcycZopentenecarb- 

oxylic  acid. 
Hydroxynaphthaquinonecarboxylic 

acid. 
Hydroxy isonicotinic  acid. 
Hydroxy c?/cZopentenecarboxy lie  acid. 
Hydroxyquinoline, 
Hydroxy?5ovaleric  acid. 
Ketohydrindenecarboxylic  acid. 
Ketonaphthaphenazines. 
Lapachanone. 
Lutidine. 
Maleindianil. 
Maleinimide. 
Maleinimideanil. 
Malein-jj-tolil  and  p-tolilanil. 
Malein-p-tolil  dipiperidide. 
Malonyldiethylcarbamide. 
Methoxybenzoylcarboxylic  acid. 
Methoxymethylphthalide. 
M  ethylanilidomaleinanil. 
Methylbutinenecarboxylic  acid. 
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CMoro-derivatives.     See  under  :— 
Methylcatechol. 

Methykliketoci/cZohexeiie  hydrate. 
Methylheptylene. 
Methylcyc^ohexane. 
Methylketocyc/opentene. 
o-MethyU'5onicotinic  acid. 
5-Methyh"sooxazolone. 
Methylparaconic  acid. 
Methylphthalide. 
Methylpicolinic  acid. 
1  :  3-Methylwopropylhexanol-5. 
Methylpiirines. 
Methyl  isoquinolines. 
Methyl-o-qiiinone. 
o-Methylsalicylophosphine. 
Methyls  tilbene. 
Mucochloric  chloride. 
Mucophenoxychloric  acid. 
Naphthalenedisulphonic  acid. 
i8-Naphthaquinonecarboxylic  acid. 
Naphtheurhodoles. 
Naphthophenazonium  chloride. 
is-o-Nicotinic  acid. 
Octane. 
Palmitamide. 
Pentane. 

Pentethylphenyl  methyl  ketone. 
Phenacy]  aniline. 
Phenetyl  methyl  diketone. 
Phenoxymaleimide. 
Phenylacetic  acid. 
5-Phenylbutyltriazole. 
Phenyl-?>i-diazine. 
Phenyldiethylphosphine. 
3'-Phenyldihydroqmnazoline-4'. 
Phenyldihydroresorcylic  acid. 
Phenylhydrazine. 
Phenylmalonic  acid. 
Phenylphenazonium  chloride. 
Phenylphosphine. 
Phenyl phosphinic  acid. 
Phenylphosphinic  anhydride. 
Phenylphosphinous  acid. 
l-Phenyl-5-propyltriazole. 
l-Phenyl-5-isopropyltriazole. 
2-Phenylpyridine. 
Phenylquinoline   and    Phenylwoquin- 

oline. 
Phloroglucinol  trimethyl  ether. 
Phosphanil. 

Phosphenylic  chlorides. 
Phosphotetranilide. 
Phthalic  acid. 
7-Picoline. 

Piperidomalein-j?-tolil. 
Propylamine, 
3-wo-Propyli5oquinoIine. 
Pyridine, 

Pyrogallol  trimethyl  ether. 
Pyrroline. 
Quinoline  and  iso-Quinoline. 


I   Chloro-derivatives.     See  under  : — 
Quinone-&is-o-amiuobenzoic  acid. 
Quinone-6w-o-aminocinnamic  acid. 
Quinonedimalonic  acid. 
Quinone-o-iminocinuamic-&i5-o-amino- 

cinnamic  acid. 
Resorcinol  diethyl  ether. 
Salicylic  anhydride. 
Salicylic  chloride. 
Salicylophosphine. 
Stilbene. 
Styrene. 
Succinanil. 
Succinic  acid. 
Terephthalic  acid. 
j^-Tetramethyldiaminotriphenyl- 

methane. 
Tetranisoilethylene. 
Thymol. 
Toluene. 
Toluquinone. 
^-Tolyl  methyl  ketone. 
0-  and  r/i-Tolylphosphonic  acids. 
Triketohydronaphthalene. 
Triketonaphthalenecarboxylic  acid. 
Trimethylcatechol. 
Trimethylene. 
Trimethylglutaric  acid. 
Trimethylcyc^ohexadiene. 
Trimethylhydroxypropylammonium. 
Trimethyl-o-quinone. 
Xylyl  methyl  ketones. 
Chloroform,  heat  of  evaporation  of  (Mar- 
shall), A.,  ii,  244. 
viscosity  of  mixtures  of  ethylic  ether 

with  (Thorpe  and  Rodger),  T.  ,  370 ; 

P.,  1897,  50. 
osmotic  pressure  of,   in   nerve    cells 

(Dreser),  a,,  ii,  14. 
action    of    magnesium     nitride    on 

(Snape),  T.,  527  ;  P.,  1897,  50. 
action  of  nitrogen  chloride  on  (Hent- 

schel),  a.,  ii,  404. 
reducing  action  of,  on  Fehling's  solu- 
tion (Matthews),  A.,  ii,  193. 
examination  of  (B^hal  and  Francois) 

A,,  ii,  524, 
estimation  of,  in   viscera  (Fischer), 

A.,  ii,  524. 
Chlorolecithin  (Stoklasa),  A.,  i,  117. 
Chlorophyll,  the  chemistry  of  (March- 

lewski),  a,,  i,  202. 
connection     between     lecithin      and 

(Stoklasa),  A.,  ii,  117. 
relation  of,  to  haemoglobin  (Tschirch),. 

A.,  ii,  225  ;  (Nencki),  A.,  ii,  335. 
Chlorophylls,  absorption  spectra  of  dif- 
ferent (Etard),  A.,ii,  130,  578. 
Chocolate,  detection  of  arachis  meal  and 

cake  in  (Bilteryst),  A.,  ii,  529. 
estimation  of  theobromine  in  (Maupy)^ 

A.,  ii,  531. 
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Choleic  acid,  reduction    of   (Vahlen), 

A.,  i,  648. 
Cholestendiol,    oxy-    (Matjthner    and 

SuiDA),  A.,  i,  31. 
Cholestene,  chloroxy-  (Mauthner  and 

SuiDA),  A.,  i,  32. 
Cholestenol,o-oxy-,  and  i8-oxy-,  and  their 
acetates  (Mauthner  and  Suida),  A., 
i,  31. 
Cholestenone,  di-hromoxy-  (Mauthner 
and  Suida),  A,,  i,  31. 
oxy-,  and  its  phenylhydrazone  (Mauth- 
ner and  sVida),  A.,  i,  31. 
Cholesterol,  fate  of,  in  the  animal  or- 
ganism   (BoNDZYNSKi    and    Hum- 
NiCKi),  A.,  ii,  153. 
dihYomide,  preparation  of,  and  mole- 
cular compound  of,  with  cholesterol 
(Cloez),  a.,  i,  406. 
the   reactions  of,  given  by  other  sub- 
stances (Thoms),  a.,  i,  362. 
estimation  of,  in  animal  organs  (Dor- 
meyer),  a.,  ii,  195. 
Cholesterylene,  oxy-,  and  its  dibromide 

(Mauthner  and  Suida),  A.,  i,  32. 
Cholic    acid,    action    of   zinc   dust    on 

(Vahlen),  A.,  i,  648. 
Choline,    from    hydrolysis    of    sinapin 
(Gadamer),  a.,  i,  255. 
physiological    action    of    (Mott    and 

Halliburton),  A.,  ii,  222. 
detection  of,  in  various  Materia  Medica 
(Jahns),  a.,  i,  382. 
Chondrodite  from  Burma  (Bauer),  A., 
ii,  180. 
from  Sweden,  alteration  to  serpentine 
and      dolomite      (Sjogren),      A., 
ii,  326. 
Chromatin    of    herring's     spermatozoa 

(Mathews),  A.,  ii,  572. 
Chrome-diopside.     See  Diopside. 
Chrome  red,  analysis  of   (Amsel),    A., 

ii,  163. 
Chrome  yellow,  analyses    of    (Amsel), 

A.,ii,  163. 
Chromium  (Moissan),  A.,  ii,  556. 

occurrence   of,    in  common    minerals 
(Hartley  and  Ramage),  T.,  533  ; 
P.,  1897,  11. 
condition  of,  in  iron  and  steel  (Carnot 
and  Goutal),  A.,  ii,  555. 
Chromium  nitride  (Smits),  A.,  ii,  33. 
silicide  (Chalmot),  A.,  ii,  214. 
silicotungstate      (VVyruboff),      A., 

ii,  178. 
sulphate,  precipitation  of  dextrin  and 
other  organic  substances  by    (La- 
chaud),  a.,  ii,  445. 
double  sulphate  of  zinc  and  (Scott), 

T.,  568;  P.,  1897,  71. 
Chromium  bases,  constitution  of  (Jor- 
gensen),  a.,  ii,  453. 


Chromic  acid,  velocity  of  reaction  of 

phosphorous  acid  with  (Viard),  A., 

ii,  204. 

Chromic  acid,  reaction  of  thiosulphuric 

acid  with  (Longhi),  A.,  ii,  42. 

estimation  of,  by  hydrazine  sulphate 

(PuRGOTTi),  A.,  ii,  349. 
estimation  of,  by  hydrazine  peroxide 

(Ross),  A.,  ii,  192. 
estimation  of,  in  presence  of  iron 
(Browning),  A.,  ii,  73. 
Chromic  anhydride,  action  of  arsenious 
anhydride  on  (Browning),  A.,  ii,  73. 
Chromates,    double    alkali   and    am- 
monium (Zehenter),  a.,  ii,  322. 
Sulphochromic   acid   (Recoura),  A., 

ii,  172. 
Chromites  (Recoura),  A.,  ii,  173. 
Chromous  phosphide  (Granger),  A., 
ii,  265. 
Chromium,    detection,    estimation    and 
separation  of — 
detection  of,  in  presence  of  iron,  zinc 
and  manganese  (Alvarez  and  Jean), 
A.,  ii,  600. 
reaction   of,    with   nitroso-)8-naphthol 

(BuRGAss),  A.,  ii,  163. 
estimation    of,    in     commercial    iron 

(GiORGis),  A.,  ii,  350. 
estimation     of,    in    iron     and    steel 
(Carnot  and  Goutal),  A.,  ii,  521. 
separation  of  iron,   aluminium,   man- 
ganese, zinc,  nickel  and  cobalt  from 
(Cushman),  a.,  ii,  518. 
Chrysanisic   acid  and  its  ethylic  salt, 
coloured  compounds  obtained  by  action 
of  alcoholic  sodium  ethoxide  on  (Jack- 
son and  Ittner),  A.,  i,  332. 
Chrysin    monomethylic     ether,    dyeing 
property  of  (Perkin  and  Martin),  T.  , 
822. 
Chrysocetraric    acid,   composition    and 

melting  point  of  (Hesse),  A.,  i,  256. 
Chrysophanic   acid   {physcion)  (Hesse), 

A.,  i,  257. 
Cicutine,  action  of  tannin  and  gallic  acid 

on   (de   Coninck),  A.,  i,  447. 
Cincholeuponic    acid,     constitution    of 
(Koenigs),  a.,  i,  497. 
its  acetyl   derivative  and  ethylic  salt 
j  (Skraup),  a.,  i,  98,  99. 

i        isomeride,  produced  by  the  action  of 

potash  on  (Koenigs),  A.,  i,  498. 
!   Cinchona  bark,  calcium  salt  from,  and  a 
constituent  of,  which  answers  to  the 
tQBisior Digitalinum  verum  (Beilter), 
A.,  i,  383. 
Cinchona  Succciruhra,  extraction  of  the 
calcium  salt  from  (de  Vrij),  A.,  i,  883. 
Cinchonic    acid    {qumoli7ie-i'-carboxylic 
acid),  condensation   of,   with  acetone 
(Weidel),  a.,  i,  104. 
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Ciliclionidine,  detection  of  (deKojsINGh), 

A.,  ii,  293;  (Jawaeowski),  A.,  ii,  610. 

Cinchonine,  detection  of  (de  Koningh), 

A.,  ii,  293 ;  (Jawaeowski),  A.,  ii,  610. 

Cineol     {cajeputol),    from    oil    of    basil 

(Beeteam  and  Walbaum),  A.,  i,  625. 

Cinnabar,    estimation    of    mercury    in 

(Smith  and  Wallace),  A.,  ii,  75. 
Cinnamaldeliyde,  from  oil  of  cinnamon 
(DuYK),  A.,  i,  358. 
refractive  powers  of  mixtures  of  ethylic 
alcohol  and  carbon  bisulphide  with 
(Zecchini),  a.,  ii,  470. 
oxidation  of  the  condensation  product 
of,  with  phenylsemicarbazide  (Young 
and  Annable),  T.,  215;  P.,  1896, 
246. 
Cinnamaldehyde  cyanhydrin,  action  of 
hydrochloric  acid  on  (  Fittig),  A. ,  i,  15. 
Cinnamaldehyde-ethylenethionamic 
acid    (Michaelis      and      Geaentz), 
A.,  i,  395. 
Cinnamaldehydesemioxamazone    (Keep 

and  Uxgee),  A.  i,  270, 
Cinnamaldehydetrimethylenethionamic 
acid  (Michaelis  and  Geaentz),  A., 
i,  395. 
Cinnamaldoxime,  cuprous  bromide  com- 
pound (Comstock),  a.,  i,  469. 
Cinnamamide,    o-amino-    and   o-bromo- 

(Baucke),  a.,  i,  56. 
Cinnamene.     See  Styrene. 
250-Cinnanienylmandelic    acid,   and    its 
acetyl  derivative  (Japp  and  Landee), 
T.,  135,  138;  P.,  1896,  107. 
Cinnamic    acid     {k-phenylacrylic    acid) 
action  of   thiocarbamide    on    (An- 
deeasch),  a.,  i,  327. 
barium  salt,  action  of  acetic  anhydride 
on  (Oddo  and  Manuelli),  A. ,  i,  180. 
amylic    salt,   rotatory  power    of  the 

(Walden),  A,,ii,  3. 
cholesterylic  salt,  and  its  ^e^rabromide 
(Bondzynski  and  Humnicki),  A., 
i,  183. 
coprosterylic  salt,  and  its  dihvomide 
(Bondzynski  and  Humnicki),  A.,  i, 
i,  183. 
Cinnamic  acid,  o-bromo-,  and  its  ethylic 
salt  (Baucke),  a.  i,  56. 
«-cyano-,    o-  and   ?«-nitro-,  and  their 
ethylic  salts  (Riedel),  A,,  i,  220. 
«Wo-Cinnainic  acid,  o-bromo-  (Baucke), 

A.,  i,  56. 
Cinnamomum  cassia  and  C.  zeylanica, 
constituents  of  oils  from  (Duyk),  A., 
i,  358. 
Cinnamoylbenzylic  cyanide  (Walthee 

and  Schicklee),  A.,  i,  524. 
Cinnamoylphenylacetic  acid,    methylic 
salt  of  (Walthee  and  Schicklee), 
A.,  i,  524. 


Cinnamylic  alcohol,  heat  evolved  by  the 

action  of  bromine  on  (Luginin),  and 

Klabukoff),  a.,  ii,  4/5. 
Cinnamylidenemethyh'sooxazolone 

(ScHiFF  and  Betti),  A.,  i,  493. 
Cinnoline    and    its    salts    (Busch    and 

Rast),  a.,  i,  300. 
Citraconanil,  chloro-,  and  its  dichloride 
and  diphenylic  ether  (AnschIjtz  and 
Meyeefeld),  A.,  i,  366,  367. 

chlorimino-  (Anschutz  and  Meyee- 
feld), A.,  i,  366. 
Citracondianil,  chloro-  (ANSCHtJxz  and 

Meyeefeld),  A.,  i,  366. 
Citraconic  acid,  action  of  thiocarbamide, 

allylthiocarbamide,    dimethylthiocarb- 

amide,  and  diphenylthiocarbamide  on 

(Andeeasch),  a.,  i,  327. 
Citral,  estimation  of,  in  lemon  oil  (Gae- 

nett),  a.,  ii,  290. 
Citraldehydesemioxamazone  (Keep  and 

Un(jee),  a.,  i,  270. 
Citrazinic  acid  (2  :  6-dihydroxypyridine- 

S-carboxy lie  acid),  action  of  phosphorus 

pentachloride    and    phosphorus    oxy- 

chloride  on  (Sell  and  Dootson),  T., 

1068;  P.,  1897,  167. 
Citric  acid,  occurrence  of,  in  leguminous 
plants  (Vaudin),  A.,  ii,  425. 

refractive  powers  of  solid  and  dissolved 
(Gladstone  and  Hibbeet),  T.,  824. 

freezing  points  of  dilute  aqueous  solu- 
tions of  (LooMis),  A.,  ii,  305. 

ethylic  salt,  synthesis  of  (Laweence), 
T.,  458;  P.,  1897,  65. 

detection  of,  by  colour  tests  (Pineeua), 
A.,  ii,  290. 

detection    of,    in    plants    (Beeg    and 
Gerbee),  a.,  ii,  527. 

detection  of,  in  presence  of  malic  and 
tartaric  acid  (Stahee),  A.,  ii,  290. 
Citronellaldehyde,  constitution  of  (Bae- 

BiEE  and  Leser),  A.,  i,  537. 
d-  and  ^Citronellaldehyde,  semicarbazone 

(TiEMANN  and  Schmidt),  A.,  i,  199. 
^Citronellic  acid,  silver  salt  (Tiemann 

and  Schmidt),  A.,  i,  199. 
c?-Citronellic     nitrile    (Tiemann     and 

Schmidt),  A.,  i,  199. 
Z-Citronellol,  from  rose  oil,  oxidation  of 

(Tiemann  and  Schmidt),  A.,  i,  199. 
Cladonia    rangiformis^     occurrence     of 

atranoric    acid    and     usnic     acid    in 

(Hesse),  A.,  i,  256. 
Claviceps  purpurea,  the  chemistry  of  the 

membranes  of  (Escombe),  A.,  ii,  156. 
Clay    from    U.S.A.    (Middleton),    A., 
ii,  415. 

analyses  of  (Ries),  A.,  ii,  271. 
Clove  oil,  examination  of  (Schimmel  and 

Co.),  a.,  ii,  436. 
Clover.    See  Agricultural  Chemistry. 
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Coagulation  of  the  blood  (Hammahsten), 
A.,  ii,  152. 

of  blood,  causes  of  (Spiro  and  El- 
linger),  A.,  ii,  378. 

of  milk  by  heat,  causes  of  (Bardach), 
A.,  ii,  420. 
Coal  from  Liege,  molybdenum  and  sele- 
nium, &c.,  in  (Jokissem),  A.,  ii,  265. 
Coals,  Hungarian  (Kalecsinszky),  A., 
ii,  417. 

calculation  of  the  calorific  power  of 
(Arth),  a.,  ii,  442. 

occurrence  of  titanium  in  the  ash  of 
(Wait),  A.,  ii,  57. 

analysis  of  (Haber  and  Grinbero), 
A-,  ii,  605. 

estimation  of  phosphorus  in  the  ash  of 
(Campredon),  a.,  ii,  157. 
Coal-gas,  spectrum  (spark)  of,  at  atmos- 
pheric    pressure    (Lockyer),     A., 
ii,  298. 

action  of,  on  nickel  hydroxide  and 
ammonia  (HoFMANN  and  KtJSPERx), 
A.,  i,  546. 

combustion  of,  on  cooled  surfaces 
(Haber  and  Weber),  A.,  ii,  142, 

estimation  of  sulphur  in  (Fischer), 
A.,  ii,  516. 
Coal-tar  colours,  detection  of,  in  wine 
(d'Agijiar    and    da    Silva),    A., 
ii,  295. 

possible  confusion  of  caramel  with 
(da  Cruz  MagaluaEs),  A.,  ii,  164. 

distinction  of  caramel  colours  from 
(d'Aguiar  and  da  Silva),  A., 
ii,  295. 
Cobalt,  occurrence  of,  in  common  mine- 
rals (Hartley  and  Ramage),  T., 
533;  P.,  1897,  11. 

action  of  ethylene  on  (Sabatier  and 
Senderexs),  a.,  i,  305. 

action  of  hydrogen  peroxide  on  solu- 
tions containing  (Durrant),  P., 
1896,  244. 

action  of,  on  a  solution  of  silver  nitrate 
(Senderens),  a.,  ii,  171. 
Cobalt  bases,  constitution  of  the  (Wer- 
ner and  MiOLATi),  A.,  ii,  100  ;  Jor- 
gensen),  a.,  ii,  453. 

containing  carbon  bisulphide  (Hof- 
MANN),  A.,  ii,  320. 

number  of  ions  formed  by  some  (Peter- 
sen), A.,  ii,  302. 

Cobaltammine  compounds,  nomencla- 
ture of  (Werner),  A.,  ii,  263. 

Cobaltammonium  sulphite  (Werner 
and  Klein),  A.,  ii,  264, 

Croceocobaltdiamminecobalt  nitrite, 
action  of  dilute  acids  on  (JoRGEN- 
SEn),  a.,  ii,  42. 

Diamminecobalt  salts  (Werner),  A., 
ii,  495. 


Praseocobalt  salts  (Jorgensen),  A., 

ii,  455. 
Tetramminecobalt  salts  (Jorgensen), 

A.,  ii,  42;   (Werner  and  Klein), 

A.,  ii,  264. 
Triamminecobalt   salts  ( Jorgensen}, 

A.,   ii,   41,    456;    (Werner),   A., 

ii,  493. 
Cobalt,  native  arsenides  and  sulphides  of 

Rammelsberg),  a,,  ii,  560. 
chloride,    hydrated,    solubility  of,   in 

aqueous    alcohol    (Bodtker),    A., 

ii,  367. 
hydroxide,  organic  compounds  which 

prevent  the  precipitation  of  (Rosz- 

KOWSKi),  A.,  ii,  263. 
dioxide  (McConnell  and  Hanes),  T,  , 

586  ;  P,,  1897,  62. 
phosphides  (Granger),  A.,  ii,  453. 
silicotungstate  (Wyruboff),  A.,ii,  177. 
double  sulphate  of  copper,  nickel,  and 

(Scott),  T,,  567;  P.,  1897,  71. 
sulphide,  effect  of  high  temperatures 

on  (Mourlot),  a.,  ii,  373. 
sulphides  (Chesneau),  A.,  ii,  172. 
Cobaltic  salts  (Durrant),  P.,  1896, 

244;    (Nagendra    ch    Nag),    A., 

ii,  41. 
Cobalt,  detection,  estimation,  and  sepa- 
ration of — 
detection    of   nickel,    in   presence   of 

(Cavalli),  a.,  ii,  603, 
reaction   of,    with   nitroso-jS-naphthol 

(BuRGASs),  ii,  162. 
estimation   of,  by  blue   molybdenum 

oxide  (PuRGOTTi),  A.,  ii,  77. 
estimation  of,  in   commercial  copper 

(Hollard),  a.,  ii,  190. 
separation  of  aluminium  from  (Pine- 

rua),  a.,  ii,  387. 
separation  of  iron,  aluminium,   chro- 
mium, manganese,  zinc,  and  nickel 

from  (Cushman),  A.,  ii,  518. 
separation  of  nickel  from  (Pinerua), 

A.,ii,  387. 
Cobalt  ores  and  minerals,  composition  of 
(Hartley  and  Ram  age),  T.,  541  ;  P., 
1897,  13. 
Cobaltite,    composition    of.  (Rammels- 
berg), A.,  ii,  560. 
Coca  leaves,  estimation  of  total  alkaloids 

in  (Gunn),  a.,  ii,  294. 
Cocaine  stearate  (Zanardi),  A.,  i,  303. 
detection  of  (Dunstan  and  Carr),  A., 
ii,  294. 
CoccincUa  scptcmptmctata,  pigment  in  the 

elytras  of  (Griffiths),  A.,  i,  579. 
a-Coccinic  acid  {hydroxynvitic  acid)  and 
its     preparation     (Liebermann    and 
Voswinckel),  a.,  i,  292,  539. 
;3-Coccinic  acid  andits  anhydride(  Lieber- 
mann and  Voswinckel),  A.,  i,  539. 
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Cochinealcarmine,  constitution  of  (Lie- 
BERMANX  and  Voswinckel),  a., 
i,  540. 
Cochineal  dye,  action  of  potassium  per- 
sulphate on  (LiEBERMANN  and  Vos- 
winckel), A.,  i,  292. 
Cochineal  scarlet  G  (Gattermann  and 

Schulze),  a,,  i,  195. 
Cochinelic    acid,    constitution    of,   and 
action  of  heat  on  ;  salts  and  derivatives 
of  (LiEBERMANN  and  Voswinckel), 
A.,  i,  292,  539. 
Cocoa,    estimation    of   theobromine    in 

(Maupy),  A.,  ii,  531. 
Codeine    methiodide,     constitution     of 
(Vongerichten),  a.,  i,  303. 
separation  of    morphine    from   (FoxJ- 

quet),  a.,  ii,  391. 
bromo-,    methiodide,    preparation  of, 
from  bromomorphine  (Vongerich- 
ten), A.,  i,  644. 
Codide,  chloro-,  methiodide,  and  metho- 
hydroxide    of    (Vongerichten),    A., 
i,  644. 
Coerulignone  colouring  matters  (Lieber- 

MANN  and  Flatau),  A.,  i,  224. 
Coffee,  estimation  of  caffeine  in  (Dela- 
cour),  a.,  ii,    293  ;    (Hilger   and 
Juckenack),  a.,  ii,  611. 
estimation  of  caramel  on  the  surfaces  of 
berries  of  (Fresenius  and  GRiJNHUT), 
A.,  ii,  355. 
Cohenite    from   the   Bendego    meteorite 

(Derby),  A.,  ii,  417. 
Coke,  estimation  of  sulphur  in  (Oteha), 

A.,  ii,  595. 
Colchicine,    detection    of  (Hilger  and 

Jansen),  a.,  ii,  436. 
Colemanite,   analysis  of    (Kraut),   A., 

ii,  284. 
Coleoptrin,    the  pigment  of    Coleoptera 

(Griffiths),  A.,  i,  579. 
Collidine,   compoimds  of,  with  metallic 

salts  (Tombeck),  A.,  i,  560. 
Collidine.  See  3:4: 5-Trimethylpyridine. 
Colloidal  substances,  synthesised  (Pick- 
ering), A.,  ii,  387. 
Colloids,  dissolved,  electrical  convection 
of    (PiCTON     and     Linder),      T., 
568. 
absorption  of  water  by  (van  Bemme- 
len),  a.,  ii,  137. 
Colophony,  occurrence  of  acids  in  (Rim- 
bach),  A.,  i,  254. 
Colostrum,  nature  of  fat  of  (Erchloff), 

A.,  ii,  511. 
Colour  of  ions  (Magnanini),  A.,  ii,  14. 
of  solutions  of  cupric  chloride  in  water, 
alcohol,  acetone,  urethane,  and  py- 
ridine (Ley),  a.,  ii,  251. 
relation  of  o-and^-quinonoid  structure 
to  (Green),  P.,  1896,  226. 


Colouring  matters,  action  of  light  on 

(B.  A.  Report),  A.,  ii,  86. 
0-     and    j:?-quinonoid     structure     in 

(Green),  P.,  1896,  226. 
relationship   of  vegetable,  to   accom^ 

panying  tannins  (Perkin),  T.,  1137. 
Colouring  matters.     See  also  : — 
Acridine  dyes. 
Anthrarufin. 
Apigenin. 
Apiin. 

Aposafrauine. 
Azine-dyes. 
Azonium-dyes. 
Berberine. 
Bilirubin. 
Bixin. 

a-Borragophyll. 
Carboxy  haemoglobin. 
Carotin. 
Chlorophyll. 
Cochineal  scarlet  G. 
Coerulignone  colouring  matter?. 
Dianilinodimethyloxydiphenyl- 

quinone. 
Diphthalylethylene. 
Dye  derived  from  dibromogallic  acid.. 
Fisetin. 

Flavone  derivatives. 
Fluorescein,  c^mitro-,  yellow  dye  from.. 
Guaiacum  blue. 
Guaiacum  yellow. 
Hsematin. 
Hsematoporphyrin. 
Hsemin. 
Hreraoglobin. 
Helianthin. 

Hydroxyanthraquinone  dyes. 
Indamine  dyes. 
Indazine. 
Indenigo. 
Indigo. 

Indophenol  dyes. 
Istarine. 

Lignone  blue  and  its  derivatives. 
Lipochromes. 
Litmus. 
Maclurin. 
Madder  dyes. 
a-Medicagophyll. 
Meldola's  blue. 
Methylene-blue. 

Methylnaphthaphenazonium  salts^ 
Methyl-orange. 
Methylphenosafranine. 
n-Methylrosindone. 
Methylrosinduline. 
Myricetin. 

Naphthophenazonium  salts.. 
Naphthophenosafranine. 
Oxazine  dyes. 
Oxyhsemoglobin. 
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Colouring  matters.    See  : — 

Patent  blue. 

Phenol  plithalein. 

Phenosafranine. 

Phenylphenazonium  salts. 

Phenyl  2^orosin(iuline. 

Phenyl«jt)osafranine. 

Phenylphenazonium. 

Phthaleins. 

Phyllocyanin. 

Phyllopurpuric  acid. 

Quercetin. 

Quinoline  dyes. 

Resorufin. 

Rhamnazin. 

Rhodamine  dyes. 

Rosanilines. 

j:)-Rosani]ine. 

Rosindone  and  wo-Rosindone. 

Rosinduline  and  wo-Rosinduline. 

Safranines. 

Safraninone, 

a^o- Safranone. 

Substance    (CigHiiN')^;   from    benzyl- 
phthaliraidine. 

Tartrazine,  tartrazinic,  and  tartrazino- 
gensulphonic  acid. 

Thiazine  dyes. 

Thiazole  dyes. 

p-Toluidodimethoxydiphenylquinone. 

Triphenylme thane  dyes. 

Urobilin. 

Xanthocarotin. 

Xanthophyll, 
Colpoon  compressum,   {Osyris  compressa, 

Fusanus compressus,  Thesiurn  Colpoo7i), 

leaves  ofjUsed  as  a  substitute  for  sumach 

(Perkin),  T.,  1132. 
Combustion  of  illuminating  gas  on  cooled 
surfaces  (Haber  and  Weber),  A., 
ii,  141. 

boat  with  partitions  (Murmann),  A., 
ii,  464. 
Comendite    from     S.    Pietro,    Sardinia 

(Bertolio),  a.,  ii,  55. 
Compressibility  of  gases  at  0°  (Leduc), 
A.,  ii,  133. 

of  the  paraflBns  (Bartoli),  A.,  ii,  9. 
Concretions,   composition    of   intestinal 

(Morner),  A.,ii,  221. 
Conductivity,    electrical.      See  Electro- 
chemistry. 
7-Coniceine,  refractive  power  and  disper- 
sion of  (Bruhl),  a.,  ii,  297. 
Conicine,    homologue    of,    existing    in 

Aroidece  (Chauliaguet,  Hebert  and 

Heim),  a.,  i,  578. 
Conifers,  nitrogen  compounds  from  the 

proteids  of  (Schulze),  A.,  ii,  156. 
Coniine,  heat  evolved  by  mixing  piperi- 

dine      and      di-isobutylamine     with 

(Ladenburg),  A.,  ii,  246. 


d'  and  r-Coniine,  non-identity  of  a  mix- 
ture of,  with  25oconiine  (Ladenburg), 

A.,  i,  173. 
tsoConiine,  properties  of  the   salts   and 

benzoyl  derivative  of  (Ladenburg), 

A.,  i,  173. 
Constitution  of  organic  substances  and 

melting      point,      relations    between 

(Franchimont),  a.,  ii,  542. 
Gonvolvulic    acid    from    hydrolysis    of 

convolvulin  (Hoehnel),  A.,  i,  228. 
Convolvulin,  the  properties  of,  and  its 

acetyl,  benzoyl-,  and  ^ribromo-deriva- 

tives  (Hoehnel),  A.,  i,  228. 
Convolvulinolic  acid,  and  its  ethylic  salt 

(Hoehnel),  A.,  i,  229. 
Copal  from  Zanzibar  (Stephan),  A.,i,  92. 
a-   and    )8-Copal   resen  (Stephan),  A., 

i,  93. 
Copiapite  from  Sweden  (Sjogren),   A., 

ii,  325. 
Copper,  occurrence  of,  in  common  mine- 
rals (Hartley  and  Ram  age),   T., 
533;  P.,  1897,  11. 

electromotive  force  required  for  the 
separation  of  (Nernst),  A.,  ii,  395. 

melting  point  of  (Holman,  Lawrence 
and  Barr),  A.,  ii,  6. 

condition  of,  in  iron  and  steel  (Carnot 
and  Goutal),  A.,  ii,  555. 

action  of  ethylene  on  (Sabatier  and 
Sexderens),  a.,  i,  305. 

reduction  of  ferric  sulphate  by  (Fran- 
chot),  a.,  ii,  138. 

action  of,  on  a  solution  of  silver  nitrate 
(Senderens),  a.,  ii,  171. 

action  of,  on  sulphuric  a  cid( Andrews), 
A.,  ii,  22. 
Copper    alloys   with    aluminium,    anti- 
mony and  tin,  melting  point  curves 
of  (Le  Chatelier),  a.,  ii,  204. 

with  aluminium,  bismuth,  gold,  iron, 
lead,  nickel,  silver  and  tin,  freezing- 
points  of  (Heycock  and  Neville), 
A.,  ii,   245. 

with  antimony  and  tin,  definite  com- 
pounds contained  in  (Charpy),  A., 
ii,  406. 

with  calcium  (Warren),  A.,  ii,  213. 

with  gold,  zinc,  lead,  and  silver, solidifi- 
cation of  (Matthey),  a.,  ii,  323. 

with  silver,  constitution  of  (Osmond), 
A.,  ii,  449. 

with  zinc,  freezing  points  of  (Heycock 
and  Neville),  T.,  419  ;  P.,  1897, 
61. 
Copper  compounds,  thermochemistry  of 
(Sabatier),  A.,  ii,  540. 

nitride  (Smits),  A.,  ii,  34. 

silicide  (de  Chalmot),  A.,  ii,  262. 

sulphide,  reduction  of,  by  hydrogen 
(Phillips),  A.,  ii,  32. 


^ 


INDEX   OF  SUBJECTS. 


751 


Cupric  salts,  basic  (Sabatier),  A., ii,  491. 
bromide,    action    of   potassium    per- 
manganate   on      (Baubigny     and 
Rivals),  A.,  ii,  407. 
chloride,  refractive  power  of,  when  dis- 
solved in  ethylic  alcohol  (Glad- 
stone and   Hibbert),    T.,    827 ; 
P.,  1897,  142. 
properties  of  solutions  of,  in  different 

solvents  (Ley),  A.,  ii,  251. 
hydrated,  solubility  of,  in   aqueous 
alcohol  (Bodtker),  A.,  ii,  367. 
double  chlorides  (Varet),  A.,  ii,  38. 
hydroxide,    brown     (Sabatier),    A., 

ii,  491. 
iminodiphosphate  (Stokes),  A.,  ii,  29. 
metaplumbate        (Hoehnel),         A., 

ii,  86. 
nitrate,  basic  (Sabatier),  A.,  ii,  553. 
silver  nitrate,  basic  (Sabatier),  A., 

ii,  553. 
oxide,   crystallography  of  (Retgers), 

A.,  ii,  18. 
silicotungstate      (Wyruboff),       A., 

ii,  177. 
sulphate,    refractive  powers   of  solid 
and  dissolved    (Gladstone    and 
Hibbert),  T.,  825. 
dielectric  constants  of  aqueous  solu- 
tions of  (Smale),  a  ,  ii,  358. 
electrolysis  of  solutions  of  (  Foerster 

and  Seidel),  A.,  ii,  241. 
freezing  point  and  concentration  of 
the  saturated  aqueous  solution  of 
(DE  Coppet),  a.,  ii,  305. 
action  of  gaseous  hydrogen  chloride 

on  (Colson),  a.,  ii,  212. 
or  cupric  nitrate,  action  of  acetylene 
on      ammoniacal      solutions      of 
(SoderbaUxM),  a.,  i,  309. 
and  nickel  sulphate,    solubility  of 
isomorphous  mixtures  of  (Fock), 
A.,  ii,  480. 
mixed    crystals    of    hydrated    zinc 
sulphate    and     (Stortenbeker), 
A.,  ii,  250. 
analysis  of  commercial  (Sostegni), 

A.,  ii,  348. 
See  Agricultural  Chemistry, 
ammonium     and     cupric     potassium, 
nickel    ammonium    and    zinc    am- 
monium    sulphates,     solubility    of 
isomorphous  mixtures  of  (Fock),  A., 
ii,  480. 
double  sulphates  of  iron,  nickel,  zinc, 
magnesium,  manganese,  cobalt,  and 
(Scott),  T.,  565;  P.,  1897,71.  ^ 
basic  sulphate  of,  from  Nassau  (Cesaro    | 
and  Buttgenbach),  A.,  ii,  562.  | 

sulphide  and  sulphate,  effects  of  high  i 
temperatures  on(MouRLOT),  A.,  ii,  I 
372. 


Cupric  sulphochromite  (Recoura),   A., 

ii,  172. 
trithiocarbonateammonia(HoFMANN), 

A.,  ii,  321. 
Cuprous  oxide,  action  of,  on  silver  nitrate 

(Sabatier),  A.,  ii,  261. 
sulphate,     electrolytic    formation     of 

(Foerster  and  Seidel),  A.,  ii,  241. 
sulphide,  diffusion  of,    through   steel 

(Campbell),  A.,  ii,  101. 
Copper  organic  compounds — 
Copper  acetylides,  (C,7Cu8H403)„  and 

{L:sCu40)m  +  {^20)„  and  the    action 

of  heat  on  them  (Soderbaum),  A., 

i,  309. 
Copper,  detection,  estimation  and  separa- 
tion of — 
detection      of     (Jaworowsky),     A., 

ii,  285. 
detection    of,     by     acetylene    ("\Veg- 

scheider),  a.,  ii,  348. 
detection  of,  colorimetrically  (Heath), 

A.,  ii,  601. 
detection  of,  in  vegetable  substances 

(Paul  andCowNLEv),  A.,  ii,  285. 
reaction    of,  with  nitroso-)3-naphthol 

(BuRGASs),  A.,  ii,  163. 
analysis  of  commercial,  electroly  tically 

(HOLLARD),  A.,  ii,  161. 
refined,  analysis  of,   (Murmann),  A., 

ii,  346. 
estimation    of   (Wegscheider),    A., 

ii,  347. 
estimation  of,  by  electrolysis  (Wag- 
ner), A.,  ii,  520. 
estimation     of,     electroly  tically,     in 

sugar     analysis     (Tarulli),      A., 

ii,  353. 
estimation  of,  by  hydrazine  sulphate 

(Purgotti),  a.,  ii,  349. 
estimation  of  arsenic,  antimony,  &c., 

in    commercial     (  Holla  rd),     A., 

ii,  190. 
estimation  of,    in  bronze   and  brass, 

(Hollard),  a.,  ii,  521. 
estimation    of    lead,    silver,    arsenic, 

antimony,  bismuth,  and  oxygen  in 

(Murmann),  A.,  ii,  36. 
estimation  of,  in  tin  dross  (Rurup), 

A.,  ii,  234. 
estimation     of,    in    vegetable     foods 

(Vedrodi),  a.,  ii,  602. 
separation   of,   from   aluminium    and 

iron  (Handy),  A.,  ii,  191. 
separation   of  antimony    from  (Hol- 
lard), A.,  ii,  161. 
Copper-glance  from  Freiberg,  (Frenzel), 

A.,  ii,  266. 
Copper   smelting,    crystalline   slag    ob- 
tained in  (Lane),  A.,  ii,  36. 
Coprosterol,  identity  of,  with  stercorin 

(Flint),  A.,  ii,  575. 
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Coprosterol,  and  its  salts  (Bondzykski 

and  HuMNiCKi),  A,,  i,  183. 
Coquimbite    from    Argentina     (Bodex- 

bendek),  a.,  ii,  270. 
Cordierite,   constitution    of   (Clarke), 

A.,  ii,  52. 
Coronilla  scorpoides,  the  constituents  of 

(SCHLAGDENHAUFFEN  and  ReEB),  A  , 

i,  433. 
Coronillin,  preparation  and  properties  of 

(SCHLAGDENHAUFFEN  and  ReEB),  A., 

i,  433. 
Corresponding  states,  behaviour  of  sub- 
stances in  (Barker),  A.,  ii,  17. 
theory  of  (Barker),  A.,  ii,  137. 
verification     of     Van     der     Waals' 
law  of  (Amagat),  a.,  ii,  363. 
Corundum-rocks  from  India  (Judd),  A,, 

ii,  414. 
Corybulbine  and  its  salts  (Ziegenbein), 
A.,  i,  176. 
action  of  iodine  on  (Ziegenbein),  A., 
i,  176;  (Schmidt),  A.,  i,  174. 
Corycavine  and  its  salts  (Ziegenbein), 

A.,  i,  176. 
Corydaline,  formula  of.  and  the  proper- 
ties of  its  salts  (Ziegenbein),  A., 
i,  175. 
action   of  iodine  on  (Schmidt),    A., 

i,  174  ;  (Ziegenbein),  A.,  i,  175. 

action  of  nitric  acid  on  (Dobbie  and 

Marsden),  T.,  657,  658  ;  P.,  1897, 

101. 

nitrate,    properties    of    (Dobbie   and 

Marsden),  T.,  657  ;  P.,  1897,  101. 

Corydaline,  optically   inactive  (Dobbie 

and  Marsden),  T,,  660. 
Corydalis      Cava,      the      alkaloids    of 
(Schmidt),  A.,  i,  174  ;  (Ziegenbein), 
A.,  i,  175. 
Corydic    acid,    properties   of,    salts   of, 
and  its  behaviour  with  hydriodic  acid 
(Dobbie  and  Marsden),  T.,  662  ;  P., 
1897,  101. 
Cosmochlore,  from  the  Toluca  meteorite 

(Laspeyres),  a.,  ii,  272. 
Cotarnine,  comparison  of  the  properties 
of,  with  hydrocotarnine  and  hydrodi- 
cotarnine  (Bandow),  A.,  i,  581. 
Cotoin,    constitution   of,    and  its  acetyl 
derivatives  (Perkin  and  Martin),  T., 
1149,  1152  ;  P.,  1897,  172. 
Cotoinazobenzene,  and  its  acetyl  deriva- 
tive (Perkin  and  Martin),  T.,  1150  ; 
P.,  1897,  172. 
Cotoinazo-o-  and-jo-toluene  (Perkin  and 

Martin),  T.,  1150  ;  P.,  1897,  172. 

Cotton  plant,  effect  of  nitrogen  starvation 

on  (Coates  and  Dodson),  A.,  ii,  424. 

wool,  action  of  dilute  sulphuric  acid 

on  (SuRiNGAR  and  Tollens),  A., 

i,  263. 


Cotunnite,     artificial     (Stober),      A., 

ii,  409. 
^-Coumaric     acid     {p-hydroxycinnamic 
acid),  o-cyano-,ethylic  salt  of,  and 
its  acetate  (Riedel),  A.,  i,  219. 

m-di-iodiO'  and    its  salts  (Paal    and  s 
Mohr),  a.,  i,  53.  ^ 

Coumarilic  acid,  preparation  of  (Stoer- 

mer),  a.,  i,  528. 
Coumarin,  in  oil  of  Melilotus  (Wischo). 
A.,  i,  417. 

occurrence  of,    in  Myroxolon  Pereirce. 
(Germ ANN),  A.,  ii,  185. 
i|^-Coumarin,  occurrence  of,  in  Coronilla 

scorpoides    (Schlagdenhauffen   and 

Reeb),  a.,  i,  433. 
Coumarone,  synthesis  of  (Stoermer  and 

Gieseke),  a.,  i,  526. 
Cows.     See  Agricultural  Chemistry. 
Crassulaceo',,  variation  of  the  amount  of 

acid  in  (Wehmer),  A.,  ii,  423. 
Cream,  estimation  of  fat  in  (Weibull), 

A.,  ii,  527. 
Cream  of  tartar,   detection  of  calcium 

hydrogen    tartrate    in    (Enell),    A.> 

ii,  608. 
Creatine,     identity    of,    from    different 

sources  (ToppELiusand  Pommerehne), 

A.,  i,  128. 
Creatinine,    identity  of,    from  different 

sources,  and  its  properties  (Toppelius 

and  Pommerehne),  A.,  i,  128. 
o-Cresol   [3:5   or  5  :  3],  nitramino-,  and 
2>  :  h-dio^mmo-    (Cazeneuve),      A.,. 
i,  334. 

3:5-6?initro-,  and  its  salts,  and  acetyl 

derivative  (Cazeneuve),  A.,  i,  334. 

7?i-Cresol,    velocity   of  combination    of,^ 

Avith     j3-diazobenzenesulphonic     acid 

(Goldschmidt  and  Merz),  A.,  i,  279. 
^-Cresol,    771-chloro-    and    2  :  5-f^ichloro- 

(MAZZARAandLAMBERTI-ZANARDl)^ 

A.,  i,  182. 

(^initro-,  from  jo-methoxytoluene 
(Chamberlain),  A,,  i,  563. 

3:5-c2mitro-,  preparation  of  (Jackson 
and  Ittner),  A.,  i,  238. 
o-Cresol-antipyrine    and    ^-Cresol-anti- 

pyrine  (Patein  and  Dufau),   A.,  i,. 

375. 
Cresols,  action  of  oxidising  ferment  of 

mushrooms    on    (Bourquelot),    A., 

ii,  66. 
Cresorcinol,   j^reparation    of   (Schall), 

A.,  i,  191. 
Cresotic     acids.      See     Hydroxytoluic 

acids. 
Cristobalite,  artificial  (Chrustschoff), 

A.,  ii,  506. 
Critical  data  of  ethylene,  ether,  and  air 

calculated    from    those    of    carbonic- 

anhydride  (Amagat),  A.,  ii,  364. 
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Critical  phenomena  with  carbonic  anhy- 
dride (Barus),  a.,  ii,  400. 
Critical  pressure  of  acetylene,  and  of 
mixtures  of  carbonic  anhydride  or 
ethane  with   acetylene    (Kuenen), 
A.,ii,  544. 
of  ethane  (Kuenen),  A.,  ii,  544. 
and  critical  volume,  of  normal  pentane 
(Young),  T.,  448  ;  P.,  1897,  58. 
Critical  temperature,  behaviour  of  sub- 
stances near  the  (Young),  T.,  453  ; 
P.,  1897,  58. 
of  acetylene  and  of  mixtures  of  car- 
bonic anhydride  or  ethane  with  it 
(Kuenen),  A.,  ii,  544. 
of  ethane  (Kuenen),  A.,  ii,  544. 
of  the  halogen  hydrides  (Estreicher), 

A.,  ii,  21. 
of  hydrazine  (Lobry  de  Bruyn),  A. , 

ii,  23. 
of  normal  pentane  (Young),  T.,  448; 

P.,  1897,  58. 
of  sulphuryl  chloride   (Pawlevtski), 
A.,  ii,  313. 
Crocidolite,  asbestiform  (Merrill),  A., 

ii,  412. 
Crocoite  from  Tasmania  (Palache),  A., 

ii,  50. 
Cromfordite,    crystallography   of    (Ret- 

GERs),  A.,  ii,  18. 
Crotonaldehyde,    heat    evolved    by  the 
action  of  bromine  on  (Luginin  and 
Klabukoff),  a.,  ii,  475. 
cyanhydrin,  action  of  hydrochloric  acid 
on  (Fittig),  a.,  i,  15. 
Crotonic  acid,  action  of  thiocarbamide  on 
(Andreasch),  a.,  i,  327. 
amylic    salt,    rotatory    power  of   the 
(Walden),  a.,  ii,  3. 
Crotonic  acid,  7-bromo-  (Lespieau),  A., 
i,  209. 
o-chloro-,  ethylic  salt,  action  of  ethylic 
benzoylacetateandof  ethylicacetone- 
dicarboxylate  on  (Ruhemann),  T., 
324,  327  ;  P.,  1897,  52. 
Crotononitrile,  bromo-  (Lespieau),  A., 

i,  209. 
Crustacea,  pigments  of  decapod  (New- 
biggin),  A.,  ii,  334. 
Cryohydrates  (Bruni),  A.,  ii,  477. 
Cryolite,    genesis    of    (Liebrich),    A., 

ii,  561. 
Crystal  faces  of  rock-salt  and  sylvine, 
capillary  behaviour  towards  the  mother 
liquors  of  the  (Barent),  A.,  ii,  9. 
Crystal  symmetry  (von  Lang),  A.,  ii,  92. 
Crystalline  and  dissolved  salts,  refractive 
powersof  (Gladstone  and  Hibbert), 
T.,  823;  P.,  1897,  141. 
forms   of  optically  active  substances 

(Traube),  a.,  ii,  534. 
structure  of    externally   compensated 


and  optically  active  forms  of  a  sub- 
stance (Kipping  and  Pope),  T.,  992  ; 
P.,  1897,  135. 
Crystallisation  of  super-cooled  liquids  or 
of  super-saturated  solution  s  ( OsTWALD ) , 
A.,  ii,  308. 
Crystallographic       characteristics       of 
pseudoracemic  substances  (Kipping 
and    Pope),    T.,    994;    P.,    1897, 
136. 
characters,   determination   of  valency 
by    means    of    (Wyruboff),     A., 
ii,  173. 
Crystallography    of   optically    isomeric 
compounds  (Traube),  A.,  ii,  2. 
of  aluminium  nitrate,  barium  chlorate, 
and  barium  permanganate  (Eakle), 
A.,  ii,  22. 
of  caesium,  potassium,  and  rubidium 
selenates   (Tutton),   T.,  852,  857, 
859  ;  P.,  1897,  115. 
of  iodates  and  periodates  (Eakle),  A., 

ii,  21. 
of  hydrated  mercurous  nitrite  (Hol- 
land), T.,  346  ;  P.,  1896,  218. 
of  santonin  and  its  derivatives  (Brug- 

natelli),  a.,  ii,  4. 
of  silicotungstic  acid,  and  of  its  salts 

(Wyruboff),  A.,  ii,  174. 
Enantiomorphism    (Pope     and 

Kipping),  P.,  1896,  249. 
Etch-figures,  use  of,  in  the  determina- 
tion of  isomorphism  (Retgers),  A. , 
ii,  18. 
Holohedral  nature  of  copper  oxide,  and 

phosgenite  (Retgers),  A.,  ii,  18. 
Optical  axes  of  caesium,  potassium,  and 
rubidium   selenates   (Tutton),   T., 
874,  881,  887  ;  P.,  1897,  116. 
Selective    deliquescence    in    chloral 
hydrate  (Pope),  P.,  1896,  249. 
Crystals,  containing  anomalous  admix- 
tures (Retgers),  A.,  ii,  18. 
mixed,  of  hydrated  zinc  and  copper 
sulphates     (Stortenbeker),     A., 
ii,  250. 
mixed,  solubility  of,   and  the  mole- 
cular weight  of  (Fock),  A.,  ii,  479. 
phosphorescence  observed  on  crushing 
(Arnold),  A.,  ii,  3  ;  (Brugnatelli), 
A.,ii,  4.        - 
Cubeb  oil,  action  of  stannous  chloride  on 

(Hirsghsohn),  a.,  ii,  236. 
v//-Cumene  (1:3:  i-trimethylbenzene),  oxi- 
dation of  (Bentley  and  Perk  in), 
I  T.,  161  ;  P.,  1896,  79. 

chloroc^i'nitro-,     preparation    of    (Mi- 

I  CHAELis,  RoTHE  and  Uster),    a., 

i,  151. 

;;/-Cumene5?/wdiazosulphonic  acid,   salts 

of  (Hantzsch  and  Schmiedel),   A., 

i,  185. 
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4'-Cumeiiol  bromide,  bromo-,  and  di- 
bromo-,  and  their  acetates,  and  iso- 
butyrates  (Auwees),  A.,  i,  335. 

bromo-  (Auwers),  A.,  i,  336. 

dihrovao-,    tsobutyryl    derivative     of 
(AuwERsand  Baum),  A.,  i,  35. 

^ribromo-,     benzoyl      derivative      of 
(AuwERS  and  Baum),  A.,  i,  35. 
i/^-Cumenoxy acetyl,    i/^-Cumenoxyacetal- 

doxime  and  \|^-Cumenoxyacetaldeliyde 

hydrate  (Stoermer  and  Schroeder), 

A.,  i,  528. 
Cumenylamidine,      hydrochloride     and 

picrate  of  (Flatow),  A.,  i,  636. 
Cumenylhydrazidine      (Colman),      A., 

i,  640. 
Cumenylimiiio-ethyl  ether,  and  -propyl 

ether,  hydrochlorides    of    (Flatow), 

A.,  i,  635. 
a-Cuminaldoxime,    benzoyl    derivative, 

behaviour  towards  hydrogen  chloride 

(MiNUNNi  and  Vassalo),  A.,  i,  43. 
)8-i50-Cnminic  acid  {mesitylenecarhoxylic 

acid)  (Meyer  and  Molz),  A.,  i,  474. 
^-Cuminic  acid  {durylic  acid),  formation 

of  (Bouveault).  a.,  i,  348. 
Cuminonitrile  (Minunni  and  Vassalo), 

A.,  i,  43. 
Cuminum  cyminum,  constituents  of  oil 

from  (Wolpian),  A.,  i,  357. 
Cummin,      oil      of,      constituents      of, 

(Wolpian),  A.,  i,  357. 
\|/-Cumyl     bromo-    and    chloro-methyl 

ketone  (KUxVCkell),  A.,  i,  521. 
Cumylchlorophosphine,  Cumyltetra- 

chlorophosphine  and  Cumyloxychloro- 

phosphine  (Michaelis  and  Meyer), 

A.,  i,  153. 
^//-Cumylchlorophosphine,  i/^-Cumyltetra- 

chlorophosphine     and     ;|/-Cumyloxy- 

chlorophosphine  (Michaelis,  Rothe 

and  Ustek),  A.,  i,  150. 
Cumyldiethylphosphine  (Michaelis  and 

Meyer),  A.,  i,  153. 
\|/  -  Cumyldiethylphosphine,      and       its 

platinochloride    (Michaelis,    Rothe 

and  Uster),  A.,  i,  152. 
»|/-Cumylglyoxylic  acid,  and  its  ethylic 

salt  and  phenylimide  (Bouveault), 

A.,  i,  348. 
»//-Cumylic  aldehyde,  and  its  hydrazone, 

(Bouveault),  A.,  i,  348. 
^//-Cumylmethyldiethylphosphonium, 

iodide      (Michaelis,      Rothe      and 

Uster),  A.,  i,  152. 
»//-Cumylphosphine,     and    its    platino- 
chloride   (Michaelis,     Rothe    and 

Uster),  A.,  i,  152. 
»//-Cumylphosphinic    acid,    phenylhydr- 

azide  (Michaelis,  Rothe  and  Uster), 

A.,  i,  151. 
Cumylphosphinous    acid,   its  salts  and 


I       phenylhydrazides    (Michaelis      and 

Meyer),  A,,  i,  153.  . 
V-Cumylphosphinous  acid,  its  salts  and 

phenylhydrazide  (Michaelis,  Rothe 

and  Uster),  A.,  i,  151. 
Cumylphosphonic    acid,    its   salts    and 

phenylhydrazide      (Michaelis      and 

Meyer),  A.,  i,  153. 
»|/-Cumylphosphonic       acid,      and      its 
salts,  dianilide,  and  phenylhydrazide 
(Michaelis,  Rothe  and  Uster),  A., 
i,  151. 

6-chloro-,  6  :  3-chloronitro-,  and  3  :  6- 
rfmitro-    (Michaelis,    Rothe   and 
Uster),  A.,  i,  151. 
Cupreine    sulphate,    detection    of,     in 

quinine  sulphate  (de  Konikgh),   A., 

ii,  293 
Cupric.     See  under  Copper. 
Cuprite,   artificial  (Majorana),   A. 

ii,  560. 
Cuprous.     See  under  Copper. 
Curcumin,   its   melting  point,    and  its 

salts  and  derivatives  (CiAMiciAN  and 

Silber),  A.,i,  229. 
Currants,     analysis     of    the    juice     of 

(Einecke),  a.,  ii,  156. 
Cuskhygrine      hydrate,     properties    of 

(Liebermann      and     Giesel),      A,, 

i,  448. 
Cyanamide,  preparation  of  (Walther), 
A.,  i,  209. 

thermochenjical  data   of  (Lemoult), 
A.,  ii,  87. 

action  of  thiohydroxypyrotartaric  acid 
on  (Andreasch),  A.,  i,  327. 

sodium  derivative  of  (Titherley),  T., 
460  ;  P.,  1897,  45. 
Cyanic  acid.     See  under  Cyanogen. 
Cyanic   compounds,    polymerisation    of, 

heat  developed   by    (Lemoult),    A., 

i,  234. 
Cyano-derivatives,  growth  of  bacteria  in 

(Bokorny),  a.,  ii,  380. 
Cyano-derivatives.     See  under  : — 

Acetamide. 

Acetic  acid. 

Acetophenone. 

)3-Acetoxy-^-methylstilbene. 

Arachidic  acid. 

Benzaldoxime. 

Benzamide. 

Benzene. 

Benzenesulphonic  acid. 

Benzoic  acid. 

i8-Benzoyl-a-benzylpropionic  acid. 

)8-Benzoyl-a-ethylpropionic  acid. 

/3-Benzoyl-o-methylpropionic  acid. 

)8-Benzoyl-a-propyl propionic  acid. 

Benzyl  ethyl  ketone. 

Benzylic  cyanide. 

Benzylidenephthalide. 
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Cyano-derivatives ,    See  under  : — 
Benzylmalonic  acid. 
Benzyl  methyl  ketone. 
Benzyl  propyl  ketone. 
3'-Butylisocarbostyril. 
Butyric  acid. 
Cerotic  acid. 
Cinnamic  acid. 

;|/-Diwobutyrylbenzylic  cyanide. 
Diethylacetamide. 
Diraethylacetamide. 
Diphenacylacetic  acid. 
)87-Diphenylcrotonic  acid. 
Diphenyl  methy  Ivinylamine. 
Diphenylvinylamine. 
Dipropylacetamid  e. 
t|/-I)ivalerylbenzylic  cyanide. 
jS-Ethoxyamenylbenzene. 
jS-Ethoxyhexenylbenzene. 
e-Hydroxy-l-allyl-A^'^-dihydro- 

pyridone. 
^-Hydroxy cinnamic  acid. 
6-Hydroxy-l-etliyl-A^'-^-dihydro- 

pyridone. 
6-Hydroxy-l-metliyl-A3''-dihydro- 

pyridone. 
6-Hydroxy-4-methyl-A^,^-dihydro- 

pyridone. 
6-Hydroxy-4-methyl-5-ethyl-A3.^-di- 

hydropyridone. 
HydroxymethykycZopentene. 
6-Hydroxy-4-phenyl-A'^,''-dihydro- 

pyridone. 
6-Hydroxy-l :  4  :  5  :  trimethyl-A^.". 

dihydropyridone. 
Methazonic  acid. 
Methoxyvaleric  acid. 
Methyldimethylpropanoic  acid. 
Methylisopropylwocarbostyril. 
Phenol. 

Phenoxyvaleric  acid. 
Phenyl  benzyl  ketone. 
Phenylisocarbostyril. 
Phenyli?ocoumarin. 
Phenylglutaconimide. 
Phenylphosphine. 
Phenylpropionic  acid. 
Phenylvinylaniline. 
Phenylvinylmethylamine. 
3'-wopropylwocarbostyril. 
Semicarbazide. 
3-j^-Tolyh'50carbostyril. 
3-j9-Tolyl?socoumarin. 
^-Tolylphosphine. 
Trimethylglutaric  acid. 
Tri  phenodioxazine. 
Cyanogen,  spectrum  cf  (Hartley),  A., 

ii,  298. 
Cyanogen     bromide,      preparation     of 

(Scholl),  a.,  i,  1. 
Hydrocyanic  &cid -{hydrogen  cyanide, 
formonitrile),      solution    of,     in 


chloroform,  action  of  chlorine  on 
(Lemoult),  a.,  i,  234. 
Hydrocyanic  acid  {hydrogen  cyanide^ 
formonitrile),  detection   of  (Fil- 
singer),  a.,  ii,  288. 
estimation  of  (Glucksmann),    A., 

ii,  81. 
estimation  of,  in  bitter  almond  oil 
(Kremers  and  Schreiner),  A., 
ii,  607. 
Cyanic    acid,    thermo-chemistry     of 

(Berthelot),  a.,  ii,  7 
TMocyanic      acid,      plienylic      salt, 
refractive    power    of    mixtures    of 
carbon  bisulphide  with  (Zecchini), 
A.,  ii,  470. 
Thiocyanates,  detection  of  (Ellram), 

A.,  ii,  522. 
Perthiocyanic    acid,     its    hydrolysis 
with  water  or  strong  sulphuric 
acid,  and  its  oxidation  (Chatta- 
WAY  and  Stevens,  T.,  607,  611, 
612,    613;  P.,  1897,  88. 
reduction     of     (Chattaway    and 
Stevens),  T.,  834  ;  P.,  1897,  150. 
wo-Cyanogen    tetrabromide,     refractive 
power  and  dispersion  of  (Bruhl),  A., 
ii,  297. 
Cyanomaclurin,     diazobenzene     deriva- 
tive of  (Perkin),  T.,  187  ;  P.,  1897, 
5. 
Cyannric  chloride,  and  its  heat  of  com- 
bustion   and    formation    (Lemoult), 
A.,  i,  234. 
Cyclamen,      physiological      studv      of 
(Ht?,bert  and  Truffaut),  A,,  ii,  426. 
Cyclic  compounds,  action  of  hydriodic 
acid  on  (Markownikoff),  A.,  i,  401. 
Cymene,  from  bitter  fennel  oil  (Tardy), 
A.,  i,  578. 
from   oil  of  cummin   (Wolpian),  A., 
i,  358. 
Cymene, i^-c^ichloro-  (Bocchi),  A.,  i,  183. 
Cymylchlorophosphine      and      Cymyl- 
^g^rachlorophospliine  (Michaelis  and 
Meyer),  A.,  i,  153, 
Cymylphosphinons  acid,  and  its  barium 
salt  (Michaelis    and    Meyer),    A., 
i,  153. 
Cymylphosphonic    acid,    its    salts    and 
phenylhydrazide      (Michaelis      and 
Meyer),  A.,  i,  153. 
Cynoctonine,  properties  of,  and  its  tri- 
bromo-derivative    (Rosendahl),    A., 
i,  304. 
Cyperacece.       See    Agricultural     Chem- 
istry. 
Cyphelium  tigillare.     See  Acoliiwi  tigil- 

lare. 
Cysts,    dermoid,    separation    of  cetylic 
alcohol  from  (Ludwig),  A.,  ii,  336. 
ovarian,   investigation   of   substances 
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present  in  the  fat  of  (Ludwig  and 
V.  Zeynek),  a,,  ii,  336,  337. 
Cytase,   the  existence   of  (Deh^rain), 

A.,  ii,  382. 
Cytisine,    occurrence      of,     in    various 
Papilionacece    (Plugge     and  Eau- 
werda),  a.,  ii,  186. 
identity  of  baptitoxine  with  (Gorter), 
A.,  i,  627. 
Cytisine,    bromo-,    <^z'bromo-,    and    di- 
chloro-,   and  their  salts   (Lammers), 
A.,  i,  646. 
Cytisus,  occurrence  of  cytisine  in  various 
species  of  (Plugge  and  Ratjwerda), 
A.,  ii.,  186. 


Dacite  from  Asia  Minor  (Washington), 

A.,  ii.  216. 
Daemonorops    Draco.      Dragons    blood 

from  (Dieterich),  A.,  i,  92. 
Dammar  resin,  and  the  purification  and 

composition  of  a-  and  )8-dammar-resens 

(Glimmann),  A.,  i,  164. 
Dammarolic  acid  and  its  salts  and  deri- 
vatives (Glimmann),  A.,  i,  164. 
Danaite  from  British  Columbia  (Hoff- 
mann), A.,  ii,  504. 
Danalite,  constitution  of  (Retgers),  A., 

ii,  17. 
Decane,  chloro-  and  c?ichloro-  (Mabery), 

A.,  i,  450. 
Decanes,   two  isomeric,    from   Pennsyl- 

vanian     petroleum     (Mabery),     A., 

i,  450. 
Decarbusnein,  conversion  of  usnic  acid 

into  (Zopf),  a.,  i,  363. 
Decenoic  acid  and  its  salts  (Hoehnel), 

A.,  i,  229. 
Decenoic  acid  {menthonenic  acid),   rela- 
tion of,  to  citronellic  acid  (Wallach), 

A.,  i,  428. 
Decenoic  aldehyde  {menthocitronellalde- 

hydc)  (Wallach),  A.,  i,  428. 
Decenoic    aldehyde    {iso-propylisohiLtyl- 

acraldehyde)  (Kohn),  A.,  i,  396. 
Decoic    acid    (2  :  Q-dwiethyloctoic  acid), 

from     menthoneoxime     amide 

(Wallach),  A.,  i,  428. 
Decylene  {diamylene),  and  the  action  of 

halogen  acids  on  it  (Kondakoff),  A., 

i,  210. 
Decylenic     alcohol     {menthocUroncllol , 

(Wallach),  A.,  i.  428. 
Decylenic   glycol  (2  :  6-dimethyIoetylene 

glycol)  (Wallach),  A.,  i,  428. 
Decylenic   chloride,   and   the  action  of 

alcoholic    potash    on    it    (Schindel- 

meiser),  a.,  i,  308. 
Decylic    alcohol   (diamylene    hydrate), 


and  the  action  of  phenylcarbimide  on 

it  (Kondakoff),  A.,  i,  211. 
Decylic    (diamylic)    chloride,    bromide, 
and  iodide,  and  the  action  of  alco- 
holic potash  on  them  (Kondakoff), 
A.,  i,  210. 

iodide,  action  of  moist  silver  oxide  on 
(Kondakoff),  A.,  i,  211. 

phenylcarbamate    (Kondakoff),    A., 
i,  211. 
Degeneration  of  rocks  (Merrill),  A., 

ii,  108. 
wo-Dehydracetic     acid,      ethylic    salt, 

from  acetone  and  ethylic  acetoacetate 

(Pauly),  a.,  i,  266. 
Dehydrocorydaline  and  its  salts  (Dobbie 
and  Marsden),  T.,  658  ;  P.,  1897, 
101  ;  (Ziegenbein),  A.,  i,  175. 

reduction  of  (Dobbie  and  Marsden), 
T.,  660. 

chloroform  and  acetone  compounds  of 
(Ziegenbein),  A.,  i,  175. 
Dehydrophenylbenzylidenehydrazone, 

from       phenylbenzylidenehydrazone, 

benzoyl     derivative     (Minunni    and 

Rap),  a.,  i,  40. 
Dehydrothiohydantoinacetic   acid,    and 

its  reduction  (Andreasch),  A.,  i,  327, 

328. 
Deliquescence    of   salts    in    moist    air 
(Hake),  P.,  1897,  147. 

of  some  calcium,  lithium,  and  mag- 
nesium salts  (Smither),  A., 
ii,  316. 

selective,    of  crystals   of    chloral  hy- 
drate (Pope),  P.,  1896,  249. 
Density,  connection  between  refractive 
index  and  (Traube),  A.,  ii,  85. 

connection  between  heat  of  evapora- 
tion, molecular  diameter  and 
(Bakker),  a.,  ii,  134. 

determination  of  the  molecular 
weights  of  homogeneous  liquids  by 
means  of  their  (Traube),  A., 
ii,  205. 

heat  of  fusion,  and  melting  point, 
connection  between  (Crompton), 
T.,  929;  P.,  1897,  110. 

of  amylic  glycerates,  diacetyl-  and 
dibenzoyl-gly  cerates  (Frankland 
and  Price),  T.,  268. 

of  mixed  crystals  of  ammonium  and 
potassium  salts  (Krickmayer), 
A.,  ii,  18. 

of  liquids,  formula  representing  the 
influence  of  temperature  on  the 
(Guye  and  Jordan),  A.,  ii.,  365. 

relative,  of  liquids,  method  of 
determining  the  (Zaloziecki),  A., 
ii,  134. 

of  mixtures  of  liquids  (Thorpe  and 
Rodger),  T.,  360  ;  P.,  1897,  49. 


INDEX   OF   SUBJECTS. 


757 


Density  of  mixtures  of  non-associating 
liquids  (Linebaeger),  A.,  ii,  8. 
of    nitrogen,      oxygen,      and    argon 

(Leduc),  a.,  ii,  140. 
of  ozone  (Otto),  A. ,  ii,  207. 
of  normal  pentane,  liquid,  and  gaseous 

(Young),  T.,  449  ;  P.,  1897,  58. 
of  potassium,    rubidium,  and  caesium 
selenates  (Tutton),    T.,    868;    P., 
1897,  116. 
of    mixtures    of     isopropylic    alcohol 
with    water    (Thorpe),     T.,    924 ; 
P.,  1897,  150. 
of  racemic    and    pseudoracemic    sub- 
stances (Kipping    and  Pope),   T., 
999;  P.,  1897,  136. 
of  deliquescent  salts,  determination  of 

the  (Tutton),  T.,  865. 
of   solutions   of   sulphur    in    carbon 
bisulphide  (Pfeiffer),  A.,  ii,  488. 
of    water    between    0°    and    40°    C. 
(Thiesen,   Scheel    and    Diessel- 
hoest),  a,,  ii,  307. 
See  also  Vapour  Density. 
Deoxalic  acid,  ethylic  salt,  its  hydro- 
lysis and  the  action  of  phenylliydr- 
azine    and   of   hydroxylamine   on  it 
(Steyeee  and  Seng),  A.,  i,  21 
Deoxybenzoin    {phenyl    henzyl    ketone), 
from   desyleneactic  acid  and   alco- 
holic potash  (  Japp  and  Landee),  T.  , 
157. 
preparation  of,  and  action   of  phos- 
phorus    pentachloride     on     (SuD- 
BOEOUGH),  T.,  218,  219;  P.,  1897, 
20. 
Deoxybenzoin,     cyano-.       See    Phenyl 

cyanobenzyl  ketone. 
a-Deoxybenzoin-o-carboxylamide, 

^-dichlovo-  (Gabeiel  and  Stelznee), 
A.,  i,  157. 
Deoxybenzoincarboxylic  acid,  and  its 
ethylic  salt,  amide,  oxime  and 
phenylhydrazone  (Walthee  and 
Schicklee),  a.,  i,  523. 
Deoxycholic  acid,  from  putrefied  ox-bile 

(Vahlen),  a.,  i,  647. 
Deoxymesityl  oxide  and  its  o-  and  )3- 
oximes  (Haeeies  and  HiJBNEE),  A., 
i,  549. 
Deoxyphorone  and    its  hydroxylamine 
compound  (Haeeies  and  Hubnee), 
A.,  i,  550. 
Deoxyphoronepinacone    (Haeeies  and 

HiJBNEE),  A.,  i,  550. 
Deoxythiazole.       See     Thiocarbimido- 

glycolide. 
Derbylite,   from  Brazil  (Hijssak    and 

Prioe),  a.,  ii,  410. 
Desmine.     See  Stilbite. 
DeBmotroposantonin,    benzylic    deriva- 
tives of  (Castoeo)  a.,  i,  630. 

VOL.   LXXII.   ii. 


Desylacetic    acid.       See    )8-Benzoyl-i8- 

phenylpropionic  acid. 
Desyleneacetic    acid.     See    )8-Benzoyl- 

cinnamic  acid. 
o-Desylene-7-plienylniethylitaconic 

acid  and  its  salts  (Stolbe),  A„  i,  192. 
Dextrin  from  beer,  and  its  fermentation 
products.  A.,  i,  311,  312. 

from  honey,  identity  of,  with  Lint- 
ner's  achroodextrin  (Kunnmann 
and  Hilgee),  A.,  i,  393. 

from  starch,  by  action  of  chloroform 
(Musset),  a.,  i,  455. 

commercial,  precipitation  of,  by  certain 
salts  (Young),  A.,  i,  235. 

precipitation  of,  by  magnesia,  alkaline 
earths,  aluminium,  chromium,  lead 
and  ferric  salts,  and  by  soils  and 
gelatin  (Lachaud),  A.,  ii,  445. 
Dextrins,  amount  of,  in  honeys  (Kunn- 
mann and  Hilgee),  A.,  i,  392. 
Dextrins.     See  also  : — 

Achroodextrin. 

Erythrodextrin. 

Maltodextrin-o. 
Dextrose  {d-glucose,  grape-sugar),  occur- 
rence of,  in  Amorphophallus  Konjak 
(TsuKATOMOTo),  A.,  ii,  275. 

from  cotton  wool  (Sueingar  and 
Tollens),  a.,  i,  263. 

preparation  of,  from  starch,  by  action 
of  malt  extract  (Ling  and  Baker), 
T.,  612. 

comparison  of,  with  diabetic  sugar 
(Landolph),  a.,  ii,  512. 

birotation  of,  influence  of  diflFerent 
substances  on  the  (Teey),  A., 
ii,  299. 

cause  of  multirotation  of  (Taueet), 
A.,  i,  392. 

heat  of  transformation  of  the  o-  into 
the  )3-  variety  (Beown  and  Picker- 
ing), T.,  757  ;  P.,  1897,  129,  130. 

exothermic  transformations  of  (Ber- 
thelot  and  Ande^.),  A.,  i,  322. 

thermochemical  relations  between  the 
different  modifications  of  (Beethb- 
lot),  a.,  ii,  202. 

heat  of  dissolution  of  (Beown  and 
PiCKEEING),  T.,  769. 

freezing  points  "of  dilute  aqueous  solu- 
tions of  (Wildeemann),  T.,  800, 
803;  P.,  1897,  139. 

freezing  points  of  solutions  of  mixtures 
of  carbamide  and  (Wildeemann), 
T.,  751  ;  P.,  1897,  119. 

molecular  volume  of  (Pionchon),  A., 
i,  547. 

anhydrous,     solution-densitj'     of 
(Beown,  Moeeis,  and  Millae),  T., 
78,  276;  P.,  1896,  242,  1897,  14. 

action  of  alkalis  on  (Feamm),  A.,  i,  5. 

52 
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Dextrose  {d-ghccose,  grape-sugar),  action 
of    Bacilhcs    boocopricics    on     (Em- 
merling),  a.,  ii,  114. 
action  of  benzhydrazide  on  (Davidis), 

A.,  i,  5. 
the  action  of  enzymes  in  the  conver- 
sion of  maltose  into  (Morris),  A., 
ii,  184. 
action  of  hydrazine  hydrate  on  (Da- 
vidis), A.,  i,  5. 
action  of  phosphoric  acid  on  (Berthe- 

LOT  and  ANDRi:),  A.,  i,  134. 
decomposition  of,  by  water  (Rahman 

and  SuLc),  A.,  ii,  137. 
anhydrous,  cupric-reducing   power  of 
(Browx,  Morris,  and  Millar),  T., 
279,  284;    P.,   1897,  4;    (Tarulli 
and      Maxuelli-Cubeddu),      A., 
ii,  354. 
oxidation  of  (Perdrix),  A.,  i,  178. 
various    hydrazones    of    (van    Ekex- 

stein  and  de  Brijyx),  A.,  i,  41. 
absorption  of,   from    the    alimentary 

canal  (Scanzoni),  A.,  ii.  111. 
comparison  of  intestinal  absorption  of, 
with  diffusion  through   parchment 
(Waymouth  Eeid),  a.,  ii,  331. 
behaviour  of,  in  the  organism  (Voit), 

A.,  ii,  511. 
formation  of,  from  jecorin  in  the  blood 
(Henriques),  a.,  ii,  570. 
Dextrose,  estimation  of — 

estimation  of  gravimetrically  (Elion), 

A.,  ii,  80. 
estimation  of,  in  terms  of  copper  oxide 

(Defrex),  a.,  ii,  193. 
estimation   of,    by    means    of   iodine 

(Romijx),  a.,  ii,  465. 
estimation  of,  in   blood  (Pavy),    A., 

ii,  80. 
estimation    of,   in  wine  (GrUnhut), 

A.,  ii,  287. 
estimation  of,  in  urine  (van  Ketel), 
A.,  ii,  80  ;  (Jassoy),  A.,  ii,  355. 
Dextrosealdazine,    and    the    action    of 

dilute  acids  on  (Davidis),  A.,  i,  5. 
Dextrosebenzhydrazide,  melting  point  of 

(Davidis),  A.,  i,  5. 
Dextrosebenzosazone (Davidis),  A,,  i,  5. 
Diabase,  disintegration  and  decomposi- 
tion of  (Merrill),  A.,  ii,  107. 
analcite-,  from  Califomia(FAiRBANKs), 
A.,  ii,  55. 
Diabetes,  effects  of  rhamnose  in  (Linde- 
MANN  and  May),  A.,  ii,  112. 
excretion  of  lime  salts  in  (Tenbaum), 

A.,  ii,  113. 
nature  of  sugar  excreted  in  ( L  andolph  ), 
A.,  ii,  512. 
Diacetamidobenzeneazimide  from    ^-di- 
acetyltriamidobenzene     (BuLOW    and 
Mann),  A.,  i,  340.  I 


Diacetamidobenzylic  alcohol  (Lutter)^ 

A.,  i,  40G. 
1:2: 2'-DiacetamidodiacetoxynaptlithaI- 

ene  (jSTietzki  and  Knapp),  A.,  i,  427. 
o-Diacetamidoc^/cfohexane  (Einiiorn  and 

Bull),  A.,  i,  347. 
Diacetylaniido-i3-naphthaquinol(ZiNCKE 

and  Noack),  A.,  i,  355. 
Diacetamidophenylosotriazole    (Thiele 

and  Schleussner),  A.,  i,  378. 
Diacetamidophenylic  sulphide  (Nietzki 

and  Bothof),  A.,  i,  36. 
Diacetanilide,  preparation  of  (Young), 
P.  1897,  156. 
hydriodide  and  its (inodide  (Wheeler, 
Barnes  and  Pratt),  A.,  i,  559. 
Diacetanilide,  ^-bromo-,  compounds  of, 
with  halogens  and  halogen  hydracids 
(Wheeler,  Barnes   and   Pratt), 
A.,  i,  559. 
wi-nitro-,    hydrochloride    (Wheeler^ 
Barnes  and  Pratt),  A.,  i,  559. 
Diacetin,  properties    of    (Geitel),    A., 

i,  547. 
Diaceto-75-niercuriodiphenylenemer- 
curiodiamide  (Pesci),  A.,  i,  560. 
a-Diacetonehydroxylamine    (Harries),^ 

A.,  i,  236. 
Diacetophenetoilamide,  o-bromo- 

(Hodurek),  a.,  i,  276. 
Diacetophenylbenzenylamidine   (Lot- 

termoser),  a.,  i,  38. 
Diacetophenyl-^j-tolenylamidine     (Lot- 

termoser),  a.,  i,  39. 
Diacetylanhydrobaptigenetin  (Gorter), 

A.,  i,  627. 
Diacetyl-m-aminohydroxydiphenyltri- 
azole   and  Diacetyl-j^-aminohydroxy- 
diphenyltriazole   (Young   and  Ann- 
able),  T.,  208,  212  ;  P.,  1896,  246. 
Diacetylcitraconfluorescein,  oxidation  of 

(Hewitt  and  Pope),  A.,  i,  156. 
Diacetylcotoin  (Perkin  and  Martin), 

T.,  1149. 
Diacetyl-/n-cresol,  and  action  of  ammonia 

on  (Claisen),  a.,  i,  595. 
Diacetyldiglycerol  (Geitel),  A.,  i,  547. 
Diacetyldihydrophenazine      (Hinsberg 

and  Garfunkkl),  A.,  i,  123. 
Diacetyl-3' :  4'-dihydroxybenzylidenein- 
danedione     (v.      Kostanecki),     A., 
i,  425. 
Diacetyl-1 :  3 :  2-dihydroxyphenylnaph- 

thalene  (Volhard),  A.,  i,  423. 
3 :  5-Diacetyl-2 : 6-dimethylpyridine 

(Claisen),  A.,  i,  596. 
Diacetyldinaphthyldihydrotetrazine 
(Pinner  and  Salomon),  A.,  i,  639. 
Diacetyldinaphthyldihydrotriazole(PiN- 

NEH  and  Salomon),  A.,  i,  639. 
Diacetyldiphenyldihydrotriazole    (  Pin- 
ner), A.,  i,  638. 
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Diacetyl-4 : 5-diphenyh'50oxazoloiiiinide 

(Walther     and     Schickler),      A., 

i,  523. 
Diacetyldurene  and  Diacetylwodurene 

(Meyer  and  Pavia),  A.,  i,  55. 
Diacetylenyl  {butadiine),   hexabromide. 

See  Butylene,  hexabromo-. 
Diacetylethylmesitylene    (Meyer    and 

Pavia),  A.,  i,  55. 
Diacetylfumaric  acid,  ethylic  salt,  action 

(tf    phenylhydrazine    on    (Paal    and 

Hartel),  a.,  1,  598. 
1^'  and  t-Diacetylglyceric  acids,  I-  and 

^-amylic     salts,     rotatory     power     of 

(FuANKLAND  and  Price),  T.,  257,  262, 

265;  P.,  1897,9. 
Liacetylglyoxylic  acid,  ethylic  salt,  di- 

phenylhydrazone  of  (Wedekind),  A., 

i,  443. 
Diacetyl-lapinine  (Berend),  A.,  i,  645. 
Diacetylmesitylene  (Meyer  and  Pavia), 

A.,  i,   55;    (Meyer  and  Molz),   A., 

i,  474. 
Diacetylmesoxalic     acid,     ethylic    salt 

(Bischoff),  a.,  i,  267. 
Diacetylmorpliine,  bromo-,  and  its  salts 

(Vongerichtex),  a.,  i,  643. 
Diacetyl-i8-naphthaquinol-2'-carboxylic 

acid,      3  : 4'-rfibromo-   (Zincke     and 

Francke),  a.,  i,  76. 
Diacetylonocol  (Thoms),  A.,  i,  201. 
Diacetylorthin  (Merck),  A.,  i,  168. 
Diacetylphenolphthalein,     tetrahromo-, 

ethylic  salt  of  (Nietzki  and  Burck- 

hardt),  a.,  i,  225. 
Diacetylpiperazine  (Herz),  A.,  i,  488. 
Diacetylresacetophenone    (BrIill    and 

Friedlaender),  a.,  ii,  221. 
iS-Diacetylsuccinic    acid    (Knorr    and 

Schmidt),  A.,  i,  66. 
7-Diacetylsiiccinic  acid  and  its    salts, 

and    phenylhydrazide    (Knorr    and 

Schmidt),  ^A.,  i,  66. 
Diacetylsuccinic   acid,    sodio-,    ethylic 

salt,    action   of    benzene   chloride   on 

(Paal  and  Hartel),  A.,  i,  598. 
«»!5i-Diacetylsriccinic  acid,  ethylic  salt 

of  (Knorr),  A.,  i,  65. 
Diacetyltartaric    anhydride,   action  of 

aniline  on  (Cohen  and  Harrison), 

T.,  1060;  P.,  1897,  167. 
Diacetyl-1 :  3  : 5-triethylbenzene 

(Meyer  and  Pavia),  A.,  i.,  55. 
2 : 4-Diacetyl-//i-xylene     (Meyer     and 

Pavia),  A.,  i,  55. 
Diadochite  ?    from    Silesia    (Rau),    A. , 

ii,  410. 
Diallage  from   Xew   York  (Ries),   A., 

ii,  563. 
Diallyl.     See  Hexinenes. 
Biallylphosphoric  acid,  and  the  action 

of  heat  on  it  (Cavalier),  A.,  i,  310. 


Diamond,  conversion  of,  into  graphite  in 
a      Crooke's     tube      (Moissan),     A., 
ii,   315. 
Diamondiferous      sand      from      Brazil 

(Moissan),  A.,  ii,  46. 
Diamonds  in  steel  (Franck  and  Ettin- 

ger),  a,,  ii,  370. 
Diamylene.     See  Decylene. 
Diamylene  hydrate.  See  Decylic  alcohols. 
Dianhydrolupinine  (Berend),  A.,  i,  645. 
Dianilinodimethoxydiphenylquinone 
{lignone  blue)  and  its  derivatives  (LiE- 
BERMANN  and  Flatau),  a.,  i,  225. 
1  : 3-Diamlino-4  :  6-dinitrobenzene 

(Nietzki  and  Schedler),  A.,  i,  465. 
Dianilinomalonic  acid,  ethylic  salt  (Cur- 

tiss),  a.,  i,  556. 
Dianilinoquinone,  c?initro-  (Leicester), 

A.,  i,  183. 
Dianisidine,  preparation  of  (Paul),  A., 

i,  182. 
Dianisoil  ketone  andthioketone.o-chloro-, 
and  o-bromo-  [CX"  :  X'  :  OMe  =  1.:  3  :  4] 
(Hostmann),  a.,  i,  475. 
Dianisylcarbamides,   o-  and  p-    (Caze- 

NEUVE  and  Moreau),  A.,  i,  519. 
si/wi-Diantipyrylthiocarbamide    (Knorr 

and  Stolz),  A.  i,  112. 
Diastase,   action  of,    on   hemicelluloses 
(Reinitzer),  a.,  ii,  382. 
action  of  sugar  on  the  formation  of 

(Pfeffer)    a.,  ii,  513, 
fermenting    action    of,    on    different 

starches  (Stone),  A.,  ii,  462. 
detection  of,  by  guaiacum  (Pawlew- 

SKi),  A.,  ii,  468. 
estimation   of,   in   malt   (Ling),    A., 
ii,  196. 
Diazoaminobenzene,    behaviour   of,    to- 
wards mercuric  chloride  (Hantzsch 
and  Perkin),  A.,  i,  465. 
modifications     of     (Walther),     A., 
i,  616. 
Diazoaminobenzene,   j^-bromo-    and    p- 
chloro-,  modifications  of(HANTZSCH 
and  Perkin),  A.,  i,  467. 
^-chloro-,  ^-bromo-,   jy-iodo-,    and  p- 
diiodo-   (Hantzsch  and    Perkin), 
A.,  i,  468. 
Diazoaminobenzenetolnene    (  Hantzsch 

and  Perkin),  A.,  i,  468. 
Diazoamino- compounds,      structure     of 

(Walther),  A.,  i,  616. 
Diazoantipyrine   chloride   (Knorr    and 

Stolz),  A.,  i,  112. 
Diazoantipyrineaminobenzene    (Knorr 

and  Stolz),  A.,  i,  113, 
Diazobenzene,  from  phenylhydrazine  and 
nitrous  acid  (Altschul),  A,,  i,  217. 
behaviour   of  potassium   salts   of,   to- 
wards   sodium   amalgam  (Bamber- 
ger), A.,  i,  218. 

52—2 
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Diazobenzene,  normal  and  iso-,  behaviour 

of  potassium  derivatives  of,  towards 

benzoic  chloride   (Hantzsch),   A., 

i,  278. 

action  of,  on  natural  colouring  matters 

(Perkin),  T.,  187. 
^-bromo-  and  ;9-chloro-,  behaviour  of 
potassium  salts  of,  towards  sodium 
amalgam  (Bamberger),  A.,  i,  218. 
2?-chloro-,    chloride    (Hantzsch    and 

Singer),  A.,  i,  223. 
0-,  m-,  and  ^-nitro-,  behaviour  of  salts 
of,      towards      methylic      alcohol 
(Weida),  a.,  i,  563. 
^-nitro-,  methyl  ether,  refractive  power 
and     dispersion    of,     in     solution 
(Bruhl),  a.,  ii,  297. 
wnitro-^-amino-,  and  a  compound  of, 
with  sodium  )8-naphthol-3  :  6-disul- 
phonate(BuLOw),  A.,  i,  37,  38. 
Diazobenzeneacetoacetic     acid,    ethylic 
salt,  and  its  o-bromo-,  2:4:6-tribromo-, 
0-,  m-,  and  p-chloro-,  and  o-  and  ji?-nitro- 
derivatives  (Kjellin),  A.,  i,  616,  617. 
Diazobenzenefurfuryldihydroresorcinol 

(VoRLANDER  and  Erig),  a.,  i,  276. 
Diazobenzenenitroetliane,  o-chloro- 

(Kjellin),  a.,  i,  617. 
^-Diazobenzenesulphonic  acid,  combina- 
tion of,  with  dimethylamine  and  with 
m-cresol    (Goldschmidt   and  Merz), 
A.,  i,  279. 
0-,      m-,  and    p-  Diazobenzoic    acids, 
behaviour  of  sulphates  and  nitrates  of, 
towards    methylic    alcohol  (Weida), 
A.,  i,  563. 
o-  and   2?-Diazobenzoic    Acids,  phenyl- 
sulphones  of  (Hantzsch  and  Singer), 
A.,  i,  223. 
Diazo-coBipoiinds,  their  constitution,  and 
isomerism    in      (Blomstrand),     A., 
i,  185,  465,  562. 
3)iazohydroxyphenylosotriazole(THiELE 

and Schleussner),  A.,  i,  379. 
Diazoic    acids,    behaviour   of,    towards 
mineral  acids  (Bamberger),  A. ,  i,  467. 
Diazomethane,     condensation    of,   with 
phenylthiocarbimide    (v.    Pechmann 
and  Nold),  A.,  i,  122. 
Diazonium      bromide,      s^wi-^Wbromo-, 
condensation  with  ethylic  acetoace- 
tate  (Kjellin),  A.,  i,  617. 
chlorides,  general  method  of  preparing 
halogen  derivatives  of  (Hirsch),  A., 
i,  407. 
compounds,   stability  of   (Oddo   and 

Ampola),  a.,  i,  341, 
residue,  migration  of  (Hantzsch  and 
Perkin),  A.,  i,  465. 
Diazophenylosotriazole  chloride,  acetyl 
derivative  of  (Thiele  and  Schleuss- 
ner), A.,  i,  378. 


Diazophenylosotriazole,  amino-,  and  its 

salts  (Thiele  and  Schleussner),  A., 

i,  378. 
Diazo-salts,  behaviour  of,  towards  acid 
chlorides     and     sodium     amalgam 
(Bamberger),  A,,  i,  217. 

normal,    reduction    of,    with    sodium 
amalgam  (Hantzsch),  A.,  i,  240. 
Diazoeulphanilic    acid,    purity    of   the 

sodium    salt    of     (Hantzsch),     A., 

i,  241. 
a?i<i-Diazosulplionic    acids,   preparation 

of  (Hantzsch  and  Schmiedel),  A., 

i,  185. 
5?/?i-Diazosiilplionic      acids,     molecular 

transformation   of  salts  of  (Hantsch 

and  Schmiedel),  A.,  i,  185. 
o-Diazotoluene  sulphate,  behaviour  of, 

towards  methylic  alcohol  (Bromwell), 

A.,  i,  564. 
^;-Diazotoluene    nitrate    and    sulphate, 

beliaviour    of,    towards  methylic    al- 
cohol (Chamberlain),  A.,  i,  562. 
^•Diazo-wi-toluenesulphonic    acid,    pre- 
paration of,   and  action  of  methylic 

alcohol    and    sodium    methoxide    on 

(Griffin),  A.,  i,  352. 
Dibenzamide,  preparation  of  (Wheeler 
and  Walden),  A.,  i,  281. 

production  of,    from    dibenzoylcinna- 
menimide  (Japp  and  Tingle),   T., 
1145  ;  P.,  1897,  170. 
Dibenzamidodiphenylic  sulphide 

(Nietzki  and  Bothof),  A.,  i,  36. 
o-Dib enzamidoci/cZohexane    ( E inhorn 

and  Bull),  A.,  i,  347. 
Dibenzamidophenylosotriazole  (Thiele 

and  Schleussner),  A.,  i,  378. 
Dibenzanilide,  and  a  substance  obtained 

in  its  preparation  (Knight),  A.,  i,  279, 

280. 
Dibenzenesulpbone-o-diaminocycZo- 

hexane    (Eenhorn    and   Bull),   A., 

i,  347. 
Dibenzenylazoxime,  from  benzoylphenyl- 

benzamidine   (Beckmann   [and   San- 
del]),  A.,  i,  565. 
Dibenzhydroxamic  acid  (Holleman),A., 

i,  409. 
Dibenzo-2: 5 : 3-dimetliylethylpiperazine 

o-  and  )8-forms  of  (Stoehr  and  Detert), 

A.,  i,  300. 
Dibenzodimethylpiperazine     (  Stoehr), 

A.,  i,  299. 
Dibenzotetramethylpiperazine  and    Di- 
benzo-2 :  3  :  d-trimethylpiperazine 

o-    and    )3-    forms   of  (Stohhr    and 

Brandes),  a.,  i,  299,  300. 
o-Dibenzoylacetylmethane  (Knorr),  A., 

i,  65. 
Dibenzoylbenzbydroxamic  acid,  dimtro-, 

(Holleman),  a.,  i,  409. 
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o)3-Dibeiizoylcinnaniene       {anhydraeeto- 
phenoncbenzil,  henzoylstyrene),  modifi- 
catiori  of  the  formula   of  (Japp  and 
Tingle),  T.,  1138  ;  P.,  1897,  170. 
Dibenzoylcinnamenimide,  reduction  of ; 
oxidation  of ;  conversion  of,  into  di- 
benzamide    (Japp  and  Tingle),    T., 
1145  ;  P.,  1897,  170. 
Dibenzoyl-1 : 4'-dihydroxylaniineantlira- 
quinone  (Schmidt  and  Gatterman), 
A.,  i,  196. 
Dibenzoylfumaric  acid,  ethylic  salt,  and 
hydrolysis  of  (Paal  and  H artel),  A., 
i,  598. 
d-  and  t-Dibenzoylglyceric  acids,  I-  and 
4-ainylic    salts,     rotatory    power     of 
(Frankland    and   Price),   T.,    258, 
262,  266  ;     P.,  1897,  9. 
Dibenzoylmalic      acid       (Paal       and 

Hartel),  a.,  i,  598. 
Dibenzoylpiienylglyceric    acid,    ethylic 
salt  of  (Plochl    and    Mayer),   A., 
i,  529. 
Dibenzoylonocol  (Thoms),  A.,  i,  201. 
Dibenzoylstyrene.        See      Dibenzoyl- 

cinnamene. 
Cibenzoylsuccinic      acid,     double     an- 
hydride of,  and  its  compound  with 
nitrous  acid  (Knorr  and  Schmidt), 
A.,  i,  66. 
ethylic  salt  of,  tautomerism  of  (Knorr), 

A.,  i,  63. 
monethylic    salt     of,     anhydride    of 
(Knorr and  Schmidt),  A.,  i,  67. 
lactone  of  (Knorr),  A.,  i,  64, 
Dibenzoylsuccinic   acid,  sodio-,  ethylic 
salt,  action  of  iodine  on,  and  of  acetic 
anhydride  on   (Paal  and  Hartel), 
A.,  i,  598. 
o-  and  )8-DibenzoyItartarmethylimides, 
and  the  action  of  heat  on  them  (Ladex- 
burg),  a.,  i,  139. 
Dibenzoyl-ji>-tolylpyrazolidone. 

(Claisen),  a.,  i,  442. 
Dibenzyl.     See  5?///i-Diphenylethane. 
Dibenzylacetamide        (Errera       and 

Berti:),  a.,  i,  19. 
Dibenzylamine,    di-o-Sivamo-,     and    its 
salts     and      tribenzoyl      derivative  ; 
c^mitro-  and  its  hydrochloride  (Busch, 
Birk  and  Lehmann),  A.,  i,  543. 
Dibenzylaminophenylnitrophenylthiobi- 
azoline    hydrochloride     (Busch     and 
PilDDER),  A.,  i,  381. 
Dibenzylasparagine  (Sani),  A.,  i,  601. 
Dibenzylcyanacetamide  and  the  action 
of  phosphoric  anhydride  on  (Errera 
andBERT^),  A.,  i,  18,  19. 
Dibenzyldihydrotetraaine,       and      Di- 
benzylwodihydrotetrazine     and      its 
diacetyl      derivative     (Pinner     and 
Gobel),  a.,  i,  640. 


/3-Dibenzylethylamine  and  its  hydro- 
chloride and  platinochloride  (Errera 
and  BERTt),  A.,  i,  19. 

Dibenzylhydroxylamine  from  acetald- 
oxime  (Werner),  A.,  i,  43. 

Dibenzylic  cyanide,  formation  of 
(WALTHERandSCHICKLER),  A.,  i,  524. 

Dibenzylidenediaminophenylosotriazole 

(Thiele     and     Schleussner),     A., 
i,  378. 
Dibenzylidenediphenylhydrazine 

(Causse),  a.,  i,  408. 
Dibenzylidene-)8-metliyl«/cZohexanone 

(EiNHORN  and  Ehret),  A.,  i,  345. 
Dibenzylidenetropinone,  preparation  of, 
and   its  salts  ;   phenylhydrazone  and 
methiodide  (Rosendahl),  A.,  i,  304. 
Dibenzylindoxyl  (Thesen),  A.,  i,  618. 
Dibenzylmalononitrile  and  its  reduction 

(Errera  and  BertJ:),  A.,  i,  18,  19. 
a-  and  )8-Dibenzylnitro8oliydroxyI- 
amines,    refractive    powers    and   dis- 
persions of,  in  solution  (BrIthl),  A., 
ii,  297. 
Dibenzyloxamide      (Wislicenus      and 

Beckh),  a.,  i,  398. 
Dibenzyltetrazine  (Pinner  and  Gobel), 

A.,  i,  640. 
2 :  5-Dibenzyltriazole  and  its  silver  salt 

(Pinner  and  Gobel),  A.,  i,  639. 
iS-Dibromliydrin,    action    of   trimethyl- 

amine  on  (Hartmann),  A.,  i,  316. 
Diisobutaldehyde  and  its  monacetyl  deri- 
vative, monoxime,  products  of  oxida- 
tion and  reduction   (Brauchbar), 
A.,  i,  137. 
oxime  of,  action  of  acetic  anhydride 
on  (Franke),  a.,  i,  138. 
Diwobutylamine  hydrochloride,  action  of 
ammonia,    and  of  hydrogen  chloride 
on  (Colson),  a.,  i,  314,  315. 
Diwobutyl^Wchloracetal  (Pergami),  A., 

i,  177. 
wo-Dibutylenic  chloride  and  the  action 
of  alcoholic  potash  on  it  (ScHiNDEL- 
meiser),  a.,  i,  308. 
i|/-Diwobutyrylbenzylic  cyanide,  o-cyano- 

(Lehmkuhl),  a.,  i,  373. 
Dibutyrylmesitylene  and  Di-zso-butyryl- 

mesitylene  (Weil),  A.,  i,  474. 
Dicamphandihydropyridazine      (dicam- 
phanazine)      hydrochloride,      picrate, 
methiodide  (Oddo),  A.,  i,  430. 
a-Dicamphandioic  acid,    its  silver  salt, 

anhydride  (Oddo),  A.,  i,  432. 
aa-Dicamphandiol.       See    Caraphorpin- 

acone. 
j8)8-Dicamphan-l :  4-dione      phenylhydr- 
azone (Oddo),  A.,  i,  430. 
Dicamphanhexaneazine     hydrochloride, 
picrate,  aurochloride,  platinochloride, 
methiodide  (Oddo),  A.,  i,  431. 
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Dicamphanliexaneazmenietliylam- 
mouium       hydroxide,       aurochloride, 
chloride,  nitrate  (Oddo),  A.,  i,  431. 
Dicamphanhexane-l :  4-dioiie,  its  mono- 
pheuylhydrazone,    and    its  behaviour 
of,  towards  sodium  in  toluene  (Oddo) 
A.,  i,  577. 
Dicamphenehexadiene  peroxide  (Oddo), 

A.,  i,  431. 
Dicamphoquinone  (Oddo),  A.,  i,  431. 
)8i8-Dicainphor  {dieamphoryl),  its  phenyl- 
hydrazone  and  its  behaviour  towards 
sodium     in     toluene     (Oddo),     A., 
i,  577. 
iso-Dicamphor,      hydrazine     derivative, 

phenylhydrazone  (Oddo),  A.,  i,  430. 
Dicamphylic  acid  (W.  H.  Perkin,  jun.), 

P.,  1896,  189. 

Dicarboxyglutaconic  acid  (methenylbis- 

malonic       acid,      propylenetetra- 

carboxylic      acid)      ethylic    salt 

(Claisen  and  Haase)  A.,  i,  596. 

action   of    alkalis   and  of   acids   on 

(BoLAM),  P.,  1896,  184. 
action  of   aniline    on   (Guthzeit), 

A.,  i,  532. 
condensation  of  with  benzamidoxime 

(Wolf),  A.,  i,  489. 
action       of      hydroxylamine       on 
(Ruhemann),  a.,  i,  641. 
)3-Diclilorhydrin,  action  of,  on  pyridine 

(Hartmaxn),  a.,  i,  316. 
o-  and  ;8-Diclilorhydrins,  action  of  tri- 
methylamine    on    (Hartmaxn),    A., 
i,  316. 
Dicksbergite  from  Sweden  (Igelstrom), 

A.,  ii,  266. 
Dicumenylhydrazidine   (Colman),     A., 

i,  640. 
Di-il'-cumylcarbamide  (Cazexeuve  and 

MoREAu),  A.,  i,  519. 
Dicumylphosphonic  acid,    and  its  salts 

(Michaelis  and  Meyer),  A.,  i,  153. 
Di-i|/-cumylpliosplioiiic  acid  and  its  salts 
(Michaelis,  Pothe  and  Uster),  A., 
i,  151. 
I>icyanodiamide,      from      perthiocyanic 
acid     (Chattaway    and     Stevens), 
T.,  613. 
Didymium,  separation  of,  from  monazite 

(Drossbach),  a.,  ii,  38. 
Didymium  oxide,  estimation  of  (Glaser), 
A.,  ii,  191. 
silicotungstate       (Wyruboff),       A,, 
ii.  176. 
Didymium,  detection  of  (Pulgar  and 

Ortega),  A.,  ii,  433. 
DiepicMorliydrin,  CgHioOaCla,  from 
glycerol  and  hydrogen  chloride,  and  the 
action  of  ammonia,  of  alcoholic  potas- 
sium iodide  and  of  bromine  on  it 
(Stoehr),  a.,  i,  263. 


Diepihydrinamide,  its  salts  and  dibenzoyl 
derivatives,  and  the  action  of  nitrous 
acid  ou  it  (Stoehr),  A.,  i,  262,  263. 
Diet,  effect  of,  on  composition  of  faeces 
(Prausnitz,  Moeller,  Kermauner, 
and  Hammerl),  A.,  ii,  574. 
Diethanolamine.   See  Dihydroxydiethyl- 

amiue. 
1:3:  5-Diethoxybenzoic  acid,  ethylic  salt 

(Fritsch),  a.,  i,  568. 
3  :  5-Dietlioxy^nchlorometliylplithalide 

(Fritsch),  A.,  i,  569. 
Diethoxy-Tlz-cximylphosphiiie     (Michae- 
lis, Rothe  and  Uster),  A.,  i,  152. 
Dietboxymalonic  acid,  ethylic  salt  (Bis- 
choff),   a.,   i,   267;   (Curtiss),  A., 
i,  556. 
Diethoxymethylpurines     [6:8:7-    and 
6:8: 9-]        2-chloro- derivatives         of 
(Fischer),  A.,  i,  642. 
3 : 5-Dietlioxyphthalic    acid     and    an- 
hydride; 3 : 5-Diethoxyphthalide;  3 : 5- 
Diethoxyphthalidecarboxylic  acid,  and 
its  methylic  salt  (Fritsch),  A.,  i,  569. 
a-Diethoxypropionic  acid,  ethylic  salt  of 

(Claisen),  A.,  i,  188. 
a-  and  i8-Diethoxyquinoneoximes,  potas- 
sium and  silver  derivatives,  ethyl  ether 
(Moldauer),  a.,  i,  42. 
Diethylamine,  action  of  chloracetal  on 
(Stoermer  and  Prall),  A.,  i,  4.57. 
action   of   ethylic   oxalate    on    (Wis- 
licenus  and  Beckh),  A.,  i,  398. 
Diethylamine,  dihromo-,  hydrobromide, 
picrate,   bismuthoiodide  and  platino- 
chlaride  (Gabriel  and  Eschenbach), 
A.,  i,  313. 
Diethylaminoacetal,  ethiodide  of,  action 
of  silver  chloride  on  (Stoermer  and 
Prall),  A.,  i,  458. 
Diethylaminoacetaldehyde,  and  its  hy- 
drochloride,    aurochloride,      platino- 
chloride  and  picrate,  and  the  action  of 
hvdrochloric  acid  on    it   (Stoermer 
and  Prall),  A.,  i,  457—458. 
^j-Diethylaminobenzoic  acid,  its  ethylic 
salt,  amide  and  chloride  (Folin),  A., 
i,  471. 
Diethylaminoethylenedicarboxylic  acid, 
ethylic    salt     of     (Ruhemann    and 
Hemmy),  a.,  i,  634. 
Diethylaminoethylphthalimide.  See 

Phthalyldiethylethylenediamine. 
?«-Diethylaminophenol   and   its   hydro- 
chloride (Biehringer),  a.,  i,  73. 
Diethylammonium  chloride,  electrolytic 
conductivity  of  (Walker  and  Ham- 
bly),  T.,  61  ;  P.,  1896,  246. 
Diethylaniline,    pentahromo-    (Evans), 

P.,  1896,  235. 
Diethylbarbituric   acid.     See  Malonyl- 
diethylcarbamide. 
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^?/?;i-Dietliylcarbaniide,  action  of  malonic 

acid  on  (Sembritzki),  A.,  i,  599. 
a5-Diethylcarbamide,  rate  of  formation 

of  (Walker  and  Kay),  T.,  506. 
Diethylcyanacetamide,   action  of  phos- 
phoric   anhydride    on   (Eeeera    and 
BERTi:),  A.,  i,  19. 
Diethylcyanacetic   acid    and  its  amide 

(Hesse),  A.,  i,  17. 
o^-Diethylethylenediamine,  and  its  salts, 
phthalyl  derivative,  and  thiocarbamide 
(Ristenpart),  a.,  i,  46. 
Diethyleuxantlioiie.      See    Euxanthone 

diethylic  ether. 
Diethylformocarbothialdine,  and  the  ac- 
tion of  methylic  iodide  on  ( DEL]fipiNE), 
A.,  i,  457. 
ao-DiethylcycZohexanone      {dicthylketo- 
hcxamdhylcne),  semicarbazone  of  (Ze- 
LiNSKY),  A.,  i,  462. 
Diethylic  methylenic  ether  (Deli^pine), 

A.,  i,  456. 
Diethylidenedianiliiie      (Eibner),     A., 

i,  464. 
Diethylketohexamethylene.      See     Di- 

ethylc?/cZohexanone. 
Diethyl  ketone,  action  of  nitric  acid  on 
(FiLETi  and  Poxzio),  A.,  i,  317. 
as-clh\\txo-  (Poxzio),  A.,  i,  551. 
Diethylketopentamethylene.       See   Di- 

ethylc?/c?opentanone. 
Diethylketoxime,   action   of  nitric  per- 
oxide on  (Poxzio),  A.,  i,  551. 
s?///i-Diethylmalonamide,    heat  of  com- 
bustion of  (Stohmaxx   and  Hauss- 
MAXx),  A.,  ii,  360. 
Diethylmalononitrile      (Errera      and 
Bertie),  A.,  i,  19. 
and  its  imino-ethyl  ether  (Hesse),  A., 
i,  16. 
ao-Diethylc^/cZopentanone      {diethylketo- 
pentamethylene), semicarbazone  of  (Ze- 
lixsky),  a.,  i,  462. 
Di-^-ethylphenylphosphonic    acid,    and 
its    salts    and  phenylhydrazide   (Mi- 
chaelis     and     Lewschixsky),     A., 
i,  150. 
Diethylphloroglucinol,  behaviour  of,  to- 
wards nitrous  acid  (Moldauer),  A., 
i,  42. 
Diethylphosphine-oxide-i[?-benzoic    acid 
and  its  mercurichloride  and    anilide 
(MiCHAELis     and     Miethixg),     A., 
i,  148. 
Diethylphosphobetaine-^-benzoic      acid 
and  its  salts   (Michaelis  and  Mie- 
thixg), A.,  i,  148. 
J)iethylsulphonemethane,    fZaodo    deri- 
vative of,    action  of  ethylic    sodio- 
malonate  on  (Bischoff),  A.,  i,  267. 
potassium  compound,  action  of  iodine 
on  (Bischoff),  A.,  i,  267. 


)8^-Diethylthiazoliiie  (Gabriel  and 
Hirsch),  a.,  i,  120. 

1  :  3-Diethyluramil,  and  action  of  heat 
and  of  potassium  cyanate  on  (Sem- 
britzki), A.,  i,  600. 

1  : 3-Diethyluric acid  (Sembritzki),  A., 
i,  600. 

1  :  S-Diethyl-i/'-iiric  acid,  and  the  action 
of  heat  on  (Sembritzki),  A.,  i,  600. 

Diethylvioluric  acid  and  reduction  of 
(Sembritzki),  A.,  i,  600. 

DlFFUSIOX — 

Diffusibility,  apparatus  for  investigat- 
ing (Waymouth  Keid),  a.,  ii,  219. 
Diffusion   of   electrolytes  in   aqueous 
solution  (Behx),  A.,  ii,  545. 
in   non-homogeneous    solvents  and 
membranes      (Tammaxx),       A., 
ii,  365. 
coefficients  of  carbonic   anhydride, 
chlorine,      hydrogen,      nitrogen, 
nitrous  oxide,  and  oxygen  in  water 
(HiJFNER),  A.,  ii,  249. 
of  helium  (Hagenbach),  A.,  ii,  258. 
of  sodium   acetate    and    carbamide 

(Kawalki),  a.,  ii,  90. 
of  sodium  chloride  in  aqueous  solu- 
tion (Marini),  A.,  ii,  545. 
constants  of  zinc,  cadmium  and  lead 
in  mercury  (Meyer),  A.,  ii,  482. 
Osmosis  in  living  cells,  relation  of,  to 
the    action    of    drugs     (Overtox), 
A.,  ii,  237. 
Osmotic  pressure,  association  theory 
of  (Cromptox),  T.,  925;  P.,  1897, 
109. 
of  ether  and  chloroform  in  nerve 

cells  (Dreser),  a.,  ii,  14. 
of  solutions  of  naphthalene  and  ot 
azobenzene  in  ether  (Noyes  and 
Abbot),  A.,  ii,  395. 
of  dissolved  vapour  (Speyers),  A., 

ii,  247. 
influence  of,  on  red-blood  corpuscles 
(Koeppe),  a.,  ii,  418. 
Isosmotic    concentrations    (Hedin), 
A.,  ii,  91. 
Diformanilide        hydrochloride,        and 
hydriodidc,  preparation  of  (Wheeler, 
Barxes  and  Pjiatt),  A.,  i,  559. 
Digestion,    gastric,    effects   of    different 
kinds  and  different  strengths  of 
acid  on  (Klug),  A.,  ii,  149. 
with    juice    taken    from     different 
animals  (Klug),  A.,  ii,  149. 
influence  of,  on  elimination  of  nitrogen 

(Riazaxtseff),  a.,  ii,  422. 
reaction  of  intestinal  contents  during 
(Moore      and      Rockwood),     A., 
ii,  331. 
the   starch   fermentation  by  enzymes 
in  (Stoxe),  a.,  i,  462. 
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Digestion  of  cane-sugar  in  the  alimen- 
tary canal  (Kobner),  A.,  ii,  111. 
Digitalin,    detection    of    (Hilger    and 

Jaxsen),  a.,  ii,  436. 
Digitalinum  vei^um,  reactions  of,  shown 
by  cinchona'bark(BEiTTER),  A.,  i,  383. 
Digitalis, 'physiological   antagonism  of, 

to  nitrites  (Marshall),  A.,  ii,  573. 
Digitoxin,  and  the  identity  of  ^-digitoxin 

with  it  (KiLiANi),  A.,  i,  95. 
Digitoxigenin  and  Digitoxose,  from  the 
action   of  hydrogen  chloride  on  digi- 
toxin (KiLiAXi),  A.,  i,  95. 
Diheptoylmesitylene  (Weil),  A.,  i,  474 
Dihydroarecoline     methiodide     (Will 

statter),  a.,  i,  385. 
Dihydrocampholenimide,  from  wo-amino 

camphor  (Tiemann),  A.,  i,  250. 
Dihydrocampholenolactone,    from     iso 
aminocamphor      (Tiemann),      A. 
i,  249. 
and  its  amino-,  7-bromo-  and  nitro 
derivatives  (Tiemann),  A.,  i,  250 
252. 
Dihydro-czs-campholytic  acid,  its  amide 
and  a-bromo-derivative  (Harris),  A., 
i,  90,  91. 
Dihydro/socamphorand  its  semicarbazone 
(Mahla  and  Tiemann),  A.,  i,  86. 
and    its    semicarbazone    and  sodium 
hydrogen    sulphite    compound 
(Angeli  and  Rimini),  A.,  i,  89. 
Dihydro-o-camphylic  acid  (W.  H.  Per- 

KiN,  jun.),  P.,  1896,190. 
Dihydrocinnoline  and  its  salts  (Bfsch 

and  Rast),  A.,  i,  300. 
Dihydroecgonidine,  properties  of,  and  its 

salts  (Willstatter),  A.,  i,  384. 
Dihydrophenazine,  diacetyl  derivative  of 
(Hinsberg    and     Garfunkel)    A., 
i,  123. 
Dihydroisophorol.     See   Trimethylci/cZo- 

hexanol. 
Dihydrowophorone.  See  Trimethylc^/cZo- 

hexanone. 
Dihydrophthalic  acids  (cyelo-Jiexadiene- 
1 :  2-dicarboxylic  acids)  (Graebe),  A., 
i,  61. 
Dihydroresorcinol  (1 :  S-dihydroxycyclo- 
hexadienc),    sodium   derivative   of 
(Vorlander),  a.,  i,  272. 
Dihydrotropilidenecarboxylic  acid  and 
its    salts    and    tetrabromide    (Will- 
statter), A.,  i,  385. 
Dihydroxyacetoxime,  reduction  of,  and 
the    action    of    phenylhydrazine    on 
(Piloty  and  Ruff),  A.,  i,  454. 
Dihydroxyanthraquinone,    o-,    )8-,   and 
7-rftamino-    (Schmidt    and    Gatter- 
mann),  a.,  i,  197. 
1:2:  Dihydroxybenzophenone     (Barto- 
lotti),  a.,  i,  566. 


Dihydroxybenzoylbenzene  cfibromo-, 
action  of  heat  on  (R.  and  H.  Meyer),^ 
A.,  i,  69. 
Dihydroxybenzylidenediaminoplienyl- 
osotriazole   (Thiele  and    Schleuss- 
NER),  A,,  i,  378. 
3'-4'-Diliydroxybenzylideneindanedione 
and  its  diacetyl  derivatives,  methylic 
and     methylenic     ethers     (v.     Kos- 
TANECKl),  A.,  i,  425. 
a-^-Dihydroxybenzylmalonic    acid    and 

its  sodium  salt  (Riedel),  A.,  i,  220. 
3 :  4-Dihydroxycinnamic     acid     {caffeic 
acid)  (Kunz-Krause),  A.,  i,  530. 
from  action  of  potash  on  igasuric  acid 
(Sander),  A.,  i,  383. 
Dihydroxydibenzyldihydrotetrazineand 
its  tetracetyl  derivative  (Pinner  and 
Gobel),  a.,  i,  640. 
Dihydroxydiethylamine  {diethanol- 

amine),     molecular     dispersion     of 
(Knorr),  a.,  i,  456. 
its  picrate,  picrolonate,  and  tribenzoyl 
derivative,  and  its  separation  from 
aminoethylic  alcoboland  trihydroxy- 
triethylamine  (Knorr),  A.,  i,  313,. 
314. 
nitrate     and    aurochloride    (Gabriel 
and  Eschenbach),  A.,  i,  313. 
a-Dihydroxydihydrocampholenic      acid 
and    its    oxidation    (Tiemann),    A., 
i,  91,  162. 
)8-Diliydroxydiliydrocampholenic     acid, 
from  oxidation  of  )8-campholenic  acid 
(Tiemann),  A.,  i,  200. 
)35-Dihydroxydihydrocampholenic    acid 

(Tiemann),  A.,  i,  251. 
Dihydroxydimethylacetoacetic         acid^ 
lactone   of,    and  acetate  of  (Conrad 
and  Kreichgal-er),  A.,  i,  321. 
Di-4-hydroxy-2 : 5-diniethylbenzylic  sul- 
phide, 3 :  Q-dihvomo-     (Auvters     and 
Baum),  a.,  i,  35. 
2 : 4-Dihydroxydiphenylacetic      lactone 

(Hewitt  and  Pope),  T.,  1086. 
Dihydroxydiphenylethylenedisulphone 
(I^IMPRICHT  and  Parow),  A.,  i,  222. 
o)8-Dihydroxy-ai8-diphenylglutaric  acid 
(Japp  and    Lander),   T.,    133;    P., 
1896,  107. 
o-Dihydroxydiphenyloxamide      and   its 
diacetate  (Meyer  and  Seeliger),  A. , 
i,  46. 
Dihydroxyflavone  (Bruhl  and  Fried - 
lander),  a.,  i,  221. 
and    its     salts     (Friedlander     and 

Neudorfer),  a.,  i,  425. 

and   its  salts  and  benzoyl  derivatives 

(Friedlander and  Lowy),  A.,  i,  32. 

Dihydroxyflavone,  c^tchloro-,  nitro-,  and 

their  acetyl  derivatives  (Friedlander. 

and  Lowy),  A.,  i,  33. 
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1 : 3-Dihydroxyc?7c7#hexadiene  {dihydro- 
resorcinol),  sodium  derivative  of  (VoR- 
lander),  a.,  i,  272. 

1  : 1'-Dihydroxylamineanthraquinone 
(Schmidt    and    Gattehmann),    A., 
i,  197. 

1 : 4'-Diliydroxylamineanthrac[uinone, 
from    1  : 4'-dinitroanthraqninone,    di- 
benzoyl     and    tribenzoyl     derivatives 
(Schmidt    and    Gattermann),     A., 
i,  196. 

Dihydroxymaleic  acid,  action  of  heat  on 
aqueous  solutions  of  (Fenton),  T., 
375  ;  P.,  1897,  63. 

3  : 5-Diliydroxy-l-methylbenzene.  See 
Orcinol. 

Dihydroxymetliyleneflavone  (Fried- 
lander  and  Xeudurfer),  A.,  i,  425. 

3  :  5-Dihydroxy-l-niethylc2/cZoliexadiene 

{m-methyldihydroresorcinoJ),         di- 
oxime  and  formaldehyde  compound 
of  (Vorlander  and  Kalkow),  A., 
1,  513. 
phenylurethane  of  (Knoevenagel  and 
Schurenberg),  a.,  i,  607. 
4 : 6-Dihydroxy-2-methylpyridine,        5- 
amino-   and  5-nitro-  (Lapworth  and 
Collie),  T.,  840,  842  ;  P.,  1897,  146. 
1  :  2-Dihydroxynaphtlialene,      3  :  4i-di- 
amino-,    hydrochloride    (Zincke    and 
Noa^k),  a.,  i,  356. 
2' :  2-Dihydroxy naphthalene,    1-amino-, 
triacetyl  and  tetracetyl  derivatives  of 
(Nietzki  and  Knapp),  A.,  i,  427. 
1 :  l'-Dihydroxynaphthalene-4-sulphonic 

acid  (Paul),  A.,  i,  195. 
Di-o-hydroxynaphthylthione  bisulphide 

(Schall),  a.,  i,  191. 
Dihydroxyphenylcoumarin  (Brijni),  A., 
i,  570. 

4  : 4'-Dihydroxyphenylic  ether  (Haeus- 
sermanx  and  Bauer),  A.,  i,  333. 

1:3:  2-Dihydroxyphenylnapththalene 

and  its  diacetyl  derivatives  (  Volhard), 

A.,  i,  423. 
3 : 4-DihydroxyqTiinoline     (Claus    and 

Kauffmaxn),  a.,  i,  633. 
Dihydroxyquinoxaline,   constitution    of 

(Meyer),  A.,  i,  376. 
Dihydroxysebacic   acid,   action   of  lead 

peroxide  on  (von  Baeyer),  A.,  i,  588. 
Lihydroxysparteine  (Ahrens),  A.,  i,  232. 
Dihydroxystearic   acid,  presence  of,   in 

castor  oil  (Meyer),  A.,  i,  591. 
3  : 4-Dihydroxystyrene  {dihydroxycinna- 

mene)  (Kunz-Krause),  A.,  i,  530. 
1  :  2-Dihydroxy-l  :  2  :  4  :  5-tetraphenyl- 

cycZohexane  (Harries  and  Hubner), 

A.,  i,  551. 
3  :  6-Dihydroxyxanthone  [CO  :  0  :  0H  = 

1:2:4]  (Meyer  and  Conzetti),  A., 

i,  380. 


j;-Diketohexahydrotetrazine,     and     it& 

silver  salt  (Purgotti),  A.,  i,  640. 
Diketohydrindene,  oxidation  of  (Kauf- 
mann),  a.,  i,  245. 

isonitroso-,    electrolytic    conductivity 
and   colour  of  the  ions   of  (Mag- 
nanini),  a.,  i,  14. 
1 : 3-Diketohydrindene-2-carboxylic  acid, 

2' :  2' :  4-c?iclilorobromo-  (Zincke  and 

Francke),  a.,  i,  77. 
1  : 2-Diketohydronaphthalene-2'-carb- 

oxylic     acid,     3  :4  :  3  :  4'-rf2chlorof?t- 

bromo-  (Zincke  and  Francke),  A.,. 

i,  78. 
Diketonaphthaphenazine,  from  3:4-hydr- 

oxychloronaphthaphenazine    (Zincke 

and  Noack),  A.,  i,  356. 
Diketopentamethylene.     See  cycZo-Pen- 

tanedione. 
Diketopentene.    See  cyclo-Pentenedione. 
Dilactylic   acid,   triihio-   (LovifiN),  A., 

i,  15. 
Dilevulinic     acid,    (4  :  7 -decandiondioic 

acid),  its  metallic  salts,  methylic  and 

etbylic     salts,     oxime    and    phenyl- 

hydrazone,  and  its  oxidation  (Kehrer 

and  Hofacker)  A.,  i,  214. 
Dimdcena  oreina,  constituents  of  (Zopf), 

A.,  i,  437. 
1:3: 5-Dimethoxybenzoic  acid,  ethylie 

salt  (Fritsch),  a.,  i,  568. 
Dimethoxybenzoylpropionic  acid,  and  its 

oxime  (Hostmann),  A.,  i,  476. 
3 : 5-Dimethoxy^r  zchloromethylphthalide 

(Fritsch),  A.,  i,  569. 
Di-4-niethoxy-2 : 5-dimethylbenzylic 

sulphide,  3  :  Q-dihiomo-  (Auwers  and 

Baum),  a.,  i,  35. 
4 : 5-Dimethoxydiphenylaniine,2-amino-, 

methenyl       derivative       (Jacobsen, 

Jaenicke,  and  F.  Meyer),  A.,  i,  143.. 
Dimethoxyflavone    (Friedlander    and 

Lowy),  a.,  i,  32. 
3  : 5-Dimethoxyphthalic    acid    and    an- 
hydride, 3 : 5-Dimethoxyphthalide,and 

3  :  5  -  Dimethoxyphthalidecarboxylic 

acid  and  its  methylic  salt  (Fritsch), 

A.,  i,  569. 
Dimethoxyqninol  oxide,  dichloro-,  benzo- 

ate  of  (Jackson  and  Torre y),    A.,. 

i,  272. 
Dimethoxyquinonedimethylhemiacetal, 

dichloTo-  (Jackson  and  Torp^y),  A.,. 

i,  272. 
Dimethylacetoacetic  acid,  ethylic  salt,. 

condensation  of,   with   ethylic  brom- 

acetate  (Perkin  and    Thorpe),    T.,. 

1178  ;  P.,  1896,  72. 
Dimethylacetoacetic     acid,      7-bromo-, 

ethylic     salt,     action     of     methylic 

sodiomalonate     on     (Conrad),     A.^ 

i,  323. 
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J)iinetliylacetoacetic     acid,     7-bromo-, 

methylic  salt  (Conrad  and  Kheich- 

CxAUEii),  A.,  i,  321. 
Dimethylacrylic  acid.      See.  Pentenoic 

acids. 
Dimethylaesculetic   acid.      See   Sinapic 

acid. 
Dimethylalloxan,  action  of  metliylamine 

sul])hite  on  (Fischer),  A.,  i,  268. 
Dimethylalloxansemicarbazide  and  the 

action  of  dilute   acids   on  it   (Brom- 

berg),  a.,  i,  181. 
Dimetliylallylamine,    and    its    plati  no- 
chloride  (PARTHEILaud  YON  BrOICH), 

A.,  i,  263,  264. 
Dimethyh'soallylene.     See  Pentadienes. 
Dimethylamiiie,  action  of  allylic  bromide 

on  (Partheil  and  von  Broich),  A., 

i,  264. 
Dimethylaminoacetal,  aurochloride, 

platinochloride,  andpicrate  (Stoermer 

and  Prall),  A.,  i,  458. 
Dimethylaminoacetaldehyde      and     its 

platinochloride  and  picrate  (Stoermer 

and  Prall\  A.,  i,  458. 
4-Dimethylamiiio-antipyrine,     and    its 

methiodide  (Knorr  and  Stolz),  A., 

i,  112. 
js-Dimethylaminobenzonitrile     (Tolix), 

A.,  i,  471. 
Dimethylisoaminocamphor,  hydro- 

chloride,  platinochloride,  hydriodide, 

(Tiemann),  a.,  i,  249. 
Dimethylaininodiliydroxyflavoiie,      and 

its  acetate  (Friedlander  and  Lowy), 

A.,  i,  33. 
Dimetliylaniino-jS-iiietliylcouniariii 

(Pechmaxn),  a.,  i,  220. 
w-Dimethylaminophenol,     reactions    of 

(L£Fi:vRE),  A,,  i,  464. 
Dimethyl-^-aminophenylbenzylidene- 

sultime  (Fritsch),  A.,  i,  73. 
Dimethylammonium  hydrosnlphide,  dis- 
sociation,  pressure,   and   heat  of  dis- 
sociation of  (Walker  and  Lumsden), 

T.,  433  ;  P.,  1897,  48. 
Dimethylaniline   as  a  solvent  in  cryo- 
scopic  determinations  (Ampola  and 
Rimatori),  a.,  ii,  306. 

hydrochloride,  velocity  of  combination 

ofjwith^-diazobenzenesulphonicacid 

(GrOLDSCHMiDTand  MERz),A.,i,  279. 

Dimethylaniline,   ^c^mbromo-   (Evans), 

P.S  1896,  235. 

nitroso-,  condensation  of,  with  dibromo- 
gallic  acid  (Bietrix),  A.,  i,  289. 
methiodide,  (Knorr),  A.,  i,  339. 
Dimethylanilineazophenylosotriazole 

amino-   (Thiele  and   Schleussner), 

A.,  i,  378. 
Dimethylaniline-o-salplionic         acid 

(Evans),  P. ,  1896,  234. 


o-Diniethyl-7-anilinoisocrotonolactam, 

fiy-dichlovo-  (Anschutz  and  Schroe- 
ter),  a.,  i,  367. 

Dimethylbarbituric  acid,  uitro-,  ionisa- 
tion  of  solutions  of  (Holleman),  A., 
i,  599. 

2 : 4-Dimetliylbenzoic  acid,  preparation 
of  (Claus  and  H.afelin),  A., 
i,  187. 

Dimethylfiibromopropylamnionium 
bromide,    and    its   chloride,    platino- 
chloride, and  aurochloride  (Partheil 
and  VON  Broich),  A.,  i,  264. 

2-Dimethyl-3 : 4-bTitaiionaloic   acid 
(CoNRAij    and     Kreichgauer),    A., 
i,  321. 

)85-Dimetliylbutiiienecarboxylic  acid. 
See  Heptinoic  acid. 

Dimethlybutylenecarboxylic  acid.  See 
Heptenoic  acid. 

1  :  3-Dimethylcatechol,  2  :  6-f?ichloro-, 
and  its  acetyl  derivative  (Zincke  and 
Francke),  a,,  i,  511. 

Dimethylconmarones,  om-,  op-,  and  mp-, 
and  their  picrates  (Stoermer  and 
Schroeder),  a.,  i,  527. 

Dimethylcurcumin  (Ciamician  and 
Silber),  a.,  i,  229. 

Dimethylcyanacetamide,  action  of  phos- 
phoric anhydride  on  (Errera  and 
BERTt:),  A.,  i,  19. 

3-Dinietliyldecadione-2 : 4.  See  Acetyl- 
isopropyl  hexyl  ketone. 

Dimethyldiacetanilide,  vi-nitvo-,  hydro- 
bromide,  its  dibroniide  and  tetriodide 
(Wheeler,  Barnes  and  Pratt),  A., 
i,  559. 

Dimethyldi-^j-aminotriphenylmethane, 
(Kippenberg),  a.,  i,  422. 

Dimethlydiamylpyrazine  and  its  platino- 
chloride (Behr-Bregowski),  a., 
i,  459. 

Dimethyldihydroresorcinol  and  its 
dioxime  ( Vorlander  and  Erig),  A. , 
i,  276. 

Dimethlydihydroresorcylic  acid,  metallic 
salts,  ethylic  salt,  sodium  derivative 
and  semicarbazone  of  (Vorlander), 
A.,  i,  275. 

1  : 3-Dimethyl-4  : 5-diketoc?/t'Zohexene- 
hydrate,  tetracWoro-,  and  itsmethoxide 
(Zincke  and  Fit  \ncke).  A.,  i,  511. 

aa-Dimethyldipiperyltetrazone 
(Ahrens),  a.,  i,  369. 

Dimethylethylcarbinol.  See  Amylic 
alcohols. 

a-2  :  5  :  3-Dinietliyletliylpiperazine,  and 
its  salts  and  dibenzoyl  derivative 
(Stoehr  and  Detert),  A.,  i,  299. 

Dimethylformocarbothialdine,  action  of 
hydrochloric  acid  and  of  methylic 
iodide  on  (Del^pine),  A.,  i,  456. 
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Dimethylfurfurazan,  refractive  power 
and  dispersion  of  (BEiJHL),  A., 
ii,  297. 

oa-Dimethylglutaric  acid  (pentancdicarb- 
oxylic  acid)  from  )8-cainphylic  acid 
(W.  H.  Perkin,  jun.),  P.,  1896, 
191. 
from  oxidation  of  )8-dihydroxydihy- 
drocampholeuic  and  ^-campholenic 
acids  (TiEMANN),  A.,  i,  201. 

-«)8-Dimetliylglutaric  acid  {pcntanedicarh- 
oxylic  acid),  and  its  anhydride  and 
anilide  (Montemartini),  A. ,  i,  20. 

ySyS-Dimethylglycidic  acid  and  its  salts 
(Prentice),  A.,  i,  13. 

1 : 3-Dimethylc?/cZoliexane  {dimcthylluxa- 
mcthylene){Kti OBY^j^AGEi.  and  Mac- 
Garvey),  a.,  i,  609. 
bromide  of  (Kipping  and  Edwards), 
P.,  1896,  189. 

1 : 2-Diinetliylc?/cZoliexane-4-carboxylic 
acid  {hexahydro-p-xylic  acid)  and  its 
•chloride  anilide,  ethylic  salt,  and 
bromo-  and  f^ibromo-derivatives 
(Bentley  and  Perkin),  T.,  161,  169, 
170,  171  ;  P.,  1896,  79. 

1 : 3-Dimetliylc?/cZohexaiie-4-carboxylic 
acid    {hexahydroxylic    acid)    and    its 
anilide  and  ethylic  salt;  bromo-dcriva- 
tive,    and   its   ethylic  salt  (Bentley 
and  Perkin),  T.,  173  ;  P.,  1896,  79. 

1 : 3-Dimethylc2/cZohexanol-5  {hexahydro- 
1:3: 5-xylenol),  cis-  and  trans-modifica- 
tions of,  and  acetyl  derivative  of 
(KoEVEN ANGEL  and  MacGarvey),  a., 
i,  609. 

1 : 3-Dimetliylci/cZohexaiione-2  {dimethyl- 
kctohexamethylcnc)     (Kipping    and 
Edwards),  P.,  1896,  188. 
oxime  and  semicarbazone  (Kipping), 
P.,  1896,  248. 

€La-TivaiiQ^y\cycldh.Qii2iriOTi.Q{dimet]iylketo- 
hexamethylene)  I.  and  II.,  semicarb- 
iizone  of  (Zelinsky),  A.,  i,  462. 

1 :  3-Dimethylc?/cZohexanone-5  and  salts 
(Knoevenagel  and  MacGarvey), 
A.,i,  609. 

3-Dimetliylhexan-2-onoic  acid  from  oxi- 
dation of  /3-dihydroxydihydrocami>ho- 
lenic  acid,  ammonium  salt,  semicarb- 
azone (Tiemann),  a.,  i,  200. 

l;3-Dimethylc?/cZohexanylic  bromide  and 
iodide    (Knoevenagel   and  Mac- 
Garvey), A.,  i,  609. 

1 : 3-Dimethylct/c?ohexene-A^  {tetrahydro- 
m-xylene)  and  its  dibromide  (Knoe- 
venagel and  MacGarvey),  A., 
i.  609. 

1 : 2-Diniethylc2/cZohexene-4-carboxylic 
acid  {tetrahydro-p-diyUc  acid)  and   its 
ethylic  salt  (Bentley  and  Perkin), 
T.,  157,  172  :  P.,  1896,  79. 


3 :  Dimethylliexene-2-onoic     acid    from 

campliolenoxidic  acid  (Tiemann),  A., 

i,  252. 
as-Dimethylhydrazine,  refractive   power 

and  dispersion  of  (BrIjhl),  A.,  ii,  198, 

297. 
ji^-Dimethyl-^-liydroxybenzylic    alcohol, 

action  of   bromine  on  (AuwERs),  A., 

i,  336. 
Dimethy  Ihy  droxy  ethylamine     (  Freu  nd 

and  Gobel),  A.,  i,  496. 
3' ;  3'-Diniethylindoline  and  its  salts 

(OlAMICIAN     and     PiCCININl),      A., 

i,  102. 
and  its  salts,  nitroso-  and  nitronitroso- 
derivatives  (Brunner),  A.,  i,  439. 
1':  3'-Dimethyl-2'-indolinoneand  its  salts 

(Br (INNER),  A.,  i,  100. 
3' :  3'-Dimethyl-2'-iiidolinone      and     its 
acetyl,  nitro-,  nitroso-,  and  rf/bromo- 
derivatives,  and  lactime  ether  (Brun- 
ner), A.,  i,  438. 
Dimethylketazine,  refractive  power  and 

dispersion  of  (Brlthl),  A.,  ii,  297. 

l-Dimetliyl-2-keto-4-carboxyadipicacid. 

j        See        Ketoesohexane-ao5-tricarboxylic 

acid. 
I   Dimethylketohexamethylene.     See 
Dimethylc?/c7ohexanone. 
2-Dimethyl-3'-ketotetrahydroquinox- 

aline  (Hinsberg),  A.,  i,  121. 
i8-Dimethyllevuliiiic  acid  from  campliol- 
ene,    semicarbazone    (Tiemann),    A,, 
i,  252. 
S-Dimethyllevulinic     acid      (Conrad), 

A.,  i,  323. 
co-Dimethyllevulinic     acid      (Tiemann 

and  SexMmler),  A.,  i,  247. 

w-Dlmethyllevulinic     methyl      ketone, 

from      /3-thnjaketonic      acid,     oxime 

(Tiemann  and  Semmler),  A.,  i,  247. 

j^-Dimethyllignone-blue.    See  2>Toluido- 

dimethoxydiphenylquinone. 
;8-Dim.ethylmalic    acid    (Conrad     and 
Rtippert),  a.,  i,  322. 
i8-lactone  of  (von  Baeyer  and  Yilli- 
ger),  a.,  i,  597. 
sywi-Dimethylmalonamide,  heat  of  com- 
"  bustion  of  (Stohmann  and   Hauss- 

mann),  a.,  ii,  360. 
Dimethylmalononitrile     (Errera    and 
BERTte),  A.,  i,  19. 
and    its  imino-methyl  ether  (Hesse), 
A.,  1,  17. 
1 : 4-Diniethylnaphthol,     formation     of, 
from    hyposantanous    acid     (Grassi- 
Cristaldi),  a.,  i,  202. 
Dimethylnitramine,  from  nitrocarbamide 
and  diazom ethane  (Degner  and  von 
Pechmann),  a.,  i,  264. 
isomeride     of     (Franchimont     and 
Umbgrove),  a.,  i,  8. 
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2 : 6-Diinethyloctaiie-2 :  8-diol.     See 

Decylene  glycols. 
2 : 6-Dimetliyloctoic   acid.      See   Decoic 

acids. 
2 :  6-Diinetliyloctyleneglycol.      See  De- 
cylene glycols. 
Dimethyloxamic   acid,  etliylic  salt,  re- 
fractive   power     and     dispersion     of 
(BRiJHL),  A.,  ii,  297. 
4 : 6-Dimethylisooxazolone   and    its    de- 
rivatives (Uhlenhuth),  a.,  i,  445. 
Dimethylc^/cZopentane       {dimethylpenta- 
methylene),  formation  of,  from  methyl- 
cycZoiiexane  (Zelinsky),  A.,  i,  462. 
oo-Dimethyki/cZopentaiioiie       {dimethyl- 
ketcypentamethyleTic)  I.  and  II. ,  semicarb- 
azide  of  (Zelinsky),  A.,  i,  462. 
1 : 3-Diinetliylc?/cZopentenone        4^-tetra- 
choro-,     o-     and    )8-modifications     of 
(ZiNCKE  and  Francke),  A.,  i,  512. 
Dimethylphenolphthalein  (Herzig  and 

Meyer),  A.,  i,  69. 
Dimethylphosphine-oxide-^j-benzoic 
acid,    and    its    salts,    chloride    and 
anilide   (Michaelis  and  Miething), 
A.,  i,  147. 
Dimethylphthalanilide    (Rogoff),    A., 

i,  470. 
1' :  2'-Dimetliylphtlialiniidine,     and    its 
aurochloride  (Gabriel  and  Giebe),  A., 
i,  59. 
Dimethylpimelic     acid     {Jiepfaoiedicarb- 
oxylic   acid),   formation   of  (Kipping 
and  Edwards),  P.,  1896,  188. 
/3-2  :  5-Dimethylpiperaziiie  and  its  salts 
and  benzoyl  derivatives  (Stoehr),  A. , 
i,  299. 
Dimethylc?/c^propane-l  :  2-dicarboxylic 

acid.     See  Caronic  acid. 
Dimethyhsopropylcarbinol.  See  Hexylic 

alcohols. 
Dimethylprotocatecbuic    acid.  See 

Veratric  acid. 
3  : 7-Diinethylpuriiie,      6-amino-3-oxy-, 
6-amino-2  : 8-dioxy-,    8-chlor-6-amino- 
2-oxy-,  and  6-chloro-2  :  8-dioxy-  (Fis- 
cher), A.,  i,  641. 
7  :  9-Dimetliylpurine,    6  :  8-£^toxy-    and 

2  : 8-f^zoxy-  (Fischer),  A. ,  i,  642. 
2  :  5-Dimethylpyrazine  (ketine)  (Ahrens 
and  Meissner),  A.,  i,  298. 
presence  of,  in  fusel  oil,  and  in  com- 
mercial    "pure    amylic     alcohol" 
(Bamberger   and    Einhorn),   A., 
i,  259. 
Dimethylpyrazine  [?Me2  =  2:6]  and  its 
salts    (liKANDEs    and    Stoehr),    A., 
i,  230. 
2 : 4-Dimetliylpyridine(Zw<tf?me),chloro-, 
oxidation   of  (Aston  and  Collie), 
T.,  653;  P.,  1897,  89. 
a-chloro-  (Collie), T.,  309;  P.,  1897,43. 


3  : 4-Dimetliylpyridiiie  {lutidine)  and  its 

salts  (Ahrens),  A.,  i,  203. 
2 : 4-Dinietliylpyridine-3-carboxylic 
acid,    metallic  and    ethylic    salts   of 
(Collie),  T,  306  ;  P.,  1897,  43. 
2  :  4-Dimethylpyridone,     See  i|/-Lutido- 

styril. 
2 :  5-Dimethylp3rrrolin.e,     reduction    of, 

(Zanetti  and  Cimatti),  A.,  i,  415. 
2  :  5-Dimethylpyrroline-  3  : 4-dicarboxy- 
lic     acid,    ethylic    salt    (Paal    and 
Hartel),  a.,  i,  598. 
2' :  3' Dimethylquinoline,    oxidation    of 

(Fraenkel),  a.,  i,  487. 
2' :  3'-Dimetliylquinoline,    1  : 3-c^ibromo- 
4-amino-  and  4-nitro-  (Fraenkel),  A.^ 
i,  488. 
1' :  2'-Dimetliylquinolone-4',behaviour  of, 
towards  methylic  iodide  (Knorr),  A., 
i,  370. 
1 : 3-Dimethyl-o-quinone,    2  :  Q-dichloxo- 

(Zincke  and  Francke),  A.,  i,  511. 
2' :  3'-Dimethylquinoxaline,      1 :  3-nitr- 
amino-,    1  : 3-rfzamino-   (Nietzki  and 
Hagenbach),  a.,  i,  277,  278. 
a5-Diinetliylsuccinanil,      chloro-     (An- 
SCHIJTZ  andScHROETER),  A.,  i,  368. 
c^tchloro-,  its  dichloride  and  dipheny- 
lic   ether  (Anschutz  and  Schroe- 
ter),  a.,  i,  367. 
as-Dimethylsuccinic  acid  [isohutanedicar- 
hoxylic  acid),  electrolytic  dissociation 
of    methyl    alcoholic    solutions    of 
(Zelinsky  and  Krapiwin),  A. ,  ii,  5. 
from  oxidation  of  )8-campholenic  acid 

(Tiemann),  a.,  i,  201. 
from       dimethyltricarballylic       acid 
(Tiemann and  Semmler),  A.,  i,  159. 
from   a-hydioxy dimethyltricarballylic 

acid  (voN  Baeyer),  A.,  i,  83. 
from  sulphocamphylic  and)3-camphylic 
acids  (W.H.Perkin,  jun.).  P.,  1896,, 
T.,  189. 
anilic   and  o-   and  jp-tolilic  acids  of, 
melting     points     of     (Kerp),    A.,^ 
i,  267. 
as-Dimethylsuccinic  acid,  monobromo-, 
action     of     silver     oxide     on     (von 
Baeyer  and  A^illiger),  A.,  i,  597. 
Dimethyl-A^-tetrahydrobenzylamine. 

See  Methylhydrotropidine. 
2' :  4'-Dimethyltetraliydroquinoline,  oxi- 
dation of  (ClAMICIAN  and   PiCCININl), 

A.,  i,  101. 
iS^-Diamethylthiazoline   (Gabriel    and 

and  V.  Hirsch),  A.,  i,  120.  ^ 

Dimethylthiocarbamide,  action  of  citra-       m 

conic  acid  on  (Andreasch),  A.,  i,  327.       f 
Dimethylthiohydantoin-a-propionic  acid 

(Andreasch),  A.,  i,  327. 
1' :  3'-DimethyltMoketoquinazoline 

(Fortmann),  a.,  i,  301. 
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Dimethylthiophen      {thioxen),      bromo- 

(Kaiser),  A.,i,  25. 
Dimethylthiophensulphonamides, 

separation  of  (Kaiser),  A.,  i,  25. 
1  r  4-Dimethyltliiosemicarbazide       and 

its    salts      (Marckavald    and    Sed- 

laczek),  a.,  i,  231. 
Dimethyl-o-toluidine,        ^c^rabromo- 

(KvANs),  P.,  1896,  235. 
1:2:  5-Diinethyl-o-toluidine-w-snlpho- 

nic  acid,  action  of  bromine  on  (Evans), 

P.,  1896,  235. 
Dimetliyltricarballylic  acid  {pentanetri- 
carboxylic  acid),  from  pinene  (Tie- 
mann),  a.,  i,  158. 

bromo-,     action    of    water    on     (von 
Baeyer      and      Villiger),      A., 
i,  597. 
Dimetliyltricarballoylformic    acid 

{a-ketoisocamphoronic      acid),      silver 

salt,  reduction  of  (voN  Baeyer),  A., 

i,  82. 
Dimethyltrimethylene-l :  2-dicarboxyIic 

acid.     See  Caronic  acid. 
/8-Dimetliyltriinethyleiiic         dibromide 
(Ipatieff  and   von    Wittorf), 
A.,  i,  233. 
action     of     alcoholic     potash     on 
(Ipatieff),  A.,  i,  233. 
3 :  7-Dimetliyluric  acid  (Fischer),  A., 
i,  268. 

derivatives  of  (Fischer),  A.,  i,  641. 
Dimethyl-Tf-nric  acid,  conversion  of,  into 

7-dimethyluric    acid    (Fischer),    A., 

i,  268. 
Dimethylvinyldiacetonalkammonium. 

See  Hydroxypentamethylpiperid- 

yliura. 
Dimetbylvioluric  acid,  electrolytic  con- 
ductivity and  colour  of  the  ions   of 

(Magnanini),  a.,  ii,  14. 
Dimethylxanthiiie,    the    isomerides    of 

(Pommerehne),  a.,  i,  129. 

See    also     Theobromine,    »|/-Theobro- 

mine.  Theophylline. 
Dinaphthenylhydrazidine      and      salts 

(Pinner  and  Salomon),  A.,  i,  639. 
o-  and  ;8-Dinaphthylcarbaniides  (Young 

and  Clark),  T.,  1201,  1203  ;  P.,  1897, 

199. 
Dinaplithyldiliydrotetrazine     and     its 

diacetyl    derivative      (Piwner      and 

Salomon),  A.,  i,  639. 
2 :  5-Dinaphthyldibydrotriazole  and  its 

diacetyl     derivative     (Pinner      and 

Salomon),  A.,  i,  639. 
•  o-  and  i8-Dinaphthyloxamides   (Meyer 

and  Muller),  A.,  i,  356. 
Di-yS-naphthylaulphonacetone,       oxime 

(Troeger  and  Bolm),  A.,  i,  536. 
Dinapbtbyltetrazine       (Pinner       and 

Salomon),  A.,  i,  639. 


2 :5-Dinaplitliyltriazole  and  its  acetyl 

derivative  (Pinner  and  Salomon),  A., 

i,  639. 
Dioenanthylmesitylene.     See  Diheptoyl- 

mesitylene. 
Diopside      from     the     Austrian    Alps 
(Weinschenk),  a.,  ii,  107. 

from  New  York  (Ries),  A.,  ii,  563. 

chrome-,    from  Montana   (Merrill), 
A.,  ii,  508. 
Dioptase      from     Argentina      (Boden- 
bender),  a.,  ii,  270. 

constitution  of  (Clarke),  A.,  ii,  52. 
Diorite,  quartz-,  mica-,  from  Italy  and 

the  Tyrol  (Riva),  A. ,  ii,  567. 
Diosmin,    amount  of,  present   in  Folia 

Bucco  (Bialobkzeski),  A.,  i,  434. 
Diospbenol,   from   oil  of  Bucco  leaves, 
oxime,    phenylhydrazone    (Konda- 
koff),  a,,  i,  227. 

properties    of    (Bialobrzeski),    A., 
i,  434. 
Diosphenolic  acid,  properties  of  (Bialo- 
brzeski), A.,  i,  434. 
Dioxalamidodianisoil      (  Arths),      A. , 

i,  145. 
Dioxalocarbamide,ethylic  salt  (MIiller), 

A.,  i,  549. 
Dioxalogiianidine,ethylic  salt(Mt;LLER), 

A.,  i,  549. 
Dioxalosuccinolactone,      ethylio      salt, 

action  of  triethylamine   on    (WiSLi- 

CENtrs  and  Beckh),  A.,  i,  398. 
)8;8-Dioximino8UCcinic  acid,  ethylic  salt, 

and  its  oxidation  (Beckh),  A.,  i,  213. 
/n-Dloxyphenylcoumarin,   acetyl  deriva- 
tive of  the  methylic  ether  of  (Perkin 

and  Martin),  T.,  1149. 
6  :  8-Dioxypurine,  2-amino-,  its  sulphate, 

and    the    action    of    chlorine    on    it 

(Fischer),  A.,  i,  269. 
2:8:3:7: 9-DioxytrimethyIJlNirine 

(Fischer),  A.,  i,  643. 
Diparaconic  acid,  chloro-,  and  the  action 

of  sodium  amalgam  on  (Myers),  T., 

614,  616  ;  P.,  1897,  100. 
Dipentene,  from  Palmarosa  oil  (Gilde- 
MEISTER  and  Stephan),  A.,  i,  81. 

^e^mbromide,  densities  of  active  and 
inactive,  forms  of  (Kipping  and 
Pope),  T.;  999. 

hydrochloride    uitrolanilide,    pseudo- 
racemism  of  (Kipping  and  Pope), 
T.,  1000;  P.,  1897,  136. 
cj/cZo-Dipentenect/c^opentanone       (Wal- 

lach),  a.,  i,  160. 
Diperideine,  its  benzoyl  derivative  andre- 

ductien  products  (Ahrens),  A.,  i,  296 
Diphenacylcyanacetic     acid,     and     its 

formation,  its  salts,  and  the  action  of 

aqueous   alkalis   on   it    (Klobb),    A., 

i,  531. 
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i8-Diplienaiitlirylamine       (Japp        and 

FiXDLAY),  T.,  1124  ;  P.,  1897,  169. 
Diphenetoil    ketone,     and     thioketone 

o-cliloro-  (Hostmaxn),  A.,  i,  475. 
Diphenic    acid,     preparation    of    (van 
Linge),  a.,  i,  618. 

o-dia,mino-,   formation  of  (Lob),   A., 
i,  332. 
Diphenoxy-i|/-cuinylphospliine 

(MicHAELis,  RoTHE  and  Uster),  a., 

i,  152. 
Diphenoxydiethylamine,        action       of 

hydrobromic  acid  on   (Gabriel  and 

Eschenbach),  a.,  i,  313. 
Diphenoxymalonic    acid,     ethylic    salt 

(PjISCHOFf),  a.,  i,  267. 
Diphenoxyquinone,  rficliloro-,   action  of 

sodium  ethylmercaptan  on  (Grindley 

and  Sammis),  A.,  i,  403. 
Diphenyl,    from   nitrosoacetanilide    and 

benzene  (Bamberger),  A.,  i,  242. 
Diphenylacetoacetic  acid,  ethylic  salt, 

its    oxime     and     copper     derivative 

(Volhard),  a.,  i,  422. 
Diphenylacetohydrazide,  and  Diphenyl- 

acetohydrazidine  and  its  salts  (Pinner 

and  Gobel),  A.,  i,  639,  640. 
Diphenylacetophenone    {triphenyl- 

ethanone)  (Collet),  A.,  i,  73. 
Diphenylacetylenurein  (Seal),  A.,  i,  67. 
Diphenylamine,  action  of  sodamide  on 
(Titherley),    T.,    465;    P.,   1897, 
45. 

chlorofZmitro-  [  (XOa)^  :  CI :  NHPh  = 
4:6:3:1]  (Xietzki  and  Sohedler), 
A.,  i,  465. 

nitroso-,  condensation  of,  with  phenyl- 
j8-naphthylamine      (Fischer      and 
Hepp),  a.,  i,  171. 
Diphenyl-o-aminobenzylcarbamide,  and 

its  salts,  acetyl  and  benzoyl  derivatives 

(Paal  and  Hildenbrand),  A.,  i,  407. 
Diplienylbenzenylamidine,?7i-nitro-  (von 

Pechmann  and  Heinze),  A.,  i,  516. 
Diphenylbenzenylhydrazidine    and    its 

acetyl  derivative  (Engelhardt),  A., 

i,  128. 
oa-Diphenylbenzylic     sulphide,       di-p- 

aniino-  (Kippenberg),  A.,  i,  422, 
7-Diplieiiyl-o-benzylideneitaconic     acid 

and  its  salts  (Stobbe),  A.,  i,  192. 
2:3: 4-I)iplieiiylbeiizylpyrazoIone     and 

its  methyl  derivative  (Volhard),  A., 

i,  423. 
3:5: 4-Diplienylbenzylpyrazolone. 

(WALTHERandSCHICKLER),  A.,i,  525. 

Diphenylbenzylsultame  and  its  potas- 
sium derivative  (Fritsch),  A.,  i,  73. 

Diphenylbromallylene  and  its  dibromide 
(Hill  and  Dunlap),  A.,  i,  572. 

/87-Diphenylbutyric  acid  (Japp  and 
Lander),  T.,  156. 


7-Diplienylbutyric   acid    and   its    salts- 

(Hill  and  Dunlap),  A.,  i,  572. 
)87-Diphenyl-7-butryolactone         (Japp 

and  Lander),  T.,  156  ;  P.  1896,  109. 
Dipbenylcarbamide,    from   aniline   and 
ethylic  acetosuccinate   (Ruhemann 
and  Hemmy),  T.,  331. 

formation    of    (Paal    and   Hilden- 
brand), A.,  i,  407. 

action   of   tannin   on  (Coninck),  A., 
i,  570. 
Diphenylcarbamide,  nitroso-,  behaviour 

towards  benzene    (Bamberger),    A., 

i,  242. 
Liphenylcarbamides,    s-   and  ow-,    heat 

of    combustion    of    (Stohmann    and 

Haussman),  a.,  ii,  360. 
Diphenylcrotolactone  (Japp  and    Lan- 
der), T.,  136,  156  ;  P.,  1896,  107. 
7-Diplieiiylcrotonic  acid,  <^ibromo-    and 

^ichloro-  and  their  salts  (Hill    and 

Dunlap),  A.,  i,  572. 
)87-Diplienylcrotonic      acid,      a-cyano-, 

ethylic  salt  of  (Riedel),  A.,  i,  220. 
Diphenylcyanovinylmetliylaniine  (  Wa  L- 

ther  and  Schickler),  A.,  i,  524. 
Diphenylcyanovinylamine      (Walther. 

and  Schickler),  A.,  i,  524. 
Diphenyldibenzylidenehydrotetrazone, 

from  phenylbenzylidenehydrazone,  be- 
haviour of,  towards  benzoic  and  acetic 

chlorides    (Minunni    and   Rap),    A., 

i,  40. 
Diphenyldihydrolutidinecarboxylic 

acids.   See  Diphenyl  -2:6-  dimethyl- 

dihydropyridinecarboxylic  acids. 
a7-Diphenyldiliydroi&ooxazole  (Glaus), 

A.,  i,  189. 
ay3-Diplienyl-7S-diliydropyrazine     (Ein- 

HORN  and  Bull),  A.,  i,  347. 
2  :  5-Diplienyldiliydrotriazole    and     its^ 

diacetyl  derivative  (Pinner),  A.,  i,637. 
1  : 2-Diplienyldiketodihydropyrazoliiie- 

3-carboxylic  acid,  its  ethylic  salt  and 

two  isomeric  monoximes  (Schiff  and 

Bertini),  A.,i,  293. 
1  : 4-Diplieiiyl-2  :  6-dimetliyldihydropy- 

ridine-3  :  5-dicarboxylic  acid,  and  its 

ethylic  salt  (Lachowicz),  A.,  i,  118. 
Diphenyldisulphonediethylamine, 

f^i'amino-  and  f^mitro-,  and  their  salts 

(LiMPRiCHT  and  Parow),  A.,  i,  222. 
Dipbenyldisulphonediethylene       ether, 

rfmitro-  (LiMPRicHT  and  Parow),  A., 

i,  222. 
Diphenylene    bisulphide,     c^mitro- 

(Genvresse),  a.,  i,  240. 
2' :  3'-Diphenyleneindole       (Japp     and 

FiNDLAY),  T.,  1124  ;  P.,  1897,  170. 
5-Diphenylethaiie      (dibenzyl),      chloro- 

c^mitro-     (Sudborough),     T.,     223;. 

P.,  1897,  20. 
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5-Diplienylethane   {dibenzyl),    o-dinitro- 

(Reissekt),  a.,  i,  418. 
flw-Diphenylethane,      tetrachlovo-,      di- 

chloror/ibromo- (BiLTz),  A.,  i,  573. 
5-Dipheiiylethylene.     See  Stilbene, 
«.s-Diphenyletliylene,  c^ichloro-  (Biltz), 

A.,  i,  f.35. 
Diphenylethylenedisulphone    di&miwo-, 
and  rfmitro-  (LiMPRiCHTandPAEOw), 
A.,  i,  222. 
Diphenylfumaric       acid      (Japp      and 
Lander),      T.,      142;     (Japp     and 
Murray),  T.,  152. 
Diphenylglyoxazole,    chloro-   (Causse), 

A.,  i,  543. 
o;3-DiphLenyl-5-liexahydroquinoxaliiie 

(EiXHORX  and  Bull),  A.,  i,  347. 
1  : 2-DiphenyIiiniiiobiazole.         See 

1  :  2-Diphenyltriazole. 
Diphenyliminobiazolyl  mercaptan.     See 

1  : 2-Diphenyltriazole-5-mercaptan. 
Diphenlyiminobiazolylmetliylsulplione. 
See  1  :  2-Di[)henyltriazole-5-methyl- 
sulphone. 
2' :  4'-Diphenyliniino-3'-phenyltetra- 
hydroquinazoline.        See    2'-Anilino- 
3'-phenyl-4'-phenylimidodihydroquin- 
azoline. 
Diphenyliminotliiobiazoline.        See 

5-Fhenylinnno-2-phenylthiobiazoline. 
Diphenylindone,   reduction  of   (Dahl), 

A.,  i,  170. 
Diphenyliodinium  chloride,  preparation 
of  (Willgerodt),  a.,  i,  192. 
nitrate,  crystalline  form  of  (Noyes  and 
Hapgood),  a.,  i,  48. 
Diphenylitaconic  acid,    ethylic   salt  of 

(Stobhe),  a.,  i,  192. 
Diphenylizindihydroxytartaric        acid 

(Anschutz),  a.,  i,  259, 
Diphenylmaleic  acid  (Japp  and  Lander), 

T.,  132,  142  ;  P.,  1896,  107. 
Diphenylmaleic    anhydride    (Japp  and 

Murray),  T,,  152. 
Diphenylmalonamide,   heat  of  combus- 
tion of  (SroiiMANN  and  Hausmann), 
a.,  ii,  360. 
Diphenylmethane,     minimum     freezing 
points  of  mixtures  of,  with  phenol 
(PATERNd  and  Ampolo),  a.,  ii,  477. 
bromo-,  action  of  ethylic  sodio-aceto- 
acetate  on  (Henderson  and   Par- 
ker), T.,  676,  677  ;  P.,  1897,  119. 
Diphenylmethenylamidine  (Wheeler), 

A.,  i,  465. 
Diphenylmethylamine,  nitroso-,  hydro- 
chloride,   and   the   colouring    matters 
obtained  from  it,  by  action  of  dimethyl- 
w-aminophenol    and    of    gallic     acid 
(CLoiiz),  A.,  i,  561. 
Diphenylmethylaminesnlphonic  acid 
(Cloez),  a.,  i,  561. 


Diphenylmethylaminesnlphonic  acid 
nitroso-,  and  the  colouring  matters  ob- 
tained from  it  by  action  of  dimethyl- 
?7i-aminophenol     and     of    gallic    acid 
(CLoiJz),  A.,  i,  561. 

)8-Diphenylmethyl  ethyl  ketone,  and  its 
oxime  and  semicarbazone  (Henderson 
and  Parker),  T.,  677,  678  ;  P.,  1897, 
120. 

1:2:  3-Diphenylmethyl6'?/cZopentane 
(Japp  and  Murray),  T.,  153  ; 

1 : 4-Diphenyl-4-methylthio8emicarb- 
azide  (Busch  and  Htdder),  A.,  i,  343, 

3 : 5-Diphenyl-l-)8-napthyltriazole 
(Engelhardt),  a.,  i,  128. 

3  :  5-Diphenyl/50oxazole  (Claus),  A.,. 
i,  190. 

4: 5-Diphenyl?'5ooxazoIonimide  and  its 
diacetyl  derivative  (Walther  and 
Schickler),  a.,  i,  523, 

1 : 2-Diphenylc?/cZopentane  {diphenyU 
pentamethiiUne)  (Japp  and  Lander), 
T.,  131  ;  P.,  1896,  107. 

DiphenylcycZopentanone  (Japp  and 
Lander),  T.,  131,  141  ;  P.,  1896,  107. 

DiphenylcycZopentenonethyloic  acid,  and 
its  silver  salt  and  oxime  (Japp  and 
Murray),  T.,  151  ;  P.,  1896,  146. 

Diphenylphenylenediamine  (1),  forma- 
tion of,  in  the  absorption  of  nitrogen  by 
benzene  (Berthelot),  A.,  i,  330. 

Diphenylphthalamide,  heat  of  combus- 
tion of  (Stohmann  and  Haussmann), 
A.,  ii,  360. 

2 : 6-Diphenylpiperidine  (Paal  and 
Demeler),  a.,  i,  487. 

)8-Diphenylpropionic  acid  (Henderson 
and  Parker),  T.,  677. 

a7-Diphenylpropylic  alcohol  (Harries 
and  Hubner),  A.,  i,  551, 

W^-Diphenylpryazolone  (Knorr),  A.,  i, 
64,  66. 

2:6-Diphenylpyridine,  a-  and)8-c^^nitro-, 
and  a-c?iamino-  (Paal  and  Demeler), 
A.,  i,  486. 

1 : 2-Diphenyl-6-pyridone  (Severini), 
A,,  i,  57. 

1 : 3-Diphenylpyridopyridazone.  See 
1  :  3-Diphenylquinolineazone. 

2 : 5-Diphenylpyrroline-3:4-dicarboxylic 
acid  and  its  -ethylic  salt  (Knorr), 
A.,i,  64,  %Q  ;  (Paal  and  Hartel),  A.,- 
i,  598. 

1 : 3-Diphenylquinolineazone  and  salts 
(Jeiteles),  a.,  i,  98. 

2' :  3-Diphenylqninoxaline,       3-amino-, 
and  its  salts  and  acetyl  derivative 
(Hinsberg),  a.,  i,  121. 
3-nitro-  (Hinsberg),  A.,  i,  121. 

2':3'-Diphenylquinoxaline,  1 :3-c?iamino- 
(NiETZKi  and  Hagenbach),  A.,- 
i,  277. 
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Diphenyltetraminobenzene 


[(NH2)2:(NHPh), 


4:6] 


(NiETZKi  and  Schedler),  A.,  i,  465. 
JDiphenyltetrazocMoride,     condensation 

of,  with  ethylic  acetoacetate  (Wede- 

kixd),  a.,  i,  443. 
Diphenyltetrazole,  synthesis  of  (Wede- 

kind),  a.,  i,  302. 
Diphenyltetrazoline  (Pellizzari),    A., 
i,  231. 

from     formophenylhydrazide     (Bam- 
berger), A.,  i,  469. 
tfj/o'Zo-Diphenyltetrazolium-chloride-car- 

boxylic    acid,    ethylic    salt    (Wede- 

kind),  i,  443. 
Diphenylthiocarbamide,  action  of  citra- 

conic  acid  on(ANDREASCH),  A.,  i,  327. 
Diphenyithiohy dantoin-  a-propionic  acid 

(Andreasch),  a.,  i,  327. 
Diphenylthiophen,  preparation  of  (Bau- 

MANX  and  Fromm),  A.,  i,  192. 
Diphenylthiourea,   action  of  tannin  on 

(Coninck),  a.,  i,  570. 
1 : 3-Diphenyltriazole      and     its     salts 
(Marckwald  and  Bott),  A.,  i,  205. 

5-mercaptan,  its  salts  and  methiodide 

(Marckwald  and  Bott),  A,,  i,  205. 

1  :  5-Diphenyl-l  :  2  : 4-triazole,    and   its 

3-chloro-  derivative  and  their  salts 

(Cleve),  a.,  i,  173. 
1  : 2-Dipheiiyltriazole-5-metliylsulplione 

(Marckwald  and  Bott),  A.,  i,  205. 
Diphenyl-o-vinylbenzoic  acid  (V.  Meyer 

and  Weil),  A,,  i,  481. 
Diphthalylethane,  and  its  potassium  de- 
rivative (Kaufmann),  a.,  i,  245. 
Diphthalylethylene    (Katjfmanh),   A., 

i,  245. 
Diphtheria,  antitoxin  of  (Brodie),  A., 

ii,  379. 
Dipicolinic    acid.       See    Pyridine- 2  : 6- 

dicarboxylic  acid. 
Dipiperidyl,  and  its  benzoyl  derivative 

and  salts  (Ahrens),  A,,  i,  369. 
Dipropionyl   {diethyl  diJcetone),   and  its 

osazone    and    dioximie    (Fileti     and 

Poxzio),  A.,  i,  317. 
Dipropionylmesity  lane  (Weil),  A.,i,  474. 
Dipropylacetamide  (Errera),  A.,  i,  19. 
Dipropylaminoacetal,         hydrochloride, 

aurochloride,  and  methiodide  of  (Stoer- 

mer  and  Prall),  A.,  i,  458. 
Dipropy  laminoacetaldehyde ,     hydro- 
chloride,   aurochloride,    and    platino- 

chloride  and  semicarbazone  (Stoermer 

and  Prall),  A.,  1,  458. 
Dipropylcyanacetamide,  action  of  phos- 
phoric   anhydride    on   (Errera.    and 

Bert^),  A.,i,  19. 
Dipropylethylamine.    See  Octylamines. 
Dipropyl  lietone,  action  of  nitric  acid  on 

(Fileti  and  Ponzio),  A.,  i,  317. 


"  Di-wo-propylglycol "      (Brauchbar;, 

A.,  i,  137. 
Dipropylmalononitrile,  and  its  reduction 

(Errera  and  Bebtj^  ;  Errera),  A., 

i,  19. 
2 : 4-Di-^-tsopropylphenyl-6-inethyl- 

cyanidine  (Flatow),  A.,  i,  636. 
2 : 6-Di-jj-wopropylphenyltetraziiie 

(Colman),  a.,  i,  640. 
2 : 5-Di-^-tsopropylphenyltriazole,      and 

its   hydrazo-derivative  (Colmax),  A., 

i,  640. 
Dipulvic  acid,  occurrence  of,  in  Candcla- 

ria  concolor  (Hesse),  A.,  i,  630, 
o-Diquinolylquinoline     and     salts 

(Weidel),  a.,  i,  104. 
Diquinoyltetroxime   (Nietzki   and 

Blumenthal),  a.,  i,  218. 
Diquinoyltrioxime     and    its    salts,    its 

anhydride  and  diacetate  (Nietzki  and 

Blumenthal),  A.,  i,  218. 
Disazobenzeneapigenin,   the    properties 

of  (Perkix),  T.,  808  ;  P.,  1897,  54. 
Dispersion.     See  Photochemistry. 
Dissociation  and  decomposition  (Har- 
court),  T.,  597. 

of  hydrates,    dissolved  in  alcohol   or 
ether  (Bodtker),  A.,  ii,  367. 

of  hydrogen  selenide  (P^labox),  A., 
ii,  251. 
Distillation,  isothermal,  pressure  differ 
ences  produced    by    (Reinganum) 
A.,  ii,  202. 

apparatus    for    automatic   steam 
(Matthews),  T.,  318  ;  P.,  1897, 18 

fractional,  of  volatile  liquids,   appar 
atus  for  (Young  and  Thomas),  T. 
440  ;  P.,  1897,  58. 
Dithienylethane  and  its  chloro-,  dJichloro 

and  bromo-derivatives  (Nahke),  A. 

i,  604. 
Dithienylethylene,  and  its  chloro-deriva 

tive,    and    cZibromide    (Nahke),    A 

i,  603. 
a-Dithienylethyl  methyl  ketone,  and  its 

hydrazone  (Nahke),  A.,  i,  603. 
Dithienylheptane  (Nahke),  A.,  i,  604. 
Dithienylpropane  (Nahke),  A.,  i,  602, 

604. 
Dithienyl-?«-tolylmethane  (Nahke),  A., 

i,  604. 
Dithiocarboxylic  acids  and  their  salts, 

electrolysis  of  (Schall),  A.,  i,  317. 
Dithionyldiphenylene  (Gexvresse),  A., 

i,  240. 
Dithionylethylenediamine       and       Di- 

thionyltrimethylenediamine 

(Michaelis      and     Graextz),      A., 

i,  395. 
Di-o-tolylcarbamide,  and  di-;#-tolylcarb- 

amide,  preparation  of  (Quenda),  A., 

i,  144. 
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Ditolylenedisulplioiie  (Genvresse),  A., 

i,  240. 
Ditolylenic     bisulphide     (Genvresse), 

A.,  i,  240. 
Di-o-tolylethylenedisulphone  (Troeger 

and  Tetzner),  A. ,  i,  224. 
Ditolylimide  (Seyberth),  A.,  i,  68. 
Di-^-tolylmetlienylaniidine  (Wheeler), 

A.,  i,  465. 
?i-Di-??i-tolylpiperaziiie    (Francis),    T., 

426,  427. 
Di-o-tolylpropyleiiedisulphoiie(TROEGER 

and  Tetzner),  A.,  i,  224. 
Di-o-tolyltrinietliylenedisulplione(TROE- 

GER  and  Tetzner),  A.,  ii,  224. 
Ditriazole  (Rinman),  A.,  i,  444. 
A//-Divalerylbenzylic    cyanide,     o-cyano- 

(Lehmkuhl),  a.,  i,  373. 
Divalerylmesitylene      (Weil),      A. , 

i,  474. 
Divaricatic  acid  (Hesse),  A.,  i,  256. 
Dividivi,  composition  and   dyeing  pro- 
perties   of    (Perkin),   T.,  1137  ;   P., 
1897,  170. 
Dixylophosphonic    acid    and  its    silver 
salt  (Michaelis,  Rothe  and  Uster), 
A.,  i,  152. 
Dixylylcarbamides     [Meg  :  NH  =  1:4:2 
and  1 :2:4]  (Cazeneuve  and  Moreau), 
A.,  i,  519. 
Di-l :  3 : 4-xylyIic  ethylenic  ether 

(Schrader),  a.,  i,  29. 
Dodecane  from  Pennsylvanian  petroleum, 
and    the    action    of    chlorine    on    it 
(Mabery),  a.,  i,  450. 
Dodecylene     {trihutylene)    and     iso-tri- 

butylene  (Kondakoff),  A.,  i,  210. 
Dolomite    from    Sweden,    alteration   to 

serpentine  (Sjogren),  A.,  ii,  326. 
Dolomitic  marble  from  Maryland  (Buck), 

A.,  ii,  325. 
Douradinha,  alkaloid  from  (Santesson), 

A.,  i,  386. 
Dracoalban  and    its  acetyl,   triamino-, 
and  trinitro-derivatives  (Dieterich), 
A.,  i,  92. 
Dracoresen  (Dieterich),  A.,  i,  92. 
Dracoresinotannol    and     its    salts    and 
acetyl     and     potassium      derivatives 
(Dieterich),  A.,  i,  92. 
Dragon's  blood  from  Daemonorops  draco, 
constituents     of     (Dieterich),     A., 
i,  92. 
Drainage      water.      See     Agricultural 

Chemistry. 
Drying  and  filtering  substances  out  of 
contact  with  air,  apparatus  for  (Tas- 
silly),  a.,  ii,  170. 
Dulcitol,  boiling  point  of  (Dyes),  A., 

i,  237. 
t50-Dnlcitol  {rhamnose),  cause  of  multi- 
rotation  of  (Tanret),  a.,  i,  392. 

VOL.   LXXII.  ii. 


wo-Dulcitol  {rhamnose),  influence  of,  as  a 
food,  in  health  and  in  diabetes 
(LiNDEMANN  and  May),  A.,  ii,  112. 

various  hydrazones  of  (Alberda  van 
Ekenstein  and  Lobby  de  Bruyn), 
A.,  i,  141. 

estimation    of,    by   means    of    iodine 
(Romijn),  a.,  i,  466. 
Dung.     See  Agricultural  Chemistry. 
Durene  (1:2:4:5-  tetramethylhenzene), 

preparation  of  (Meyer  and  Wohler), 

A.,  i,  55. 
^«o-Durene  (1:3:4:  h -tetramethylhenzene), 

dimXxo-  (Mabery),  A.,  i,  451. 
c-Durene.     See  Prehnitene. 
Durenecarboxylic  acid,  and  its  methylic 

salt    (Meyer    and    Wohler),    A,, 

i,  55. 
c-Durencarboxylic  acid,  its  ethylic  salt 

and  amide  (Meyer  and  Molz),  A., 

i,  476. 
Durylic  acid.     See  \^-Cuminic  acid. 
Dust  which  fell  in  Austria-Hungary  in 

February,  1896  (John),  A.,  ii,  108. 
Dyospyros  kaki,   function  of  tannin  in 

fruit  of  (Gerber),  A.,  ii,  461. 
Dyscrasite,  alteration  product  of,   from 

Broken  Hill,  N.S.W.  (Pittman),  A., 


ii,  102. 


E. 


Earths  from  monazite  sands  (ScHiJTZEN- 

berger  and  Boudouard),  A,,  ii,  317  ; 

(Urbain    and    Budischorsky),     A., 

ii,  398. 

Ecgonine,  solubility  of,  in  various  media 

(de  Coninck),  a.,  i,  544. 
Edingtonite    from    Sweden    (Norden- 
skiold),   a.,    ii,    328  ;  (Lindstrom), 
A.,  ii,  507. 
Egg-albumin.     See  albumin. 
Eggs,   presence  of  bacteria  in  new  laid 
(NuTTALL    and    Thierfelder),    A., 
ii,  570. 
Elasticity,  adiabatic,  of  ether  (Perman, 
Ramsay  and  Rose-Innes),  A.,  ii,  250, 
Elastin,    decomposition  of,    by    micro- 
organisms (Zoja),  a.,  ii,  579. 
Electrochemistry  : — 

Accumulators,  internal  resistance    of 

(Haagn),  a.,  ii,  393. 

theory  of  (Liebenoff),  A.,  ii,   239, 

394  ;  (Elbs),  A.,  ii,  300  ;  (Loeb), 

A.,  ii,  239,  800. 

Cells,  internal  resistance  of  (Haagn), 

A.,  ii,  393. 
Cell,  standard  cadmium  (Jaeger  and 
Wachsmuth),  a.,  ii,  86. 
carbon     |  CuCla  |  CuCl  |     oarbon 
(Andreas),  A.,  ii,  535. 
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Electrochemistry  : — 
Cell,  with  carbon  and  lead  peroxide  elec- 
trodes in  sulphuric  acid  (Coehn), 
A.,  ii,  241. 

gas,  containing  coal-gas  and  air, 
hydrogen  and  oxygen  or  chlorine, 
chlorine  and  sulphurous  anhydride 
(Andreas),  A.,  ii,  535. 
Conductivity,  increased,  caused  by 
chemical  action  of  light  (Gibson), 
A.,  ii,  437. 

of  gases,  nature  of  the  (Wiedemann 
and  Schmidt),  A.,  ii,  636. 

of  solid  substances  (Fritsch),  A., 
ii,  301. 

of  carbon  (Cellier),  A.,  ii,  538. 

of  aqueous  solutions  for  large  cur- 
rents of  brief  dvration  (Richards 
and  Trowbridge),  A.,  ii,  439. 

of  solutions,  connection  of  freezing 
point  and  (Crompton),  T.,  942  ; 
P.,  1897,  110. 

of  solutions,  effect  of  Eontgen  rays 
on  the  (Hemptinne),  A.,  ii,  130. 

of  solutions  of  organic  acids  and  their 
chemical  constitution  (Szyszkow- 
SKi),  A.,  ii,  310. 

of  aqueous  solutions  of  alums 
(Jones  and  Mackay),  A.,  ii,  396. 

of  solutions  of  the  cobalt  bases 
(Werner  and  Miolati),  A., 
ii,  100  ;  (Petersen),  A.,  ii,  302. 

of  solutions  of  cupric  chloride 
(Ley),  a.,  ii,  251. 

of  aqueous  and  alcoholic  solutions 
of  diethylammonium  chloride 
(Walker  and  Hambly),  T.,  61  ; 
P.,  1896,  246. 

of  solutions  of  hydrochloric  acid  at 
low  temperatures  (Dorn  and 
Yollmer),  a.,  ii,  301. 

of  solutions  of  y8-naphthol  picrate 
and  picric  acid  (Ktjriloff),  A., 
ii,  397. 

of  solutions  of  nitramide  (Baur), 
A.,  ii,  358. 

of  solutions  of  nitrocarbamide, 
nitrourethane,  amidotetrazole, 
benzenesulphonitramine  and  their 
sodium  salts  (Baur),  A.,  ii,  546. 

molecular,  of  solutions  of  rubidium 
and  caesium  chlorides  (Bolt- 
wood),  A.,  ii,  240. 

of  sodium  and  potassium  hydroxides, 
hydrochloric,  nitric,  sulphuric, 
and  oxalic  acids  in  normal  solu- 
tions (LooMis),  A.,  ii,  801. 

of  pure  methylic  alcohol  (Car- 
rara), A.,  ii,  473. 

of  solutions  of  salts  and  acids  in 
methylic  alcohol  (Zelinsky  and 
Krapiwin),  a.,  ii,  5. 


Electrochemistry  : — 

Conductivity  of  solutions  of  salts  in 
methylic,  ethylic,  amylic  alcohols,, 
acetone, acetic  acid,  ether,  water,  and 
glycerol  (Cattaneo),  A.,  ii,  537. 

of  solutions  of  water  in  formic  acid 
(Novak),  A.,  ii,  536. 

of  solutions  of  water  in  formic,, 
acetic,  and  trichloracetic  acids 
(Whetham),  a.,  ii,  545. 

See  also  Electrical  Resistance. 
Current,    distribution   of,   among  the 

ions  in  a   solution    (v.     Stackel- 

berg),  a.,  ii,  471. 
Dielectric    constant,    connection    of 
molecular  volume   and  (Tratjbe), 
A.,  ii,  85. 

dissociating  power,  and  molecular 
association  (Crompton),  T.,  943  ; 
P.,  1897, 110. 

and  dissociating  powers  of  liquids 
(Whetham),  A.,  ii,  545. 

of  ice  and  alcohol  at  low  tempera- 
tures (Dewar  and  Fleming),  A., 
ii,  475. 

of  aqueous  solutions  of  potassium 
chloride,  hydrochloric  acid,  copper 
sulphate,  and  manuitoboric  acid 
(Smale),  a.,  ii,  357. 

of  toluene,  ether,  acetone,  amylic 
and  ethylic  alcohols  at  low  tem- 
peratures (Abegg),  a.,  ii,  240. 

methods  of  measuring  the  (DrudeO, 
A.,  ii,  438. 
Electric  discharge,  silent,  action  on 
mixtures  of  benzene  or  carbon 
bisulphide  with  argon  or  helium 
(Berthelot),  a.,  ii,  209. 

silent,  action  of  the,  on  pure  chlorine 
(Shenstone),  T.,  486  ;  P.,  1897,  2. 

silent,  chemical  synthesis  by  aid  of  th  e 
(Losanitsch  and  Jovitschitsch), 
A.,  i,  179. 

silent,  influence  of,  on  the  absorption 
of  nitrogen  by  benzene,   carbon 
bisulphide,  and  thiophen,  and  of 
argon  by  benzene  (Berthelot), 
A.,  i,  330. 
Electric.    See  also  Electrical  and  Elec- 
trolytic. 
Electrical  convection  of  dissolved  col- 
loids (Picton  and  Linder),  T.,  568. 
Electrical   furnace  for  heating  glass 

apparatus   (Shenstone),   T.,    478  ; 

P.,  1897,  3. 
Electrical  oscillations,  anomalous  ab- 
sorption and  dispersion  of,  con- 
nection of  chemical  constitution 
and  (Drude),  A.,  ii,  303,  438, 
537. 

chemical  action  of  (de  Hemptinne), 
A.,  ii  303,  473. 
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Electeochemistry  : — 
Electrical  resistance   of   bismiith   at 
low    temperatures    (Dewar    and 
Fleming),  A.,  ii,  240. 

of  bismuth,  zinc,  iron,  and  nickel  at 
low  temperatures  and  in  magnetic 
fields  (Dewar  and  Fleming),  A., 
ii,  474. 

of    mercury    at    low    temperatures 
(Dewar     and     Fleming),     A., 
ii,  239. 
Electrical.    See  also  Electric  and  Elec- 
trolytic. 
Electrochemical  equivalents  of  silver, 

mercury,  and  cadmium  (Hardin), 

A.,  ii,  483. 
Electrodes     mercury     dropping,     be- 
haviour of  (Taylor),  A.,  ii,  131. 

peroxide  (Tower),  A., ii, 4;  (Smith), 
A.,  ii,  5. 
Electroysis,  resistance  of  electrolytes 
undergoing  (Haagn),  A.,  ii,  393. 

use  of  porous  carbon  cylinders  in 
(Lob),  a.,  ii,  536. 

of  water  (Sokoloff),  A.,  ii,  200. 

of  water  exposed  to  the  atmosphere  ' 
(Rayleigh),  T.,  181;  P.,  1897, 
17. 

of  aqueous  solutions,  electromotive 
force  required  for  the  (Nernst), 
A.,  ii,  394. 

of  solutions  containing  two  metals 
(Nernst)  A.,  ii,  366. 

of  solutions  of  acetates  (Elbs  ;  Lob), 
A.,  ii,  300. 

of  copper  sulphate  solutions 
(Foerster  and  Seidel),  A., 
ii,  241  ;  (Majorana),  A.,  ii,  560. 

of  ferrous  ammonium  chloride  solu- 
tions (Hicks  and  O'Shea),  A., 
ii,  374. 

of  solutions  of  potassium  carbonate 
(Con  ST  AM  and  Hansen),  A., 
ii,  550. 

of  solution  of  pyridine  (Pincussohn), 
A.,  i,  542. 

of  solutions  of  pyridine  and  quino- 
line    derivatives    (Ahrens),    A., 
i,  368. 
Electrolytic    behaviour  of  solutions 

in  methylic  alcohol  (Carrara),  A., 

ii,  200. 
Electrolytic  cells  for  laboratory  experi- 
ments (FucHs),  A.,  ii,  535. 
Electrolytic    conductivity,    measure- 
ment of,   with  constant  currents 
(Malmstrom),  a.,  ii,  302. 

of  dimethylvioluric  acid  and  iso- 
nitrosodiketohydrindene  (Mag- 
KANINl),  A.,  ii,  14. 

of  solutions  of  ferric  chloride  (Good- 
win), A.,  ii,  16.  I 


Electrochemistry  : — 
Electrolytic    conductivity    of    hypo- 

nitrous  acid(HANTZSCH  and  Kauf- 

mann),  a.,  ii,  26. 
of  solutions  of  sodium  borates  and 

polyvalent  alcohols  ( Kahlenbeeg 

and  Scheeiner),  A.,  ii,  31. 
Electrolytic  dissociation  (Crompton), 

T.,  941  ;  P.,  1897,  110. 
at  0°  (Wildermann),  A.,  ii,  11. 
and  optical  activity  (Crompton),  T., 

946;  P.,  1897,  111. 
and  heats  of  neutralisation  of  acids 

and  bases   (Crompton),  T.,  951  ; 

P.,  1897,  111. 
connection   of,   with  the   degree  of 

polymerisation    of    the      solvent 

(Dutoit  and  Aston), A.,  ii,  546. 
influence   of,  on   solubility  (Fock), 

A.,  ii,  481. 
in  acetone  solution  (Carrara),  A., 

ii,  471. 
of  acids,  influence  of  temperature  on 

the  (Euler),  a.,  ii,  88. 
of  acid  salts  (Smith),  A.,  ii,  6. 
of    Avater    dissolved    in     methylic 

alcohol  (Carrara),  A.,  ii,  473. 
coefficient,    variation   of,   with  the 

temperature  (Milner),  A.,  ii,  442 ; 

(Baur),  a.,  ii,  546. 
Electrolytic    operations,    membranes 

for  (Ochs),  a.,  ii,  243. 
Electrolytic  preparation  of  thallium 

(Foerster),  A.,  ii,  553. 
Electrolytic  solution  and  deposition  of 

carbon  (Coehn),  A.,  ii,  241. 
Electromotive     force    developed    by 

compressing  silver  salts  between 

silver  and  platinum  (Myers  and 

Braun),  a.,  ii,  547. 
and  partition  equilibrium  (Luther), 

A.,   ii,   240;    (Bucherer),    A., 

ii,  358. 
required  for  the  separation  of  differ- 
ent ions  from   aqueous  solution 

(Nernst),  A.,  ii,  395. 
required  to  decompose  dilute  sul- 
phuric acid  (Richarz),  A.,  ii,  549. 
of  cells  in  which  insoluble  mercury 

compounds      are      formed 

(BuGARSi^KY),  A.,  ii,  307. 
of  the   combination    Na  j  HCl  f  Ft 

(DoRN  and  Vollmer),  A.,  ii,  301. 
Galvanic  elements.     See  Cells. 
Photo-electric  phenomena  and  photo- 
graphic    processes    (Luggin),    A., 
ii,  470. 
Polarisation,   capacity   of  (Gordon), 

A.,  ii,  357. 
Potential  difference  between   metals 

and    electrolytes    (Taylor),    A., 

ii,  131;  (Wiedebttrg),  A., ii,  200. 
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Electeochemistey  : — 
Potential  difference  between  solutions 
(Lov^is),  A,,  ii,  4. 
due    to    gravitational   action   in    a 
galvanic  cell  (Gore),  A.,  ii,  438. 
Thermo-electric    properties    of    tin, 
lead,    bismuth   and    mercury    near 
their  melting  points  (Burnie),  A., 
ii,  439. 
Voltaic  cell.     See  Cell. 
Electrnm  from  Mexico  (Landers),    A., 

ii,  559. 
Elements   discovered    during    the    past 
quarter  of  a  century  (Winkler),  A., 
ii,  138. 
atomic    motion    and    genesis    of    the 

(Flawitzky),  a.,  ii,  93. 
regularities  in  the  atomic  weights  of 

the  (Delauny),  A.,  ii,  93. 
relations  between  the  atomic  weights 
of   the   (Rydberg;    Lorenz),    A., 
ii,  399. 
metallic,      connection    between     the 
equivalent  weights  and  the  specific 
refractions  of  the  (Gladstone),  A., 
ii,  237. 
gaseous,  specific  heat  of  the  (Berthe- 

lot),  a.,  ii,  200. 
connection  between  the  heats  of  fusion, 
densities,  and  melting  points  of  the 
(Crompton),   T.,    932  ;    P.,    1897, 
110. 
classification  of  the   (Boi  laudran), 
A.,  ii,  205. 
Elementary  analysis.     See  Analysis. 
Eliasite,  spectrum  of  gas  from  (Lock- 

yer),  a.,  ii,  298. 
EUagic  acid,  occurrence  of,  in  various 
tanning  materials,    and    dyeing   pro- 
perties of  (Perkin),   T.,   1137;    P., 
1897,  170. 
EUagitannic    acid,    occurrence    of,    in 
various  tanning  materials  (Perkin), 
T.,  1137. 
Emery,  relation  to  bauxite,  and  origin 

(Liebrich),  a.,  ii,  104, 
Emetine,  the  amount  of,  in  ipecacuanha 
from   difierent  sources  (Paul    and 
Cownley),  a.,  ii,  279. 
constitution  of,    and    the    action  of 
potassium  permanganate  on  (KuNZ 
Krause),  a.,  i,  498. 
detection     of     (Jaworowski),     A., 
ii,  610. 
Emnlsin,    action    of,    on  monobutyrin 

(Teller),  A.,  ii,  274. 
Enamels    containing    boric    acid,    pro- 

1-erties  of  (Grenet),  A.,  ii.  141. 
Enantiomorphism  (Pope  and  Kipping), 
P.,  1896,  249. 
of  optically  active  crystals  (PoPE  and 
Kipping),  P.,  1896   249 


Energy,  molecular  and  Entropy,  mole- 
cular of  substances  in  corresponding 
states  (Barker),  A.,  ii,  17. 
Enstatite,  alteration  to  talc   (Smyth), 

A.,  ii,  106. 
Enzyme,    light   producing,    in    animals 

and  plants  (Dubois),  A.,  ii,  112. 
fat-splitting,  in  blood  (Hanriot),  A., 

ii,  149. 
of  barley  which    dissolves  cell  walls 

(Reinitzer),  a.,  ii,  382. 
Enzyme-action,  influence  of  certain  sub- 
stances on  (Morris),  A.,  ii,  184. 
Enzymes,      action       of,      on     starches 

(Stone),  A.,  ii,  462. 
the   detection    of    (Beyeeinck),    A., 

ii,  183. 
Enzymes.     See  also  : — 
Diastase. 
Emulsin. 
Glucase. 
Grauulase. 
Laccase. 
Lipase. 
Luciferase. 
Maltase. 
Oenoxydase. 
Oxydases. 
Pancreatin. 
Ptyalin. 
Takadiastase. 
Tyrosinase. 
Zymase. 
Epichlorhydrin,  action  of,  on  trimethyl- 
amine  and  on  pyridine  (Hartmann), 
A.,  i,  316. 
Epidote  from  the  Austrian  Alps  (Wein- 

schenk),  a.,  ii,  106. 
from  Sardinia  (Lovisato),  A.,  ii,  414. 
constitution  of  (Clarke),  A.,  ii,  51. 
artificial  (Doelter),  A.,  ii,  329. 
fusion   products    of    (Doelter),    A., 

ii,  329. 

Epsomite,     spectroscopic     analysis     of 

(Hartley  and  Ramage),  T.,  550  ;  P., 

1897,  47. 

Equilibria  attained  in  the  reactions  of 

gaseous  hydrogen  chloride  and  copper 

or  lead  sulphates  (Colson),  A.,ii,  212. 

Equilibrium  between  metallic  mixtures 

and       solutions       of      electrolytes 

(Nernst),  a.,  ii,  366. 
between    solid    and    liquid    solutions 

(Fock),  ii,  480. 
between  hydrogen,  iodine,  and  hydr- 

iodic  acid  (Bodenstein),  A,,  ii,  252. 
between  picric  acid,   )3-naphthol,   and 

)8-naphthol  picrate  in  aqueous  solu- 
tion (Kuriloff),  a.,  ii,  397. 
between  silver  amalgam  and  solutions 

of   mercurous    and    silver    nitrates 

(Ogg),  a.,  ii,  366. 
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Equilibrium  between  sodium  sulphate, 
sulphuric  acid,  sodium  chloride,  and 
gaseous  hydrogen  chloride  (Colson), 
A.,  ii,  211. 

in  aqueous  solutions  of  chlorine,  hydro- 
chloric, and  hypochlorous  acids 
(Jakowkin),  a,,  ii,  246. 

in  systems  of  three  substances  with 
two  liquid  phases  (Schreine- 
MAKERS),  A.,  ii,  483. 

in  systems  containing  hydrated  salts 
and  water  (Meyerhoffer),  A., 
ii,  442. 

in  the  system  ;  water,  sodium  chloride, 
ethylene  cyanide  (Schreine- 
MAKERs),  A.,  ii,  483. 

false,  in  the  formation  and  dissociation 
of  hydrogen  selenide  (Pelabon),  A., 
ii,  251. 

labile,  of  salt  solutions  (BLiJMKE),  A., 
ii,  14. 

metastable  and  labile  (Ostwald),  A., 
ii,  309. 
Equilibrium  of  partition  and   electro- 
motive force  (Luther),  A.,  ii,  240  ; 
(Bucherer),  a.,  ii,  358. 

of  chlorine  dissolved  in  water  and 
carbon  tetrachloride  (Jakowkin), 
A.,ii,  246. 

of  nitric  acid  dissolved  in  ether  and 
water  or  aqueous  solutions  of  ni- 
trates (Tanret),  a.,  ii,  255. 

of  phosphoric  acid  between  -ether  and 
water  (Berthelot  and  Andr6),  A., 
ii,  10. 

of  triphenylrosaniline  between  benzene 

and  acetic  acid(TAMMANN),  A.,  ii,  365. 

Equilibrium,    Chemical.    See    Affinity, 

Chemical. 
Equisetaceee.    See  Agricultural  Chem- 
istry. 
Equivalents  of  the  metallic  elements, 
connection  between  the  specific  re- 
fractions and  the  (Gladstone),  A., 
ii,  237. 

of  acids   and   bases,    thermochemical 
method  of  determining(BERTHELOT), 
A.,  ii,  201. 
Erbium,    separation   of,    from   monazite 

(Drossbach),  a.,  ii,  38. 
Erythritol,  action  of  acidified  potassium 

permanganate  on  (Perdrix),  A. ,  i,  178. 
Erythrodextrin,  and  its  iodine  compound, 

precipitation     of,     by    certain      salts 

(Young),  A.,  i,  235,  236. 
Erythrophleic    acid     (Harnack),    A., 

i,  176. 
Erythrophleine  and  its  salts,  properties 

of  (Harnack),  A.,  i,  176. 
Erythroresinotannol,     properties      and 

acetyl  and  benzoyl  derivatives  of  (Hil- 

dEbrand),  a.,  i,  228. 


Eserine     {physostigmerine),    action    of 

nitric  acid  on  (Silva),  A.,  i,  583. 
Essences,    estimation    of      alcohol    in, 

(Hefelmann),  a.,  ii,  605. 
Estragole  (p-viethoxyallylbenzene),  from 
basil  oil  (DuPONT  and  Guerlain), 
A.,  i,  429. 
from  bitter   fennel  oil  (Tardy),   A., 
i,  578. 
Ethaldehyde.     See  Acetaldehyde. 
Ethane,   preparation  of  (Sabatier  and 
Senderens),  a.,  i,  545. 
preparation     of    pure ;    critical    data 
of,  and   of  mixtures  with  acetylene 
(Kuenen),  a.,  ii,  544. 
Ethane,  hexachlor-  (Brochet),  A.,  i,  4. 
action    of     magnesium    nitride    on 
(Snape),  T.,  527  ;  P.,  1897,  50. 
nitro-,  electrolytic  conductivity  of  salts 
dissolved  in  (Dutoit  and  Aston), 
A.,  ii,  547. 
clinitTo-,  from  the  action  of  nitric  acid 
on  ethyl  wobutyl  ketone  (Fileti  and 
Ponzio),  a.,  i,  317. 
Ethanolamine.      See    Ethylic     alcohol, 

amino-. 
Ethazonic  acid  (Schultze),  A.,  i,  40. 
Ethenyldianthranilic  acid  and  its  anhy- 
dride ( KowALSKi  and  Niemento  wski), 
A.,  i,  416. 
E  thenyl-di-  m  -homoanthranilic      acid 
anhydride,  amide  of,  and  a  compound 
obtained  from,  by  boiling  with  caustic 
soda,  and  its  phenylhydrazone  (Kow- 
ALSKi     and     Niementowski),     A., 
i,  416. 
Ether,  CgHjoOg,  from  glycerol  and  phos- 
phoric acid,  the  action  of  bromine 
on    it,    and    its    compound    with 
mercuric     chloride    (Stoehr),    A,, 
i,  262. 
CgHg'OEt,  from  alcoholic  potash  and 
^-dimethyltrimethylenic   dibromide 
(Ipatieff),  a.,  i,  233. 
Ether.     See  Ethylic  Ether. 
Ethereal  oils.     See  Oils. 
Ethereal  salts,   formation   of,  in  green 
malt  (Lindner),  A.,  ii,  459. 
physiological  action  of  (Vogel),   A., 
ii,  419. 
Ethereal  sulphates  of  urine,  action  of 

drugs  on  (Mosse),  A.,  ii^  379. 
Etherification      (Wegscheider),      A., 
i,  55. 
direct,    velocity    of    (Donnan),    A., 
ii,  15. 
Ethers.     See  : — 

Acetobenzimidoethylic  ether. 
Acetobenzimidomethylic  ether. 
Acetophenone  o-diethylic  ether. 
?so-Acetophenone  ethylic  ether. 
Allylic  ether. 
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Hthers.     See  :— 
Anethoil. 
Anisoil, 

Anisyldihydroresorcinol. 
Apigenin  diethylic  ether. 
Apigenin  dimethylic  ether. 
Benzeneazophenetoil. 
Benzimidoethylic  ether. 
Benzimidomethylic  ether. 
Benzophenone  o-diethylic  ether. 
Benzophenone  o-dimethylic  ether. 
Benzoylbenzimidoethylic  ether. 
Benzoylmethyl     m-    and     p-    tolylic 

ethers. 
Benzoylpyrogallol  dimethylic  ether. 
Benzoylpyrogallol  trimethylic  ether. 
Benzylic  ethylic  ether. 
J)-  Butenylanisoil. 
Camphoroxime  ethers. 
Chrysin  monomethylic  ether. 
\//-Curaenoxyacetal. 
o-Diethoxyquinoneoxime     ethylic 

ether. 
Diethylic  methylenic  ether. 
Dihydroxyphenylic  ether. 
Dimethoxyflavone. 
Dimethoxyquinonedimethylhemi- 

acetal. 
Diphenyldisulphonediethylenic  ether. 
Di-1  :  3  : 4-xylylic  ethylenic  ether. 
Estragole. 
4-Ethoxy-2 :  5-dimethylbeiizylic 

methylic  ether. 
Ethylic  bromallylic  ether, 
Ethylic  t'sobutylic  ether. 
Ethylic  ether. 
Ethylic  heptylic  ether. 
Ethylic  propylic  ether. 
Ethylpheuoxyacetal. 
Ethylpyriphlorone  diethylic  ether. 
iso-Eugenol. 

Euxanthone  diethylic  ether. 
Hydroxylaminotrihydroxybutane 

methylic  ether. 
Hydroxymethoxyflavone. 
Hydroxymethoxystyrene. 
Luteolin  triethylic  ether. 
4-Methoxy-2  :  5-dimethylbenzylic, 

ethylic,  and  methylic  ethers. 
w-Methoxyflavone. 
Methoxyhydroxy-)3-phenylcoumarin. 
Methoxytoluene. 
Methylchavicol. 
Methylene  catechol  ether. 
Methylene  diethoxide. 
Methylic  allylic  ether. 
Methylic  ether. 
Naphthol  ethyl  ethers. 
Naphthoxyacetals. 
/8-Naphthylic  ^-tolylic  ether. 
Orcinol  methylic  ether. 
Orcinoloxime  methylic  ether. 


Ethers.     See  : — 
^-Oxalamidoanisoil. 
jp-Oxalamidophenetoil. 
Oxaldi-^diamidodianisoil. 
^-iso-Pentenylanisoil. 
Peonol. 

^-Phenetidine. 

^-Phenetidinoanisyldihydroresorcinol. 
Phenetoil. 
Phenetolazophenol. 
Phenolphthalein  dimethylic  ether. 
Phenylamylic  oxide. 
Phenylbenzoin  ethylic  ether. 
Phenyldihydroresorcinol  benzylic 

ether. 
Phenyldihydroresorcylic  acid,  ethylic 

and  methylic  salts  of,  ethylic  and 

methylic  ethers. 
Phenyldihydroresorcylonitrile  methylic 

ether. 
Phenylic  ether, 
Phenylic  1:3: 4-xylylic  ethylenic 

ether. 
Phenylmethyldihydroresorcylonitrile, 

methylic  ether, 
Phenylsulphone-ethylic    alcohol, 

ethylic  ether. 
Phenylsulphone-ethylic  alcohol,  nitro-, 

methylic  ether. 
Phloroglucinol     diethylic   and    tri- 
ethylic ethers. 
Pyrogallol  dimethylic  and  trimethylic 

ethers. 
Pesorcinol   diethylic   and    dimethylic 

ethers, 
Khamnazin  methylic  ether. 
iso-Safrole. 
Tetranisoilethylene. 
Tetraphenetoilethane. 
Tetraphenetoilethylene, 
Thebenol  methylic  ether. 
^-Tolylic  ethylic  ether. 
2?-Tolyloxyacetal. 

Trimethylresorcinol  dimethylic  ether. 
Veratrole. 
o-Xylenoxyacetal. 
1:3: 4-Xylenoxyethylic  ether. 
o-7M-Xylylic  ethylic  ether. 
1:3:  4-Xylylic   methylic  ethylenic 

ether. 
Ethozide,    aluminium    (Hillyer     and 

Crooker),  a.,  i,  235. 
o-Ethoxyacrylic  acid  and  its  ethylic  salt 

(Claisen),  a.,  i,  188. 
)3-Ethoxyamenylbenzene,        o-o-dicyan- 

(Lehmkuhl),  a.,  i,  373. 
a-Ethoxyarachidic  acid  and  its  ethylic 

salt(BACZEWSKi),  A.,  i,  11. 
Ethoxyazobenzenedisulphonic  acid,  pre- 
paration of  (Paul),  A.,  i,  182. 
m-Ethoxybenzoic     acid,     ethylic      salt 
(Fritscu),  a.,  i,  568. 
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^-Ethoxybenzoic  acid  {anisic  acid), 
c?tnitro-,  and  its  sodium  and  ethylic 
salts,  coloured  compounds  obtained  by 
action  of  alcoholic  sodium  ethoxide  on 
(Jackson  and  Ittner),  A.,  i,  332, 
333. 
5-Etlioxy^Wchloronietliylphtlialide 

(Fritsch),  a.,  i,  569. 
4-Etlioxy-2: 5-dimethylbenzylic  methylic 
ether,     3 : 6-fZibrom.    (Auwers    and 
Baum),  a.,  i,  34. 
•3-Eth,oxy-l :  5-diphenyltriazole,  m-nitro- 
and  ^-nitro-  (Young  and  Annable), 
T.,  210;  P.,  1896,  246. 
.;8-Etlioxyhexenylbenzene,    o-o-f^icyano- 

(Lehmkuhl),  a.,  i,  373. 
Etboxymethyleneacetoacetic      acid. 
ethylic      salt       phenylhydrazide     of 
(Claisen),  a.,  i,  440. 
action   of    potassium    acetate    and 
alcohol,  and  of  ethylic  sodioaceto- 
acetate  on  (Claisen),  A.,  i,  593, 
594. 
methylic  salt,  and  the  action  of  water 
and  of  copper  acetate  on  (Claisen), 
A.,  i,  592. 
JEthoxymethyleneacetylacetone,    action 
of  ammonia  and  of  sodioacetylacetone 
on  (Claisen),  A.,  i,  595. 
JEthoxymethylenemalonic  acid,  ethylic 
salt,    and    the    action     of    ammonia 
hydroxylamine    and     ethylic     sodio- 
malonate   on  (Claisen   and   Hasse), 
A.,  i,  596. 
^tlioxy-7-methylpurine,  2-chloro-?-oxy- 

(Fischer),  a.,  i,  642. 
^  :  7-Ethoxymethylpuriiie,   2  : 6-dichloY- 

(Fischer),  a.,  i,  642. 
8 :  9-Etlioxymetbylpuriiie,    2  :  6-ddchloT- 

(Fischer),  a.,  i,  642. 
£-Etlioxynaphthalene,      crystallography 
of  derivatives  of  (Davis),  P.,  1896, 
233. 
dihTom.-,  trihvom-,    3' :  1-bromamino-, 
3' :  1-bromonitro-  (Davis),  P.,  1896, 
232. 
^-Ethoxyphenylchlorophospliiiie,  prepa- 
ration  of  (MiCHAELis   and   Katzen- 
stein),  a.,  i,  52. 
4-Ethoxy-2-phenyl-/>i-diazine    and     its 
salts  (RuHEMANN  and   Hemmt),    A., 
i,  635. 
4 : 2-Ethoxyphenyl-?/i-diazinecarboxylic 
acid,  and  its  metallic  and  ethylic  salts 
(Ruhemann  and  Hemmy),  A.,  i,  489. 
^-Etboxy-l-phenyl-S-metliylpyrazoIe, 

methiodide  of  (Knorr),  A.,  i,  109. 
^-Ethoxyphenylphthalimide,      o-brom-, 

(Piutti),  a.,  i,  412. 
5-Etlioxy-l-phenyl-5-styryltriazole 
(Young  and  Annable),  T.,  216:;  P., 
1896,  246. 


^-Ethoxyphenylsuccinamic   acid, 

o-brom-,  and  its  silver  salt  (Piutti), 
A.,  i,  413. 
j^Etboxyplieiiylsucciniiiiide,      o-brom-, 

(Piutti),  A.,  i,  412. 
3-Etlioxy-l-plieiiyl-5-7n-tolyltriazole 
(Young  and  Annable),  T.,  214  ;  P., 
1896,  246. 
3-Ethoxy-l-phenyltriazole  (Young),  T., 

314;  P.,  1897,  53. 
3-Etlioxy-l-phenyltriazole-5-carboxylic 
acid,    ethylic     salt     of,     and    amide 
(Young),  T.,  312;  P.,  1897,  53. 
5-Ethoxyphtlialide       (Fritsch),      A., 

i,  569. 
5-Ethoxyphtlialidecarboxylic  acid,  and 
its    methylic     salt    (Fritsch),     A., 
i,  569. 
I'-Ethoxy-S'-isopropylisoquinoline 

(Lehmkuhl),  a.,  i,  373. 
Ethylacetoxime,  periodide  of,  and  hydro- 
lysis of  (DuNSTAN  and  Goulding), 
T.,  579. 
a-Ethyl-jS-acetylpropionic  acid  (Sprank- 

ling),  T.,  1161. 
^S-Ethylacetylsuccinic  acid,  ethylic  salt 
(Sprankling),  T.,   1160;    P.,    1897, 
173. 
o-Ethyladipic  acid  (hexanedicarboxylic 
acid)  (Lean  and  Lees),  T.,  1067  ; 
P.,  1897,  161. 
and  its  oxidation,  and  the  action  of 
acetic  chloride  on  it(MoNTBMARTlNi), 
A.,  i,  21. 
E^ylallylcarbinol.       See       Hexenylic 

alcohols. 
Ethylamine,    action    of    potas&ium    on 
(Titherley),    T.,    463 ;    P.,  1897, 
45. 
action    of     ethylic      oxalacetate    on 
(WisLiCENUS     and     Beckh),     A., 
i,  398. 
Ethylamine,  dichlor-,  action  of  ethyl- 
amine   on   (Lippmann   and    Regens- 
dorfer),  a.,  i,  586. 
2-Ethylamiiio-4-niethy]-6-dimethyl- 
pentbiazoline  {A^-ethylhexylene-\p-thio- 
carbamide)  and  its  salts  (Kahan),  A., 
i,  495. 
Ethylaminotliiotriazole    (Freund    and 

Schwarz),  a.,  i,  125. 
EthylammoniTim     hydrosulphide,     dis- 
sociation, pressure,    and  heat  of  dis- 
sociation of  (Walker  and  Lumsden), 
T.,  433;  P.,  1897,  48. 
Ethylanilinophenyldihydroresorcinol 
(Vorl.\nder  and  Frig),  A.,  i,275. 
Ethylapophyllenic   acid,    diethylic  salt 

of  (Rint),  a.,  i,  486. 
o-Ethylbenzamide  (Giebe),  A.,  i,  62, 
Ethylbenzene,    absorption  spectrum  of 
(Pauer),  a.,  ii,  393. 
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Ethylbenzene,  dichloT-,  trichlov-,  tetra- 
chlor-,  pentacYAox-,  oj-chloro-ow-di- 
brom-,  <»}-dic)a\oxo-aoi3-di\ixova.-,  awus-tri- 
chloro-ow-o?ibromo-  and  pentachloro- 
nitro-  (BiLTz),  A,,  i,  574. 

Ethylbenzhydroximebutyric  acid  and 
the  action  of  hydrochloric  acid  on  it 
(Werner  and  Falck),  A.,  i,  10. 

o-Ethylbenzoic     acid     and     its    salts, 
amide,    and  chloride   (Giebe),    A., 
i,  62. 
oalcium  salt,  water  of  crystallisation 
of  (Salzer),  a.,  i,  190.' 

o-Ethylbenzoic      acid,     4-amino-      and 
5-amino-  (Giebe),  A.,  i,  62. 
4-nitro-,  and  5-nitro-,  and  their  ethylic 
salts  (Giebe),  A.,  i,  62. 

o-Ethylbenzo-nitrile      and      -ureide 
(Giebe),  A.,  i,  62. 

Ethylbenzoylcarboxylic  acid,  o-t^ichloro- 
nitro-,  behaviour  of,  towards  acetic 
chloride  (Zincke),  A.,  i,  354. 

Jis-o-Ethylbenzoylhydrazine,  4-nitro- 
(Giebe),  a.,  i,  62. 

Ethylbetaine  {tricthylglycocine)  and  its 
aurochloride  aud  platinocliloride 
(Stoermer  and  Prall),  A.,  i,  458. 

o-Ethylbutane-  aaoi-tricarboxy  lie  acid 
{hexanetricarhoxylic  acid)  and  its 
ethylic  salt  (Lean  and  Lees),  T.,  1065, 
1066  ;  P.,  1897,  161  ;  (Monte- 
martini),  A.,  i,  21. 

Ethylwobutyl^z-zchloracetal  and  Ethyl- 
sec-butyl^rzchloracetal  (Pergami),  A., 
i,  177. 

Ethyl75obutyl  ketone,  rfmitro-  {valeryl- 
dinitroetha7ie),  (Fileti  and  Ponzio), 
A.,  317. 
rfmitro-      {iso-hutyryldinitroethane) 
(Fileti   and  Ponzio),  A.,  i,   317; 
(Ponzio),  A.,  i,  551. 
tsonitroso-,    and   action    of  hydroxyl- 
amine,      phenylhydrazine,    and    of 
amvlic    nitrite    on    (Ponzio),     A., 
i,  551,  552. 

Ethylbutyltoluidine,  ^nnitro-  (Baur), 
A.,  i,  216. 

Ethylchlorophosphine,  action  of  sul- 
phurous anhydride  on  (Michaelis 
and  Becker),  A.,  i,  391. 

Ethylcholine  hydrochloride,  and  platino- 
chloride  (Stoermer  and  Prall),  A., 
i,  458. 

a-  and  )8-l-Etliylcincholeuponic  acids, 
properties  of  (Koenigs),  A.,  i,  498. 

^-Ethylconmarone  (Stoermer  and 
Schroeder),  a.,  i,  527. 

Ethyl  deozybenzoin,  action  of  phosphorus 
pentachloride  on  (Sudborough),  T., 
218;  P.,  1897,  20. 

Ethyldibenzoin,  a  correction  (Japj*),  T., 
297  ;  P.,  1897,  48. 


Ethyldiethylidenediainine,      and      the 
action  of  acids  on  it  (Lippmann  and 
Regensdorfer),  a.,  i,  586. 
Ethylene,  from  action  of  heat  on  hexane 

(Haber    and    Samoylowicz),    A., 

i,  308. 
critical  data  of,  determined  by  the  law 

of  corresponding  states  (Amagat), 

A.,  ii,  364. 
action  of  dark  electric  discharge   on 

(LosANiTSCH  aud  Jovitschitsch), 

A.,i,  179. 
action  of  nickel  and  other  metals  on 

(Sabatier    and    Senderens),   A., 

i,  305,  545. 
estimation  of,  in  the  presence  of  benz- 
ene vapour   (Haber  and   Oechel- 

hauser),  a.,  ii,  128. 
Ethylene,  c^tbrom-    (symmetrical)   from 

acetylene  and  bromacetylene  (Gray), 

T.,  1027  ;  P.,  1897,  140. 
a-dihxova-,    from    vinylic    tribromide 

(Gray),     T.,     1025;      P.,     1897, 

140. 
teiriodiO-,     and    its    behaviour    with 

chlorine   and   bromine    (Biltz    and 

Werner),  A.,  i,  389. 
iW-iodonitro-  (Biltz  and  Werner),  A., 

i,  390. 
Ethylene  chlorhydrin,  action  of  ammonia 

on  (Knorr),  a.,  i,  313. 
Ethyleneaniline,    p-dvniiro&o-,   and    its 
hydrochloride    (Francis),    T.,    423  ; 
P.,  1897,  63. 
Ethylenediamine,    action    of     thionyl 

chloride,  of  thionylaniline,   of  sul- 
phurous   anhydride,    and    of  benz- 

aldehyde    and  sulphurous    acid  on 

(Michaelis    and    Graentz),    A., 

i,  395. 
hydrochloride,  electrolytic  conductivity 

of    methyl    alcoholic    solutions    of 

(Zelinsky    and    Krapiwin),    A., 

ii,  5. 
Ethylenedi-o-benzoicsulphinide,        pre- 
paration of  (EcKENROTH  and  KOERP- 
pen),  a.,  i,  479. 
Ethylenedibenzylidenediphenylene- 
ji>tetramine    and    its     hydrochloride 
(Francis),  T.,  424. 
Ethylenedibenzylidenedi-o-tolylene- 
j3-tetramine    and     its    hydrochloride 
(Francis),  T.,  426. 
Ethylene-aa-dicarboxylic    acid  {methyl- 
enemalonic  acid),  amino-,  ethylic  salt 
(Claisen  and  Hasse),  A.,  i,  596. 
Ethylen  ediphenylene-jt^-tetramine      and 
its  hydrochloride  (Francis),  T.,  423  ; 
P.,  1897,  63. 
Ethylenedisalicylidenediphenylene- 
jw-tetramine    and     its    hydrochloride 
(Francis),  T.,  424. 
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Ethylenedi-o-tolylene-js-tetramine  aud 
it«  hydrochloride  (Francis),  T.,  425  ; 
P.,  1897,  64. 

Etliylenedi-?n-tolylene-iJ-tetraniine 
(Francis),  T.,  427  ;  P.,  1897,  64. 

Ethylenetetracarboxylic  acid,  ethylic 
salt  (Bischoff),  A.  i,  267  (Curtiss), 
A.,  i,  556. 

Ethylenethionamic  acid,  iuterual  anhy- 
dride of,  and  the  action  of  aldehydes 
on  it  (Michaelis  and  Graentz),  A., 
i,  395. 

Ethylene-o-toluidine,  its  dinitrosamine 
and  jt)-dinitroso-derivative  (Francis), 
T.,  425;  P.,  1897,  64. 

Ethyleiie-?/i-toluidine,  preparation  of, 
and  its  hydrochloride  and  dinitros- 
amine (Francis),  T.,  426,  427  ;  P., 
1897,  64. 

Ethylene-^-toluidine      dinitrosamine 
(Francis),  T.,  428  ;  P.,  1897,  64. 

Ethylenic   bromide,   minimum   freezing 
point  of  mixtures  of,  with  paraldehyde 
and  phenol  (Pateuno  and  Ampola), 
A.,  ii,  477. 
cyanide.     See  Succinonitrile. 

Ethylenic  glycol,  influence  of,  on  the 
rate  of  formation  of  carbamide 
(Walker  and  Kay),  T.,  506  ;  P. 
1897,  76. 
action  of  acidified  potassium  per- 
manganate on  (Perdrix),  a., 
i,  178. 

Ethylenic  oxide,  action  of  ammonia  on 
(Knorr),  A.,i,  313. 

Ethylethenylphenyleneamidine,  refrac- 
tive power  and  dispersion  of  (Bruhl), 
A.,  ii,  297. 

Ethylfnniaraniic  acid,  hydrolysis  of, 
and  proof  of  its  being  a  malic  deri- 
vative (PlUTTI  and  GlUSTINIANi), 
A.,  i,  24. 

)8-Ethylglutaric  acid  [pentanecUcarh- 
oxylic  acid),  (Emery),  A.,  i,  326. 

Ethylglycollimide,  action  of  water  on 
(Eschweiler),  a.,  i,  399. 

2/-Ethylci/cZohexanone,  {ethylketohexa- 
methylene)  semicarbazone  of  (Zelin- 
sky),  a.,  i,  462. 

n-Ethylhexylene-»//-thiocarbamide .     See 
Ethylaminomethyldimethylpenthi- 
azoline. 

jS-Ethylhydroxylamine,  action  of,  hydro- 
chloric acid  on  (Kjellin),  A., 
i,  614. 

Ethylic  alcohol,  refractive  powers  of 
mixtures  of  carbon  bisulphide, 
a-bromonaphthalene  or  cinnamalde- 
hyde  with  (Zecchini),  A.,  ii,  470. 
dielectric  constant  of,  at  low  tempera- 
tures (Abegg),  a.,  ii,  240  ;  (Dewar 
and  Fleming),  A,,  ii,  475. 


Ethylic  alcohol,  electrolytic  conductivity 

of  solutions  of  salts  in  (Cattaneo),, 

A.,  ii,  537. 
freezing  points  of  aqueous  solutions  of 

(Raoult),  a.,  ii,  362. 
freezing  points  of  solutions  of  mixtures. 

of  carbamide  with  (Wildermann), 

T.,  752  ;  P.,  1897,  119. 
aqueous,  action  of  aluminium  amalgam 

on  (Konowaloff),  A.,  ii,  374. 
influence  of,  on  the  rate  of  formation 

of  carbamide  (Walker  and  Kay), 

T.,  506  ;  P.,  1897,  76. 
influence  of,  on  absorption  from  the 

intestine        (Scangoni  ;        Farn- 

steiner),  a.,  ii,  111. 
detection  of  (Merck),  A.,  ii,  164. 
estimation  of  (Droop  and  Richmond), 

A.,  ii,  193. 
estimation  of,  by  means  of  the  ebullio- 

scope  (Freyer),  A.,  ii,  164. 
estimation   of,    in    essences    (Hefel- 

mann),  a.,  ii,  605. 
estimation  of  acetaldehyde  in  (Paul), 

A.,  ii,  235. 
estimation     of     ethylic      acetate    ia 

(Kuriloff),  a.,  ii,  352. 
Ethylic  alcohol,  amino-  {hydroxycthyl- 
amine,  1  :  '2-cthanolamine),  mole- 
cular dispersion  of  f Knorr),   A., 
i,  456. 

and   its    aurochloride,  picrate,  and 
picrolonate  (Knorr),  A.,  i,  313, 
314. 
Ethylic  bromallylic  ether,  and  action  of 

bromine    and  of    potash   on   (Les- 

pieau),  A.,i,  209. 
bromide,     heat     of     evaporation    of 

(Marshall),  A.,  ii,  244. 
wobutylic   ether,   and    the    action   of 

primary    isohntylic    alcohol    on    it 

(Pergami),  a.,  i,  177. 
orthocarbonate,    molecular    refraction 

of  the  (BRiJHL),  A.,  ii,  198. 
o)8-dithiocarbonate,  velocity  of  forma- 
tion of  the  alkali  salts  of  (Moro), 

A.,  ii,  16. 
Ethylic  ether,  theory  of  preparation  of, 

from   alcohol    and    sulphuric    acid 

(Prunier),  a.,  i,  504. 
molecular  refraction  of  (Bruhl),  A., 

ii,  198. 
dielectric  constant  of,  at  low  tempera- 
tures (Abegg),  A.,  ii,  240. 
electrolytic  coutiuctivity  of  solutions 

of  salts  in  (Cattaneo),  A.,  ii,  537. 
critical    data  of,    determined  by  the 

law  of  corresponding  states(  Amagat), 

A.,  ii,  364. 
viscosity  of  mixtures  of  chloroform  with 

(Thorpe    and   Rodger),    T.,   370 ; 

P.,  1897,  50. 
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Ethylic  ether,  surface  tensions  of  mix- 
tures of  benzene,  ethylic  iodide, 
and  carbon  bisulphide  with  (Line- 
baeger),  a.,  ii,  247. 
adiabatic  relations  of  (Perm AN,  Ram- 
say and  Rose-Innes),  A., 
ii,  249. 
presence  of  sulphonic   derivatives   in 

(Prunier),  a.,  i,  504. 
action    of    phosphonium     iodide    on 

(Fireman),  A.,  i,  395. 
action  of  nitrogen  chloride  on  (Hents- 

chel),  a.,  ii,  404. 
osmotic  pressure    of,    in    nerve    cells 

(Dreser),  a.,  ii,  14. 
estimation  of  aldehyde  in  (Francois), 
A.,  ii,  526. 
Uthylic    ether,     teirachlov-,    action    of 
methylethylcarbinol,     trimethylcar- 
binol,      ^'^opropylic      alcohol      and 
primary  tsobutylic  alcohol  on  (Per- 
GAMi),  A.,  i,  177. 
imino-,  refractive  power  and  dispersion 
of,  (Bruhl),  a.,  ii,  297. 
Ethylic    heptylic    ether   (Welt),    A., 

i,  452. 
Dthylic  iodide,   heat  of  evaporation  of 
(Marshall),  A.,  ii,  244. 
surface  tensions  of  mixtures  of  ether 

with  (Linebarger),  A.,  ii,  247. 
action  of  lead  phosphite  on  (Michaelis 

and  Becker),  A.,  i,  391. 
action  of  mercurous  nitrite  on  (Ray), 
P.,  1896,  218. 
JEthylic  mercaptan,  action  of  hydrogen 
platinochloride  on  (Hofmann   and 
Rabe),  A.,i,  310. 
propyl ic  ether,  imino-,  refractive  power 
and    dispersion    of   (Bruhl),     A.. 
ii,  297. 
sulphide,   refractive   power    and    dis 
persion  of  (Bruhl),  A.,  ii,  297. 
Ethylidenanilines,    nitroso-    (Eibner) 

A.,  i,  142. 
JEthylideneadipic    acid   {hexylenedicarb 
oxylicacid)  (Fighter  and  Gully),  A., 
i,  590. 
Ethylidenebisphenylhydrazine,  ^rJchlor 

(Causse),  a.,  i,  543. 
Ethylidenedianiline     and     its     nitrile 

(Eibner),  A.,  i,  464. 
Ethylidenesuccinamide,     amino-,     and 
action  of  potash  on  (Ruhemann  and 
Hemmy),  T.,  331. 
Ethylimidothiocarbonic  acid,  methylic 

salt  (Del^pixe),  a.,  i,  457. 
2-Ethyliminothiobiazoline  and  its  salts 

(Freund  and  Schwarz),  A,,  i,  124. 
Ethylketohexamethylene.      See   Ethyl- 

c?/cZohexanone. 
Ethylketopentamethylene.     See  Ethyl- 
c?/cZopentanone. 


Ethylmalimide    (Piutti  and  Giustin- 

lANi),  A.,  i,  24. 
Ethylmalonic  acid  {propaiiedicarboxylic 

acid),  ethylic  salt,  action  of  ethylic 

7-chlorobutyrate  on  (Montemartini), 

A.,  i,  21. 
w-Ethylmercaptotriazole.     See  1-Ethyl- 

triazole-5-thiol. 
1-Ethylmeroquinenine,   ethylic  salt    of 

(Koenigs),  a.,  i,  498. 
Ethyloxychlorophosphine,     action     of 

sodium  ethoxide  on  (Michaelis  and 

Becker),  A.,  i,  391. 
Ethyl  pentadecyl  ketone,  and  its  oxime 

(Berteand),  a.,  i,  396. 
Ethylci/cZopentanone        {ethylketopenta- 

rnethylene  (Montemartini),  A.,  i,  21. 
^-Ethylphenoxyacetal   (Stoermer   and 

Schroeder),  a.,  i,  527. 
^-Ethylphenoxyacetaldehyde     hydrate 

and  oxime  (Stoermer  and  Schroe- 
der), A.,  i,  527. 
^-Ethylphenylchlorophosphine,^-Ethyl- 

phenylfe^rachlorophosphine,  and 

^-Ethylphenyloxychlorophosphine 

(Michaelis  and  Lewschinsky),  A., 

i,  149. 
p-Ethylphenyldiethylphosphine,  its  pla- 
tinochloride, methiodide,  and  ethiodide 

(Michaelis  and  Lewschinsky),  A., 

i,  150. 
p-Ethylphenylphosphine    and  its  salts 

(Michaelis  and  Lewschinsky),  A., 

i,  150. 
Ethylphenylphosphinic  acid  (Michaelis 

and  Lewschinsky),  A.,  i,  150. 
^-Ethylphenylphosphinous  acid  and  its 

salts  and  phenylhydrazide  (Michaelis 

and  Leavschinsky),  A.,  i,  150. 
Ethylphenylphosphonic    acid    and    its 

salts  and  phenylhydrazide  (Michaelis 

and  Lewschinsky),  A.,  i,  150. 
Ethylphosphinous   acid,    diethylic  salt 

(Michaelis  and  Becker),  A.,  i,  391. 
«s-Ethylisophthalic   acid   (Zincke  and 

Francke),  a.,  i,  80. 
Ethylpiperidine  and  its  picrate  (Evans), 

T.,  524;  P.,  1897,  64. 
Ethyl^sopropyl^;richloracetal  (  Pergam  i), 

A.,  i,  177. 
Ethyl  propyl  diketone  (propionylbutyryl) 
and  its  oxime  and  osazone  (Fileti 
and  PoNzio),  A.,  i,  317. 

action  of  nitric  acid  on  (Fileti  and 
PoNZio),  A.,  i,  317. 
Ethyl  isopropyl  ketone,  action  of  nitric 
acid  on  (Fileti  and   Ponzio),  A,, 
i,  317. 

as-dinitvo-  and  mnitroso-;  action  of 
hydroxylamine  and  of  nitric  per- 
oxide on  the  latter  (PoNZio),  A., 
i,  551. 
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Ethylpropylpiperidonium  iodide,  and  its 

enantiomorphous  crystals  (Evans),  T., 

524;  P.,  1897,  64. 
Ethylpulvic  acid.    See  Callopismic  acid. 
Ethylpyriphlorone  diethyl  ether,  hydro- 
chloride, platinochloride  (Moldaijer), 

A.,  i,  42. 
Ethylisorosindone  and  its  salts  (Fischer 

and  Hepp),  A.,  i,  171. 
EthyU'sorosinduline  and  its  salts  (Fis- 
cher and  Hepp),  A.,  i,  171. 
Ethylsalicylidenecamplior,  crystallogra- 

phic    properties    of    (Minguin),    A., 

i,  164. 
Ethylstilbene,  chlorf?rbroinide,  and  di- 
chloride   (Sudborough),    T.,   227; 
P.,  1897,  20. 

^-chlor-  (Sudborough),  T.,  218,  226  ; 
P.,  1897,  20. 
Ethylwosnccinic      acid      (butanedicarb- 

oxylic  acid),  7-chloro-,  ethylic  salt  of 

(Marburg),  A.,  i,  140. 
Ethylsulphnric  chloride,  action  of  lead 

thiocyanate  on  (Dixon),  T.,  640. 
Ethyltheobromine     ihomocaffeine),    pre- 
paration,    properties     and     reactions 

of,  and  its  salts  and  brorao-derivative 

(van  der  Slooten),  a.,  i,  382. 
/w-Ethylthiazoline  and  its  salts  (Gabriel 

and  V.  Hirsch),  A.,  i,  120. 
o-Ethylthiohenzamide  (Giebe),  A,,  i,  62. 
Ethylthioglycollic    acid     {a-thiobutyric 

add)  (Dixon),  T.,  637  ;  P.,  1897,  9. 
2'-Ethylthio-3'-phenyldihydroquin- 

azolone  (McCoy),  A.,  i,  490. 
Ethylthiosemicarhazide  and  its  formyl 

derivative  (Freund   and    Schwarz), 

A.,  i,  124. 
Ethyl-^j-toluidine,  preparation  of 

(Vorlander),  a.,  i,  273. 
Hthyl-^-toluidinophenyldihydroresor- 

cylic  acid,  ethylic  salt  of  (Vorlander), 

A.,  i,  273. 
1-Ethyltriazole  and  its  salts  (Freund 
and  Schwarz),  A.,  i,  124. 

5-thioJ,  and  its  derivatives  (Freund 
and  Schwarz),  A.,  i,  124. 
Ethylurethane,  nitroso-,  refractive 

power  and  dispersion  of  (Bruhl),  A., 

ii,  297,  339. 
Eucaine,   synthesis  and  constitution  of 

(Merling),  a.,  i,  499. 
Eucolite,  constitution  of  (Clarke),  A., 

ii,  52. 
Eudialyte,  constitution  of  (Clarke),  A., 

ii,  52. 
Jlugenol,  from  oil  of  cinnamon  (Duyk), 
A.,  i,  358. 

from   Puglia    olive   oil   (Canzoneri), 
A.,  i,  624. 

action  of  ferment   of  mushrooms   on 
(Bourquelot),  a.,  ii,  66. 


wo-Eugenol,  preparation  of,  from  eugenol 
(Gassmann),  a.,  i,  337. 

Eurotium  oryzm,  action  of  the  ferment 
of,  on  different  starches  (Stone),  A., 
ii,  462. 

Eutectic  alloys,  analogy  of  cryohydrates 
with  (Charpy),  a.,  ii,  406. 

Euxanthane,  diethylic  ether,  action  of 
sulphuric  acid  on  (Herzig),  A.,  i,  94. 

Evemicb  divaricata,  the  acid  from 
(Hesse),  A.,  i,  257. 

Evernia  furfuracea,  constituents  of 
(Zopf),  a.,  i,  436;  (Hesse),  A., 
i,  631. 

Evernia  prunastri,  the  chemistry  of  the 
membranes  of  (Escombe),  A.,ii,  155. 
occurrence      of     atranoric     acid     in 
(Hesse),  A.,  i,  256. 

Evernia  vulpina,  constituents  of  (Hesse), 
A.,  i,  631. 

Evernic  acid  (Hesse),  A.,  i,  257. 

Excrement,    cow.       See    Agricultural 
Chemistry. 

Expansion  coefficient  of  gases  (Sper- 
ber),  a.,  ii,  442. 

Explosive  mixtures  of  gases,  influence 
of  the  containing  vessel,  of  pressure, 
and  of  temperatures  on  the  inflamma- 
bility of  (Emich),  a.,  ii,  309. 

Explosive     properties     of    acetylene 
(Berthelot  and  Vieille),  A.,  ii,  91. 

Explosive  substances,  slow  decom- 
position of  (Hoitsema),  a.,  ii,  17. 

Extraction  apparatus  (Diepolder),  A., 
ii,  446. 
for  analysis  of  food  stuffs  (Beeson), 
A.,  ii,  165. 


Factors,    table    of,    for    conversion    of 
weights  of  precipitates  (Miller  and 
Mathews),  A.,  ii,  188. 
Fseces,    composition   of,    with   different 

diets  (Prausnitz,  Moeller,  Ker- 

mauner     and      Hammerl),     A., 

ii,  574. 
amount  of  nitrogen  excreted  in  the 

(Tsuboi),  a.-,  ii,  336. 
of  sheep.    See  Agricultural  Chemistry, 
Fat,  origin  of  (Kaufmann),  A.,  ii,  332. 
nature    of   the,    from    muscle    (Bog- 

danoff),  a.,  ii,  151. 
prqperties    of    the,     from     different 

animals  (Amthor  and  Zink),   A., 

ii,  152. 
absorption     of,    from    the    intestine 

(Moore      and      Rockwood),     A., 

ii,  150. 
influence   of   ingestion   of,    on  milk- 
formation  (Wing),  A.,  ii,  220. 
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Fat,  influence  of,  on  nitrogenous  meta- 
bolism (WiCKE  and  Weiske),  A., 
ii,  60. 

increase  of,  in  the  blood  during  starva- 
tion (ScHULz),  A.,  ii,  150, 

changes  undergone  by,  in  the  blood 
(CoHNSTEiN  and  Miohaelis),  A., 
ii,  182. 

transformation  of,  into  carbohydrate  in 
the  organism  (Chauveatj),  A., 
ii,  333. 

estimation  of  free,  in  soap  (Waltke), 
A.,  ii,  195. 

estimation  of,  in  animal  tissues 
(Dormeyer),  a.,  ii,  195  ;  (Schulz), 
A.,  ii,  333. 

estimation  of,  in  cream  (Weibull), 
A.,  ii,  527. 

estimation  of,  in  milk  (Fresenius), 
A.,  ii,  166. 

estimation  of  fatty  acids  (free)  in 
(Waltke),  A.,  ii,  289. 

estimation  of  stearic  acid  in  (Hehner 
and  Mitchell),  A.,  ii,  289. 
Fats.     See  also  Agricultural  Chemistry, 
and — 

Butter. 

Cacao  butter. 

Lard. 

Lecithin. 

Milk-fat. 

Wool-fat. 
Fatty    substances  found    in    Egyptian 

tombs  (Frieuel),  A.,  i,  318. 
Fayalite,  from  an  iron  furnace  (Harpf), 
A.,  ii,  41. 

in  iron  slag  (Smith),  A.,  ii,  507. 
Fehling's  solution,  action  of  chloroform 

on  (Matthews),  A.,  ii,  193. 
Felspars,     constitution    of    (Clarke), 
A.,  ii,  51. 

composition  of  plagioclastic  (Rammels- 
berg),  a.,  ii,  180. 

alteration  of  (Becke),  A.,  ii,  181. 

artificial  (Doelter),  A.,  ii,  54, 
329. 

See  also  Albite,  Orthoclase,  &c. 
Fenchone,     from      bitter      fennel     oil 
(Tardy),  A.,  i,  578. 

behaviour  of,  towards  phosphorus 
trichloride  and  bromine  (Marsh  and 
Gardner),  T.,  286  ;  P.,  1896, 
187. 

behavioiir     of,     towards    phosphorus 
pentachloride  (Gardner  and  Cock- 
burn),  T.,  1157  ;  P.,  1897,  173. 
Fenchone,     ji?ernitroso-     (Angeli     and 
Rimini),  A.,  i,  90. 
and  iso-pernitroso-    (Rimini),    A., 
i,  359. 
Fenchoneimine,    nitrate,   hydrochloride 

(Mahla  and  Tiemann),  A.,  i,  86. 


Fenchoneoxime,  behaviour  of,  towards 
liitrous  acid  (Mahla  and  Tiemann), 
A.,  i,  96  ;  (Angeli  and  Rimini),  A.,  i, 
90  ;  A.,  i,  359. 
Fenchonephosphoric  acid,  chloro- 
sodium,  lead,  barium,  copper  salts 
(Gardner  and  Cockburn),  T.,  1157  ; 
P.,  1897,  173. 
Fenchonitrimine,    from    fenchoneoxime 

(Mahla  and  Tiemann),  A.,  i,  86. 
Fergusonite    metals    (Delafontaine), 

A.,  ii,  373. 
Ferment,  butyric,    effect  of  oxygen   on 

(Pasteur  Lect.),  T.,  714. 
lactic,   nature    of    (Pasteur  Lect.  ), 

T.,  712. 
of  mushrooms,  action  of,  on  oxidisable 

substances       (Bourquelot),       A., 

ii,  6Q. 
from     wheat     germs     (Frankfl'rt), 

A.,  ii,  67. 
Ferments,  action  of  carbonic  anhydride 

on  (Lopriore),  A.,  ii,  339. 
influence  of,  on  the  breaking  of  wines 

(Cazeneuve),  a.,  ii,  274. 
enzymic  action  of,  on  starches  (Stone), 

A.,  ii,  462. 
Ferments.     See  also : — 
Diastase. 
Emulsion. 

Ferment  of  Eurotium  oryzce. 
Fibrin-ferment. 
Glucase. 
Granulase. 
Laccase. 

Light-producing,  see  Luciferase. 
Lipase. 
Luciferase. 
Maltase. 
Oenoxydase. 
Oxydases. 
Pancreatin. 
Ptyalin. 

Schizophyllum  lohatum. 
Takadiastase. 
Tyrosinase. 
Yeast. 
Zymase. 
Fermentation,      chemical      theory      of 

(Pasteur    Lect.),    T.,    725;    P., 

1897,  79. 
in   solid  materials  (Schl(esing),   A., 

ii,  513. 
acetic  (Pasteur  Lect.),  T.,  721. 
alcoholic  (Pasteur  Lect.),  T.,  712. 

without  yeast  cells  (Buchner),   A., 
ii,  154,  3S0. 
butyric  (Pasteur  Lect.),  T.,  714. 
lactic  (Pasteur  Lect.),  T.,  712. 
of  galactose  (Bau),  A.,  ii,  423. 
See  also  Agricultural  Chemistry. 
Ferric  compounds.     See  under  Iron. 
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Ferricyanides  and  Ferrocyanides,    con- 
stitution of  (Kassner),  a.,  i,  2. 
Ferricyanides,    use     of,     as     oxidising 

agents  (Kassxer),  A.,  i,  2. 
Ferro- chrome,  estimation  of  carbon  in 

(Beearley     and      Leffler),      A., 

ii,  386. 
Ferrocyanic  acid,    ethylic    salt,    mole- 
cular    weight    of     (Buchbock),    A., 

i,  452. 
Ferrosilicon,    estimation    of    silicon  in 

(Murray  and  Maury),  A.,  ii,  599. 
Ferro-tungstates,  estimation  of  tungsten 

in  (Wdowiszewski),  A.,  ii,  351. 
Ferrous  compounds.     See  under  Iron. 
Fertilisers,   estimation  of  potassium  in 

(Mayer)  A.,  i,  284. 
Fibrin,  influence  of  calcium  salts  on  the 
formation    of    (Hammarsten)    A., 
ii,  152. 

occurrence  of,    in  urine  (Greig),  A., 
ii,  221. 

action  oi  Strc2)tococci  on  (Emmerling), 
A.,  ii,  578. 

estimation  of,  in  blood  (Kossler  and 
Pfeiffer),  a.,  ii,  196. 
Fibrin-ferment,  relation  of,  to    calcium 

salts  (Hammarsten),  A.,  ii,  152. 
Filicic  acid,  copper  salt  of  (Daccamo), 
A.,  i,  202. 

the  anhydride  of  the  oxime  of,  and  its 
isomeride  (Daccomo),  A.,  i,  202. 

estimation  of,  in  officinal  preparations 
of  the    male    fern   (Daccomo   and 
SocciANTi),  A.,  ii,  355. 
Filtering  substances  out  of  contact  with 

air,    apparatus    for    (Tassilly),    A., 

ii,  170. 
Fire-clays,  estimation  of  alkali  in  (Rein- 

hardt),  a.,  li,  599. 
Firedamp,      nitrogen     and     argon     in 

(Schlcesing),  a.,  ii,  46. 
Fisetin,  occurrence  of,  in  Rhus  Cotinus 

and   R.    rhodanthema  (yellow   cedar), 

(Perkin),  T.,  1195,  1197  ;    P.,  1897, 

198. 
Fisetinsnlphonic  acid,  from  the  action 

of  sulphuric  acid  on  diethyleuxanthone 

(Ferzig),  a.,  i,  94. 
Fish,  composition  of  cooked  (Williams), 
T.,  649;  P.,  ISW,  88. 

fermented,     decomposition     products 
present  in  (Morner),  A.,  ii,  222. 
Flacherie.     See  Silkworm  diseases. 
Flame,    luminosity    of    (Haber),    A., 

i,  133,  305,  306. 
Flask,    graduated    (Wislicenus),    A., 

ii,  70,  188. 
Flavone      (Friedlander     and     Nett- 

dorfer),  a.,  i,  425. 
Flour,  detection  of  alum  in   (VAN  DER 

Plancken),  a.,  ii,  602. 


Flour,  estimation  of  gluten  in  (  Ball  and), 
A.,  ii,  296. 
See  also  Agricultural  Chemistry. 
Fluor-adelite.     See  Tilasite. 
Fluorescein,     dinitvo-,     derivatives     of 

(Reverdin),  a.,  i,  226. 
Fluoresceincarboxylic   acid,   oxime   of, 
and  its  reduction  product  (Herzig 
and  Meyer),  A.  i,  69. 
monethylic    salt    of,     its     quinonoid 
acetal     derivative     (Herzig     and 
Meyer),  A.,  i,  69. 
Fluorine,  atomic  refraction  of  (Traube), 
A.,  ii,  197. 
liquefaction  of,  and  properties  of  liquid 
(MoissAN  and   Dewar),  P.,  1897, 
175;  A.,  ii,  446. 
detection  of,  in  beer  (Windisch),  A., 

ii,  517. 
estimation    of,    in  wines    and  waters 
(Sestini),  a.,  ii,  281. 
Fluorite  from   Argentina  (Valentin), 

A.,  ii,  561. 
Fodder  plants.     See  Agricultural   Che- 
mistry. 
Folia  hucco  longa  and  rotunda,  the    oil 

from  (BiALOBRZESKi),  A.,  i,  433. 
Food,   cacao-butter  as   a  (Bourot  and 
Jean),  A.,  ii,  330. 
composition   of  cooked   fish  used    as 
(Williams),   T.,    649;    P.,    1897, 
88. 
influence    of   fat    as    a  (Wicke  and 

Weiske),  a.,  ii,  60. 
rhamnose  as  a  (Lindemann  and  May), 

A.,  ii,  112. 
value  of  sardines  as  (Martelli),  A., 

ii,  335. 
influence   of  division  of,  into  several 

meals  (v.  Gebhardt),  A.,  ii,  182. 
absorption  of  iron  of  the  (Hall),  A. , 

ii,  111. 
fate  of,  after  absorption  (Katjfmann), 

A.,  ii,  332. 

composition  of    faeces  with    diff"erent 

(Prausnitz,    Moeller,    Kermau- 

NER,  and  Hammerl),  A.,  ii,  574. 

proteid,minimum  amount  of,  necessary 

to  support  life  (E.  Voit),  A.,  ii,  59. 

estimation  of  copper  in  vegetable  (  Ved- 

RODi),  A.,  ii,  602. 
estimation     of    boric    acid     in     (de 
Koningh),  a.,  ii,  597. 
Food  stuflfs,   apparatus  for  extraction  in 
the  analysis  of  (Beeson),  A.,  ii,  165. 
analysis  of,  improvements  in  (Konig), 
A.,  ii,  165. 
Foods,    herbivorous.     See    Agricultural 

Chemistry. 
Formacetanilide  (Wheeler),  A.,  i,  44. 
Formaldehyde,  formation  of  (Cohen  and 
Calvert),  T.,  1051. 


786 


INDEX   OF   SUBJECTS. 


Formaldehyde     from     carbonic     oxide 
and    hydrogen     (Losanitsch     and 
Jovitschitsch),  a.,  i,  179. 
heat    of   formation    of    (Del]6pine), 

A.,  ii,  359. 
distillation  of  from  aqueous  solutions 
(Leonard,  Smith  and  Eichmond), 
A.,  ii,  526. 
condensation     of,      with     antipyrine 

(Maecourt),  a.,  i,  298. 
action    of   carbamide  on    (Tollens), 

A.,  i,  138. 
condensation  of  tannins  with  (Merck), 

A.,  i,  156. 
action    of  water    and    of   potash   on 

(Deli^pine),  a.,  i,  504,  505. 
as    a    reducing     agent    (Grutzner), 

A.,  ii,  166. 
in  plants,  role  played  by  (Del^pine), 

A.,  i,  505. 
detection  of  (Lebbin),  A.,  ii,  606. 
detection  of,  in  milk  (Denig^s),    A. , 

ii,  81. 
estimation  of  (Grutzner  ;  Romijn), 

A.,  ii,  166. 
estimation  of,  in  milk  (Leonard  and 
Smith),  A.,  ii,  288. 
Formaldehyde,  thio-,  from  carbonic  oxide 
and  hydrogen  sulphide 
(Losanitsch  and  Jovitschitsch), 
A.,  i,  179. 
from  the  action  of  hydrogen  sulphide 
on   the    hydrolytic    products    of 
cellulose     (Cross,     Bevan    and 
Smith),  T.,  1006. 
Paraformaldehyde,  heat  of  combustion 

of  (Delii;pine),  A.,  i,  505. 
Formaldehydephloroglucide 

(Councler),  A.,  i,  613. 
Formaldozime,  action  of  methylic  iodide 
and    bromide    on    (Dunstan    and 
GouLDiNG),    T.,    575  ;    P.,    1897, 
76. 
methiodide,  and  the  action  of  heat  on 
it ;    its    hydrolysis,  and    reduction 
(Dunstan  and  Goulding),  T.,  575, 
576,  577. 
Formamide,   from  carbonic    oxide    and 
ammouia  (Losanitsch  and 
Jovitschitsch),  A.,  i,  179. 
action  of  sodamide  on  (Tithebley), 
T.,  466  ;  P.,  1897   46.   ^ 
4-rormamidoantipyrine    (Knorr      and 

Stolz),  a.,  i,  112. 
Formanilide,  constitution  of,  and  action 
of  ethylic  chloroformate  on 
(Wheeler    and     Metcalf),    A., 
i,  470. 
hydriodide,  preparation  of  (Wheeler, 

Barnes  and  Pratt),  A.,  i,  559. 
fate     of,     in    the    animal    organism 
(Kleine),  a.,  ii,  152, 


ci/cZo-Formazylformic  acid,    ethylic  salt 

of  (Wedekind),  a.,  i,  443. 
Formic  acid,   from   carbonic  anhydride 
and    hydrogen    (Losanitsch    and 
Jovitschitsch),  A.,  i,  179. 
from  oxidation  of  polyhydric  alcohols 

(Perdrix),  A.,  i,  178. 
heat  of  evaporation  of  (Marshall), 

A.,  ii,  244. 
distillation  of,  from  aqueous  solutions 
(Leonard,     Smith,     Richmond), 
A.,  ii,  526. 
specific  gravities  of  aqueous  solutions 
of  (Richardson  and  Allaire),  A., 
i,  266. 
Formic  acid,  barium,  calcium,  and  stron- 
tium salts,  refractive  powers  of  solid 
and  dissolved  (Gladstone  and 
Hibbert),  T.,  825. 
ortho-,  ethylic  salt,  molecular  refraction 
of  the  (Bruhl),  a.,  ii,  198. 
Formic  chloride  from  carbonic  oxide  and 
hydrogen  chloride   (Losanitsch   and 
Jovitschitsch),  A.,  i,  179. 
Formoacetanilide       (Wheeler       and 

Walden),  a.,  i,  280. 
Formo-  and  chloroformo-dimethylamide, 
refractive  powers   and    dispersion    of 
(Bruhl),  A.,  ii,  297. 
Formohenzanilide       (Wheeler       and 

Walden),  A.,  i,  280. 
Formobenzenesulphonanilide  (Wheeler 

and  Walden),  A.,  i,  280. 
Formobenz-o-toluidide  and  Formobenzo- 
^-toluidide  (Wheeler  and  Walden), 
A.,  i,  280. 
Formo-?/i-bromanilide,  chloro-  (Folin), 

A.,  i,  471. 
Formobutyranilide  (Wheeler),  A.,  i,45. 
Formoethylthiosemicarb  azide   (  Freuni> 

and  Schwarz),  A.,  i,  124. 
Formo-o-    and     -^-nitranilide,     chloro- 

(SWARTZ),  A.,  i,  411,  412. 
Formo-w-nitranilide,    chloro-    (Folin)^ 

A.,  i,  471. 
Form-o-nitrobenzyl-o-anisidide      (Paal 

and  Poller),  A.,  i,  117. 
Form-o-nitrobenzyl-p-anisidide      (Paal 

and  Schilling),  A.,  i,  117. 
Form-o-nitrobeiwyl-^-nitranilide  ( Paal. 

and  Poller),  A.,  i,  115. 
Form-o-nitrobenzyl-o-phenylenediamine 
(Paal     and     Kromschroder),     A., 
i,  115. 
Formophenylhydrazide     (Bamberger), 
A.,  i,  468. 
condensation  of,  with  itself  (Pelliz- 
ZARi),  A.,  i,  231. 
o-Formophenylhydrazide        (Wheeler 

and  Metcalf),  A.,  i,  470. 
FormopropionaxLilide    (Wheeler),    A. ,. 
i,  44. 
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Formopyrine  and  its  salts  (Maecourt), 
A.,  i,  298, 

identity  of  with  methylenebiantipyrine 
(Pellizzari),  a.,  i,  205. 
Formostearanilide  (Wheeler),  A.,  i,  45. 
FormothioBemicarbazide   (Freund    and 

Meinecke),  a.,  i,  122. 
Fonnylplienylurethane  (Wheeler  and 

Metcalf),  a.,  i,  470. 
Formylurethane,    chloro-   (Folin),   A., 

i,  471. 
Forsterite  from  Bavaria  (Weinschenk), 

A.,  ii,  413. 
Fowl  cholera,  investigation  of  (Pasteur 

Lect.),  T.,  739. 
Freezing  point,  determination  of  (Beck- 
MANN,  A.,  ii,   88;    (Harker),  A., 
ii,  304  ;  (Loomis),  ii,  361 ;  (Ponsot), 
A.,  ii,  363,  440. 

apparatus  for  determining  (Meyer- 
hoffer),  a.,  ii,  360;  (Beckmann 
and  Pfeiffer),  A.,  ii,  363. 

determinations,  influence  of  the  tem- 
perature of  the  freezing  mixture  on 
(Raoult),  a.,  ii,  11. 

real  and  apparent  depression  of  the 
(Raoult),  A.,  ii,  89. 

depressions,  abnormal  (Gabelli),  A., 
ii,  477. 

depressions  and  solid  solutions  (Bod- 
lander),  A.,  ii,  133. 

of  mixtures,  minimum  (Paterno  and 
Ampola),  a,,  ii,  476. 

of  mixtures  of  organic  substances  of 
similar  constitution  (Garelli),  A., 
ii,  14. 

of  solutions,  influence  of  molecular 
association  on  (Cromptqn),  T.,  928  ; 
P.,  1897,  110. 

in  dilute  solutions,  molecular  depres- 
sion of  the  (Wildermann),  T.,  796  ; 
P.,  1897,  139. 

of  saturated  solutions  of  certain  salts 
(de  Coppet),  a.,  ii,  305. 

of  solutions  containing  two  substances 
(Wildermann),  T.,  745;  P.,  1897, 
119. 

of  solutions  of  volatile  substances 
(Crompton),  T.,  937  ;  P.,  1897, 110. 

•urves  of  alloys  of  silver  and  copper 
.  (Heycock  and  Neville),  A.,  ii,  245. 

of  alloys  of  zinc  with  another  metal 
(Heycock  and  Neville),  T.,  383; 
P.,  1897,  60. 

solutions  of  organic  substances  in 
aniline  and  dimethylaniline  (Ampola 
and  RiMATORi),  A.,  ii,  306. 

of  solutions  in  jp-bromotoluene   (Pa- 
terno), A.,  ii,  12, 
.  of  solutions  of  salts  in  hydrated  mag- 
nesium chloride  (van't  Hoff  and 
Dawson),  A,,  ii,  361. 


Freezing  point  of  solutions  in  nitro- 
benzene (Ampola  &  Carlinfanti), 
A.,  ii,  12. 

of  solutions  in  phenol  (Paterno),  A., 
ii,  13. 

of  solutions  in  veratrole  (Paterno), 
A.,  ii,  12, 

of  acetic  and  benzoic  acids,  and  of  o- 
benzaldoxime  and  thiophen  dissolved 
in  benzene  (Beckmanx  and  Schul- 
ten),  a,,  ii,  363. 

of  mixtures  of  acetic  acid  and  benzene, 
and  of  acetic  acid  and  water 
(Dahms),  a.,  ii,  245. 

of  aqueous  solutions  of  alcohol  and 
sodium  chloride,  influence  of  super- 
fusion  on  the  (Raoult),  A, ,  ii,  362. 

of  aqueous  solutions  of  alums  (Jones 
and  Mackay),  A.,  ii,  396. 

of  solutions  of  derivatives  of  aniline  in 
naphthalene  and  benzene  (  Auwers), 
A.,  ii,  476. 

of  solutions  of  some  cobalt  ammonia 
compounds  (Petersen),  A.,  ii,  302. 

of  solutions  of  lithium  borate  (Le. 
Chatelier),  a.,  ii,  448. 

of  dilute  aqueous  solutions  of  lithium, 
calcium,  strontium  and  stannic 
chlorides,  phosphoric  acid  and  al- 
kali phosphates,  sodium  silicate, 
acetic,  oxalic,  succinic,  tartaric, 
citric  and  nitric  acids,  and  of 
potassium  and  sodium  hydroxides 
(Loomis),  A.,  ii,  305. 

of  solutions  of  ferric  chloride  (Good- 
win), A,,  ii,  16. 

of  solutions  of  phenols  and  oxyazo- 
compounds  (Auwers  and  Orton), 
A,,  ii,  132. 

of  solutions  of  selenium  in  phosphorus 
(Beckmann  and  Pfeiffer),  A., 
ii,  363. 

of  solutions  of  sodium  borates  and 
polyvalent  alcohols  (Kahlenberg 
and  Schreiner),  A.,  ii,  31. 

of  dilute  sulphuric  acid  (Hillmaye),. 
A.,  ii,  313. 

of  solutions  of  water  in   formic  acid 
(Novak),  A.,  ii,  536. 
c^-Fructose.    See  Levulose. 
Fruit-sugar,     commercial     composition 
and  fermentability  of  (Kelhofer),. 
A.,  ii,  194. 

See  also  Levulose. 
Fruits,  cause  of  the  formation  of  ethereal 
salts  in  (Lindner),  A.,  ii,  459. 

function  of  tannin  in  (Gerber),  A.,^ 
ii,  460. 
FuciLS  vesiculosus,  condition  of  the  iodine 

in  (Eschle),  a.,  ii,  339. 
Fuggerite    from     the    Tyrol    (Wein- 
schenk), A.,  ii,  271. 
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rulminates  of  mercury  and  silver,  solu- 
bility of,  in  water  (Hollerman),  A., 
i,  3. 
Tumaric  acid,  sublimation  temperature 
of  (Dyes),  A.,  i,  237. 
physiological  behaviour  of,  in  plants 

(Ishizuka),  a.,  ii,  276. 
amylic   salt,    rotatory    power  of   the 

(Walden),  a.,  ii,  3. 
diethylic  salt,  action  of  benzylamine 

on  (Sani),  a.,  i,  601. 
ethylic    hydrogen    salt,      action     of 
methylamine  on  (PiUTTi  and  Gius- 
tiniani),  a.,  i,  24, 
Tumaric    acid,     chloro-,     amylic    salt 
rotatory  power  of  the  (Walden) 
A.,  ii,  3. 
ethylic  salt,  action  of  ethylic  sodio 
methylacetoacetate  on   (Ruhe 
MANN),  T.,  324,  325  ;  P.,  1897 
52. 
action  of  ethylic  sodio-oxalacetate 
on  (RuHEMANN  and  Hemmy), 
T.,  335  ;  P.,  1897,  64. 
Fungi,  the  chemistry  of  the  membranes 

of  (Escombe),  a.,  ii,  155. 

Turfuraldehyde  {furfurol)  fromarabinose 

(Berthelot  and  Andr£),  A.,  i,  135. 

amounts  of,  produced  by  hydrolysing 

various  celluloses    (Cross,  Bevan 

and  Smith),  T.,  1005. 

influence  of  fermentation  on  (Cross, 

Bevan  and  Smith),  T.,  1007. 
condensation   product  of,   with   benz- 
idine, dianisidine,  ^-phenetidine,  and 
tolidine  (Erhardt),  A.,  i,  622. 
compound     obtained     by    action    of 
monobromacetylphenol  on   (BrIjll 
and  Friedlander),  A.,  i,  221. 
condensation  product  of,  with  chloro- 
gallacetophenone,  and  its  diacetate 
(Friedlander and  Lowy),  A.,  i,  33, 
rurfuraldehyde-ethylenethionamic  acid 
(Michaelis  and  Graentz)  A.,  i,  395, 
rarfuraldehydesemioxamazone,  and  ap- 
plication   of,    in    estimating    carbo- 
hydrates   (Kerp   and    Unger),     A,, 
i,  271. 
rurfuraldehydetrimethylenetliionaniic 
acid  (Michaelis  and  Graentz),   A., 
i,  395. 
a-Furfuraldoxime,  behaviour  of  benzoyl 
derivative      of,      towards      hydrogen 
chloride  (Minunni  and  Vassalo),  A., 
i,  43. 
Purfuran,  preparation  of  (Freundler), 
A.,  i,  506. 
^e^rabromo-,    action   of    sunlight    on 
(ToRREY),  A,,  i,  557. 
Purfuroids,     constitution    of     (Cross, 
Bevan  and  Smith),   T.,   1001  ;   P., 
1897.  151. 


Furfuryldihydroresorcinol    and  its   di- 

oxime  (Vorlander  and  Erig),    A., 

i,  276. 
Furfuryldihydroresorcylic  acid,  ethylic 

salt  of  (Vorlander),  A.,  i,  275. 
5-Furfurylidenelevulinic  acid,  action  oi 

alcohol    and     hydrochloric     acid    on 

(Kehrer  and  Hofacker),  A.,  i,  214. 
Furfurylidenemethyltsooxazolone 

(ScHiFF  and  Betti),  A.,  i,  493. 
Furfurylidene-phenylazoxime      and 

-tolylazoxime  (Erhardt),  A.,  i,  616. 
Furfurylimidoethyl      ether,     refractive 

power  and  dispersion  of  (Bruhl),  A., 

ii,  297. 
Furnace,    electric,  for  heating  delicate 

glass  apparatus  (Shenstone),  T.,  478  ; 

P.,  1897,  3. 
Fusanus  compressus.     See  Colpoon  com- 

pressum. 
Fustin,  formula  of  (Perkin),  T.,  1197. 


G. 


Gabbro  from  the  Pennine  Alps  (Brun), 

A.,  ii,  567. 
;;ara-Galactan  (Escombe),  A.,  ii,  155, 
Galactic  acid,  calcium  salts,  racemism 

of  (Kipping  and  Pope),  T,,  999. 
Galactin,     occurrence      of,     in     wheat 

(Reinitzer),  a.,  ii,  382. 
Galactose,  fermeutability  of  (Bau),  A., 
ii,  423. 
action  of  acids  on  (Berthelot  and 

ANDRifi),  A.,  i,  134. 
action  of  hot  alcohol  on,   and  multi- 
rotation  of  (Tanret),  a..,  i,  392. 
action  of   alkalis  on    (Framm),    A., 

i,  5. 
reducing    power    of    (Tarulli     and 

Mamelli-Cubeddu),  a.,  ii,  354. 
various    hydrazones   of    (van   Eken- 

STEiN  and  DE  Bruyn),  A,,  i,  41. 
behaviour  of,  in  the  organism  (Voit), 

A.,  ii,  511. 
estimation   of,    by    means    of   iodine 

(Romijn),  a.,  ii,  466, 
separation  of,  arabinose  from  (Subas- 
CHOw),  A.,  i,  311. 
7-Galacto8e  (Tanret),  A.,  i,  392. 
Galactose  benzhydrazide  (Subaschow), 

A.,  i,  311. 
Galangal  oil,  action  of,  stannous  chloride 

on  (Hirschsohn),  A.,  ii,  236. 
Galena,  composition  of    (Hartley  and 
Ramage),  T.,  542  ;  P.,  1897,  13. 
altered,  from  British  Columbia  (Hoff- 
mann), A.,  ii,  103. 
argentiferous,    alteration    product   of, 
from  Broken   Hill,  N.S.W.  (Pitt- 
man),  A.,  ii,  103. 
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Galeaa,  estimation  of  lead  in  (Giorgis), 

A.,  ii,  346. 
Gallacetophenone,  tiiacetyl  derivative  of 

(LowY),  A.,  i,  474. 
Gallic     acid     (3:4: 5-trihydroxyhemoic 
■acid)    from   Puglia  olive  oil  (Can- 
zoNERi),  A.,  i,  624. 
action  of  lead  acetate  on  (Harnack), 

A.,  i,  60. 
action  of,  on  alkaloids  (de  Coninck), 

A.,  i,  447. 
phenylhydiazide      and      tetraphenyl- 
hydrazide(BiETRix),  A.,  i,  420. 
Gallic  acid,  dihromo-,  colouring  matter 
obtained  from  (Bi6TRix),A.,i,221. 
phenylhydrazide    and    tetraphenyl- 
hydrazide  (Bietrix),  A.,  i,  420. 
Gallium,    occurrence     of,     in    common 
minerals    (Hartley    &    Eamage), 
T.,  533  ;  P.,  1897,  U  ;  A.,  ii,  318. 
silicotungstate    (Wyruboff),    A., 
ii,  178. 
Gallnuts,  composition  and  dyeing  pro- 
perties of  (Perkin),   T.,   1137  ;   P., 
1897,  170. 
Gallocyanin,  c^ibromo-  and  its  methylic 
salt  and  anilide  (Bietrix),  A.,  i,  289. 
Gallodiacetophenone,    synthesis    of 

(Nencki),  a.,  i,  521. 
Gallotannic  acid,  occurrence  of,  in 

Bhus  rhoda7ithema  {Ferkin),  T.,  1197. 
Garnet  from  the  Austrian  Alps  (Wein- 
schenk),  a.,  ii,  106. 
from  Sardinia  (Lovisato),  A.,  ii,  566. 
from  the  Urals  (Fedorow),  A.,  ii,  458. 
from  Zillerthal,  Tyrol  (Schnebr),  A., 

ii,  147. 
constitution  of  (Clarke),  A.,  ii,  51. 
colour  and  chemical  composition  of 

(Schnerr),  a.,  ii,  147. 
artificial  (Doelter),  A.,  ii,  329. 
See  also  Almandine,  Melanite,  Spessar- 
tite,  &c. 
Gas  from    the    mineral  water   of  Enk- 
huisen(BREUKELEVEEN),  A.,  ii,  272. 
Gas  analysis,  apparatus   for  (Bleier), 
A.,  ii,  280,  384  ;  (Vignon),  A.,  ii,  463. 
Gas  supply,  apparatus  for  automatically 

cutting  off  (MiCHAELis),  A.,  ii,  169. 
Gases,  spent,  from  gas  engines,  composi- 
tion of  (Haber  and  Weber),   A., 
ii,  170. 
dew  line  for  a  mixture  of  two  (Duhem), 
A.,  ii,  364. 
Gasparrinia    medians,   constituents    of, 

(Hesse),  A.,  i,  630. 
Gasparrisnia  elegans  and  G.   mitrorum, 

physcion  from  (Hesse),  A.,  i,  257. 
Gastric  juice,    lactic    acid    in   the,    in 
disease  (de  Jong),  A.,  ii,  607. 
estimation  of  the  hydrochloric  acid  in 
(Strauss),  A.,  ii,  516. 
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Gaylussite  from  California  (Pratt),  A., 
ii,  49. 
artificial  (Schulten),  A.,  ii,  146. 
Gedrite  from  Massachusetts  (Emerson), 

A.,  ii,  566. 
Gelatin,    precipitation    of    dextrin    by 
(Lachaud),  a.,  ii,  445. 
colour      given    by    guaiacum     with 
(Pawlewski),  a.,  ii,  468. 
Genista,  occurrence  of  cytisine  in  various 
species  of  (Plugge  and  Rauwerda), 
A.,  ii,  186. 
Geranaldehyde  (?),  production  of,  from 
gutta  percha  resin  (Tassinari),  A., 
i,  93,  94. 
wo-Geranic    acid,    isomeric    amides  of, 
(Barbier and  Bouveault),  A.,  i,  538. 
Geraniol,    from     French    oil    of    roses 
(DupoNTand  Guerlain),  A.,  i,  161. 
from    Palmarosa  oil    (Gildemeister 

and  Stephan),  A.,  i,  81. 
behaviour  of,  towards  hydrogen  chlor- 
ide (Reychler),  a.,  i,  248. 
wo-Geranionitrile,  hydrate,  constitution 
of   (Barrier  and  Bou\t:ault),  A., 
i,  537. 
Geranium  oil,Turkish.  See  Palmarosa  oil. 
Reunion,  oxidation  of  (Tiemann  and 

Schmidt),  A.,  i,  199. 
detection  of,  in  rose  oil  (Jedermann), 
A.,ii,  291. 
Geranyl  chloride  (Reychler),  A.,  i,  248. 
Germination,  action  of  guaiacol  on  (Bou- 

langer  Dausse),  a.,  ii,  514. 
Gersbyite   from    Sweden    (Igelstrom), 

A.,  ii,  458. 
Glass  containing  boric  acid,  properties  of 
(Grenet),  a.,  ii,  141. 
influence   of,  on   the   combination  of 
hydrogen  and  oxygen  (Berthe lot), 
A.,  ii,  548. 
Glauconite   from  the  Tyrol  (Gumbel), 
A.,  ii,  568. 
alteration  of  (Glinka),  A,,  ii,  54. 
?,  artificial  (Chaves),  A.,  ii,  415. 
Glaucophanic  acid (Claisen),  A.,  i,  594. 
Gliadin  (Teller),  A.,  i,  304. 
Glucase,    the    distribution   of    (Beyer- 
inck),  a.,  ii,  183. 
detection  of  (Beyerinck),  A.,  ii,  183. 
a-Glucoheptonic  acid,  rotatory  power  of 
(van      Ekenstein,     Jorissen      and 
Reicher),  a.,  ii,  130. 
d-  and  ^-Gluconic  acids,  rotatory  powers 
of  (van   Ekenstein,  Jorissen   and 
Reicher),  A.,  ii,  130. 
(^-Glucose.     See  Dextrose. 
Glucoside,  C25H40O10,  from  Adonis  cesti- 
valis  (Kromer),  A.,  i,  94. 
CggHgoOje   occurring   in  Rhus  rodan- 
thema    (Perkin),    T.,    1196;    P., 
1897,  198. 
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Glucoside,  occurring  in  seeds  of  Phar- 
hitis  nil  L.  (Kkomee),  A.,  ii,  68. 

tannin-,  from  South  African  sumach 
(Perkin),  T.,  1135. 
Glucosides.     See  also  : — 

Antiarin. 

Apiin. 

Baptin. 

Baptisin. 

Convolvulin. 

Coronillin. 

Cotoin. 

Digitoxin. 

Diosmin. 

Fustin. 

Leucoglycodrin. 

Ononin. 

Osyritrin. 

Periplocin. 

Potassium  myronate. 

Saporin. 

Sinalbin. 

Sinapin. 

Sinigrin. 

Vicin. 
Glucosidic  acid,   formation   of  a,    from 

glucoside    of  the   seeds   of    Pharhitis 

nil.  L.  (Kromer),  A.,  ii,  68. 
Glucosylcaffeic    acid.     See    Caffetannic 

acid. 
Glutaconic    acid    {propylenedicarboxylic 

acid),    preparation    of   (Bolam),    P., 

1896,  184. 

Gluten,  amount  of,  in  wheat  (Teller), 
A.,  i,  304. 
wheat,  action  of  Proteus  vulgaris  on 

(Emmerling),  a.,  ii,  113. 

estimation  of,  in  flour  (Balland),  A., 

ii,  296. 

d-  and  i-Glyceric  acids,  I-  and  z-amylic 

salts,   rotatory  power  of  (Frank land 

and  Price),  T.,  256,  261,  264;   P., 

1897,  9. 

Glycerol  produced  in  alcoholic  fermenta- 
tion (Pastetjr  Lect.),  T.,  713. 

influence  of  electrical  oscillations  on 
the  vapour  pressure  of  (de  Hemp- 
tinne),  a.,  ii,  304. 

electrolytic  conductivity  of  solutions 
of  salts  in  (Cattaneo),  A.,  ii,  537. 

freezing  points  of  solutions  of,  in 
hydrated  magnesium  chloride 
(van't  Hoff  and  Dawson),  A., 
ii,  361. 

action  of  acetic  acid  on  (Geitel),  A., 
i,  546. 

action  of  acidified  potassium  per- 
manganate on (Perdrix),  a.,  i,  178. 

action  of  ammonium  phosphate  or 
phosphoric  acid,  of  ammonium  phos- 
phate and  chloride,  and  of  hydrogen 
chloride  on  (Stoehr),  A.,  i,  262. 


Glycerol,  action  oi  Bacillus  boocopricv^  on 

(EilMERLING),  A.,  ii,  113. 

influence  of,  on  the  rate  of  formation 

of  carbamide  (Walker  and  Kay), 

T.,  506;  P.,  1897,  76. 

action  of,  on  the  formation  of  diastase 

(Pfeffer),  a.,  ii,  513. 
diethylic  ether  of,  action  of  tetrachlor- 
ethyl  ethylic  ether  on  (Pergami), 
A.,  i,  177. 
estimation  of  (Bordas  and  de  Racz- 

kowski),  a.,  ii,  193. 
estimation   of,    in    wine     (Manctjso- 

LiMA  and  Soarlata),  A.,  ii,  852. 
separation   of,    from    wines    (Bordas 
and  DE  Raczkowski),  A.,  ii,  286. 
Glycerol,     amino-     (2-aminopropandiol- 
1  : 3),     hydrochloride,     sulphate,    and 
oxalate   of   (Piloty  and  Ruff),  A., 
i,  587. 
Glycocine     (aminoacetic    acid),     action 
of  ethylic  oxalate,  of  oxaraethane,  of 
ethylic    oxamethaneacetate   and   of 
monethylic  oxalate  on  (Herp  and 
Unger),  a,,  i,  269. 
nutritive  value  of,  for  fungi  (Naka- 
mura),  a,  ii,  276. 
Glycogen  of   fungi  and   yeasts  (Clau- 
triatt),  a.,  i,  548. 
precipitation     of,     by    certain    salts 

(Young),  A.,  i,  235. 
cause    of    conversion   of,    into    sugar 

(Paton),  a.,  ii,  571. 
in      relation      to      muscular      work 
(Schenck),  a.,  ii,  152. 
Glycol.     See  Ethylenic  glycol. 
GlycoUic  acid,  thio-  (Dixon),  T.  ,  630  ; 

P.,  1897,  8. 
GlycoUic  aldehyde  from  dehydroxy- 
maleic  acid,  its  oxidation,  the  action 
of  heat  and  the  action  of  phenylhydr- 
azine  on  it  (Fenton),  T.,  375 ;  P.,  1897, 
63. 
GlycoUic  nitrile,    action    of    water  on 

(Eschweiler),  a.,  i,  399. 
Glycosuria,    phloridzin-,    percentage    of 
sugar  in  the  blood  during  (Pavy),  A., 
ii,  64. 
Glyoxal,  condensation  of,  with  4-nitro- 
o-phenylenediamine       (Hinsberg), 
A.,  i,  121. 
osazone  of  (Fenton),  T.,  375. 
Glyoximeperoxidedicarboxylic  acid 

ethylic  salt  (Beckh),  A.,  i,  214. 
Glyoxylic  acid  {gly oxalic  acid),  chloro-, 
ethylic  salt,  action  of  heat  on 
(Grassi-Cristaldi),  A.,  i,  320. 
thio-,  its  behaviour  with  mercuric 
oxide  and  its  ethylic  salt  (Brunel), 
A.,  i,  14.  5 

Gold,   native,   in  granite   from  Mexico 
(Merrill),  A.,  ii,  46. 
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Gold,  native  argentiferous,  from  Mexico 
(Landeeo),  a.,  ii,  559. 
in  natural  saline  deposits  and  marine 
plants  (Liveksidge),  T.,  298;  P., 
1897,  22. 
presence     of,    in    sea- water,     and     a 
method  for  its  detection  (Sonstadt), 
P.,  1896,  238. 
nuggets  and  ingots,  crystalline  struc- 
ture of  (Liversidge),  T.,  1125 ; 
P.,  1897,  22. 
origin  of  (Liversidge),  T,,  1125, 
P.,  1897,  22. 
and    gold    chloride,    spectra    of    (de 

Boisbaijdran),  a.  ,  ii,  469. 
melting  point  of  (Holman,  Lawrence 

and  Barr),  A. ,  ii,  6. 
action  of  ferric  chloride   and  air  on 

(McIlhiney),  a.,  ii,  408. 
action  of  phosphorus  on  (Granger), 

A.,  ii,  323. 
colorations  due  to  finely  divided  (Lea), 
A.,  ii,  215. 
Gold    alloys  with    copper    and    silver, 
freezing   points    of  (Heycock   and 
Neville),  A.,  ii,  245. 
with  lead,    zinc,    copper,   and   silver, 
liquation  of  (Matthey),  A.,  ii,  323. 
with  sodium,  structure  of  (Heycock 

and  Neville),  P.,  1897,  105. 
with  zinc,  freezing  points  of  (Heycock 
and  Neville),  T.,  419;  P.,  1897, 
61. 
Gold:   purple  of  Cassius  (Antony  and 
Lijcchesi),  a.,  ii,  43. 
sulphate,  action  of  alkali  sulphides  on 
(Antony     and      Lucchesi),      A., 
ii,  43. 
tellurides     from     "Western    Australia 
(Frenzel),    a.,    ii,    503;     British 
Columbia         (Hoffmann),        A. , 
ii,  504. 
Gold,  estimation  and  separation  of — 
estimation  of,  in  minerals  (Truchot), 

A.,  ii,  522. 
separation  of  mercury  and  platinum 
from  (Tarugi),  A,,  ii,  79. 
Gonnardite    from     Puy-de-D6rae     (La- 

CROix),  A.,  ii,  412. 
Gooseberries,   analysis  of    the  juice   of 

(Einecke),  a.,  ii,  156. 
Gout,  relation  of,  to  urinary  sediments 

(Ritler),  a.,  ii,  575. 
Graminese.     See  Agricultural  Chemistry. 
Granatanine,  the  constitution   of  (Ga- 

relli),  a.,  i,  173. 
Granite    containing    native    gold    from 

Mexico  (Merrill),  A.,  ii,  46. 
Granitic  magma,  modified  by  absorption 

of  limestone  (Lacroix),  A.,  ii,  148. 
Granulase,  the  detection  of  (Beyerinck), 
A.,  ii,  183. 


Granulohacter  butylicum,  butylic  alcohol, 
fermentation  with  (Emmerling),  A., 
ii,  223. 

Grape  sugar.     See  Dextrose. 

Grapes,  the  red  colouring  matter  of 
(Rosenstiehl),  a.,  ii,  339. 

Graphite    deposits  of    Bavaiia   (Wein- 
schenk),  a.,  ii,  413. 
from  Ontario  (Hoffmann),  A.,  ii,  104. 
graphitite  and  graphitoid,  identity  of 
(Weinschenk),  a  ,  ii,  447. 

Graphitic  slate  from  N.S.  Wales 
(Curran),  a.,  ii,  102. 

Grass.     See  Agricultural  Chemistry. 

Green  earth.     See  Celadonite. 

Greenockite  from  Laurion,  Greece 
(Christomanos),  a.,  ii,  104. 

Gnaiacic  acid,  percentage  of,  in  guaiacum 
resin ;  and  its  benzoyl  derivative 
(DoEBNER  and  Lucker),  A.,  i,  165. 

Guaiacol,    action   of  ferment  of  mush- 
rooms on  (Bourquelot),  A.,  ii,  66. 
action  of,  on  germination  (Boulanger- 

Dausse),  a.,  ii,  514. 
benzoyl  derivative  of  (Bartolotti), 
A.,  i,  193. 

Guaiacoldis-azobenzene  (Jacobsen, 
Jaenicke,  and  F.  Meyer),  A.,  i,  143. 

Gnaiaconic  acid,  percentage  of,  in 
guaiacum  resin,  products  of  dry  dis- 
tillation, acetyl  and  benzoyl  deriva- 
tives of  (Doebner  aud  Lucker),  A., 
i,  165. 

Guaiacnm-blue,   production  of 
(Doebner),  A.,  i,  166. 

Guaiacum  oil  (Doebner  aud  Lucker), 
A.,  i,  165. 

Guaiacum  resin,  composition  of 

(Doebner  and  Lucker),  A.,  i,  165. 
synthesis  of  the  acids  of  (Doebner), 

A.,  i,  166. 
the  acid  of,  and  its  acetate  and  benz- 
oate    (Herzig    and    Schiff),    A., 
i,  254. 

Guaiacum-yellow  (Doebner  and 
Lucker),  A.,  i,  166. 

Guaiaretic  acid,  amount  of,  in  guaiacum 
resin  ;  the  products  of  its  dry  distilla- 
tion (Doebner  and  Lucker),  A., 
i,  165. 

Mo-Guaiaretic  acid,    synthesis  of 
(Doebner),  A.,  i,  166. 

Guajakol.     See  Guaiacum  oil. 

Guanazylbenzene  and  its  m-II-amino-, 
m-ll-nitro-,  and  ^??-I-nitro-derivatives 
(Wedekind),  a.,  i,  241. 

Gnanidine,   occurrence  of,  in  beet-juice 
(von  Lippmann),  a.,  ii,  118. 
action  of  ethylic  oxalate  on  (MtJLLER), 

A.,  i,  549. 
hydrochloride  from  aminodio^s ypurine 
(Fischer),  A.,  i,  269. 

54—2 
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Guanidine,  amino-,  behaviour  of,  towards 
aldehydes  and  ketones  (Wedekind), 
A.,  i,  241. 
Guanine  (Fischer),  A.,  i,  268. 

occurrence     of,     in     beet-juice    (vON 
Lippmann),  a.,  ii,  118. 
Guanine,  bromo-,  action  of  hydrochloric 

acid  on  (Fischer),  A.,  i,  269. 
Guano,      estimation     of     nitrogen     in 
(Franke),  a.,  ii,  229. 
estimation  of  uric  acid  in  (Stutzer 

and  Karlowa),  A.,  ii,  608. 
See  Agricultural  Chemistry. 
Gulonic    lactones,   melting  points  and 
racemism    of    (Kipping   and    Pope), 
T.,  997. 
Gum,  cherry,  action  of  dilute  sulphuric 
acid,       and       benzhydrazide       on 
(Subaschow),  a.,  i,  311. 
wood-.     See  Xylan. 
Gum-arabic,  action  of  hydrochloric  acid 
on    (Berthelot    and    Andr^),    A,, 
i,  135. 
Gurjun  balsam  oil,  action  of  stannous 
chloride      on      (Hirschsohn),      A., 
ii,  236. 
Gutta  percha,  the  resin  of  (Tassinari), 

A.,  i,  93. 
Gypsum    from    Yucatan    (Howe    and 
Campbell),  A.,  ii,  218. 
artificial  crystals  (Jowa),  A.,  ii.  268. 
gj'psum-rocks  from   Knnsas    (Bailey 
and  Whitten),  A.,  ii,  415. 


Haematin,  preparation  of,  from  hsemin 

(Bialobrzeski),  a.,  i,  208. 

action     of     hydrogen     bromide     on 

(KtJSTER),  A.,i,  232. 

Haematites,   composition  of  (Hartley 

and  Ramage),  T.,  536  ;  P.,  1897,  12. 

Hcematomma  vcntosum,  constituents   of 

(Zopf),  a.,  i,  364. 
Hsematommic  acid,   occurrence    of,   on 
various  lichens  (Zopf),  A.,  i,  364, 
436. 
alkylic  salts  of  (Hesse),  A.,  i,  256. 
Haematomminic  acid,  the  constitution  of 

(Hesse),  A.,  i,  256. 
Haematoporphyrin,   from  the  action  of 
hydrogen  bromide  on  hsemin  (Bialo- 
brzeski), A.,  i,  208. 
the  oxidation  of  (KtisTER),  A,,  i,  232. 
Haemin,  the    composition  of  (Kuster), 
A.,  i,  232. 
the    composition    and    properties    of 
(Bialobrzeski),  A.,  i,  207. 
Haemochromogen,  preparation   of,   from 
blood  (DonogAny),  A.,  ii,  468. 


Haemoglobin,  influence  of  diminished 
atmospheric  pressure  on  the  forma- 
tion of  (Weiss),  A.,  ii,  219. 
influence  of  high  altitudes  on  the  pro- 
portion of,  in  blood  (Giacosa),  A., 
ii,  569. 
j)ercentage  of,   in  blood,  at  different 

ages  (WiNTERNiTz),  A.,  ii,  149. 
relation  of  absorption  of  iron  salts  to 

formation  of  (Gaule),  A.,  ii,  570. 
synthesis  of  crystalline  (Preyer),  A., 

i,  304. 
electrical  convection  of,  in   solutions 

(PiCTONand  Linder),  T.,  671. 
comparison  of  the  spectrum  of,  and 
chlorophyll        (Tschirch),         A. , 
ii,  225. 
relation  of,   to  chlorophyll  (Nencki), 

A.,  ii,  335. 
non-occurrence  of  argon  in  (Zaleski), 

A.,  ii,  334. 
action     of      carbon     bisulphide     on 

(Kromer),  a.,  ii,  64. 
action  of  nitrites  on  (Haldane,  Mak- 
gill,  and  Mavrogordato),  A.,  ii, 
63,  221. 
decomposition    products    of,    in    the 

urine  (Garrod),  A. ,  ii,  220. 
Carboxyhaemoglobin,  absorption  spec- 
trum of  (Lewin),  a.,  ii,  534. 
Nitric  oxide  haemoglobin,  presence  of, 
in    the    blood   in  nitrite  poisoning 
(Haldane,  Makgill,  and  Mavro- 
gordato), A.,  ii,  221. 
Oxyhaemoglobin,  absorption  spectrum 

of  (Lewin),  a.,  ii,  534. 
Thiohaemoglobin,  absorption  spectrum 
of  (Lewin),  A.,  ii,  534. 
Haemosterol  (HCrthle),  A.,  i,  183. 
Hair,  presence  of  iodine  in  the  (Howald), 
A.,ii,  572.  . 
proportion  of  sulphur  in   (Dijring), 
A.,  ii,  63. 
Halotrichite    from   Argentina   (Boden- 

bender),  a.,  ii,  269. 
Hanksite  from  California  (Pratt),  A., 
ii,  49. 
artificial  (Schulten),  A.,  ii,  505. 
Haricots.     See  Agricultural  Chemistry. 
Haiijmite,     artificial     (Doelter),     A., 

ii,  55. 
Hay.     See  Agricultural  Chemistry. 
Hazel-nut    oil,  physical  and    chemical 
constants,       and       composition       of 
(Schottler),  a.,  i,  397. 
Heat,    mechanical    equivalent    of,    dif- 
ferences   of   determinations    of  the 
(Waidner    and    Mallory),     A., 
ii,  538  ;  (Day),  A.,  ii,  539. 
See  also  Thermochemistry. 
Heating  and  shaking  sealed  tubes,  ap- 
paratus for  (Fischer),  A.,  ii,  401. 
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Hedenbergite  from  Sardinia  (Lovisato), 

A.,  ii,  414. 
Helianthin,  significance   of  the  change 

of  colour  of  ( Lescceur),  A.,  ii,  136. 
Helium,  quantity   of,  in  the  gas  from 
the  Bath  springs  (Rayleigh),  A., 
ii,  316. 
in    mineral    waters    of  Bagnoles    de 
rOrne  (Bouchard  and  Desgrez), 
A.,  ii,  148. 
an      allotropic     form     of     hydrogen 

(Bratjner),  a.,  ii,  259. 
separation  of,  into  its  constituents  by 
diffusion         (Hagenbach),         A., 
ii,  258. 
spectrum      of      (Trowbridge     and 

Richards),  A.,  ii,  200. 
behaviour  of,  at  very  low  temperatures 

(Olszewski),  A.,  ii,  31. 
action  of   the  silent   discharge   on   a 
mixture  of    benzene  or  carbon  bi- 
sulphide   and    (Berthelot),    A., 
ii,  209. 
attempts  to   produce    compounds    of 
(Ramsay and  Collie),  A.,  ii,  316. 
Helvite,  constitution  of  (Retgers),  A. , 

ii,  17. 
Hemicelluloses,  action  of   diastase    on 

(Reinitzer),  a.  ,  ii,  382. 
Hemimellitlienecarboxylic  acid,  prepar- 
ation of,  from  mesitylene  (Meyer  and 
Sohn),  a.,  i,  142. 
jS-Hemipinamic     acid,     methylic      and 
ethylic  salts  of  (van  der  Muelen), 
A.,  i,  145. 
iso-o-Hemipinamic  acid,  hydrochloride, 
methylic  salt  of,  and  its  aurochloride 
(van  der  Muelen),  A.,  i,  415. 
1:2:3:  4-Heinipinic  acid  from  oxidation 
of  corydic  acid  (Dobbie  and  Mars- 
den),  T.,  664  ;  P.,  1897,  102. 
a-methylic  salt  (van  der  Meulen), 
A.,  i,  415. 
Hemipinic    acid,    o-amino-,    anhydride 

(Glaus  and  Predari),  A.,  i,  349. 
1:2:4:  5-Hemipinic  Sicii  {7netahe7nipinic 
acid)  from  oxidation  of  corydic    acid 
(Dobbie  and  Marsden),  T.,  664. 
o-  and  )8-Hemipinobenzylamic  acids  and 
their  methylic  salts  (van  der  Meu- 
len, A.,  281,  415. 
Hemipinobenzylimide   (van  der  Meu- 
len), A.,  i,  281. 
a-  and  /3-HeniipinobenzylMoiinides,  and 
their  hydrochlorides  (van  der  Meu- 
len), A.,  i,  281. 
Hendecane.     See  Undecane. 
ci/cZo-Heptanone       {1cetohe2)tamethylene ; 
siibcrone)  semicarbazone  of  (Zelinsky), 
A.,  i,  462. 
Heptanedicarboxylic    acid        See    Di- 
methylpimelic  acid. 


Se-Heptenoic  acid,  and  its  dibromide  and 

hydrobromide  (Fighter  and  Gully), 

A.,  i,  590. 
Heptenoic     acid    {dimethylhutyle^iccarh- 

oxylic   acid)   and   its  silver   salt   and 

lactone  (Zincke  and  Francke),  A., 

i,  512. 
Heptenylamine  from  Caucasian  naphtha 

(Markownikoff),  a,,  i,  329. 
<eW-Heptenylic  alcohol  from  Caucasian 

naphtha  (Markownikoff),  A.,  i,  329. 
Heptinene   {flmylacetylene)  (Welt),  A., 

i,  452. 
Heptinoic  acid  {fih-dimethylhutinenecarh- 

oxylic   acid)   ^richloro-    (Zincke   and 

Francke),  A.,  i,  512. 
Heptoaldoxime      (osnanthaldoxime)    cu- 
prous bromide  compound  (Comstock), 

A.,  i,  469. 
Heptoic  acid  {oenarithoic  acid),   calcium 

and  silver   salt,   solubility  of  (Alts- 

chul),  a.,  i,  11. 
Heptylene,     from     heptylic     palmitate 
(Welt),  A.,  i,  452. 

fZibromide,  and  the  action  of  alcoholic 
potash  on  it  (Welt),  A.,  i,  452. 
Heptylene,  chloro-  (Welt),  A.,  i,  452, 
Heptylenedicarboxylic  acid.     See  Tan- 

acetogendicarboxylic  acid. 
Heptylenic  bromide,  action  of  alcoholic 

potash  on  (Welt),  A.,  i,  462. 
Heptylidenic  chloride,  action  of  alcoholic 

potash  on  (Welt),  A,,  i,  452. 
Herapathite,  action  of  barium  carbonate 

on  (Christensen),  A.,  i,  383. 
Hesperetol.     See  3-Hydroxy.4-methoxy- 

styrene. 
Hessite  from  British  Columbia  (Hoff- 
mann), A.,  ii,  504. 

from  Colorado  (Pearce),  A.,  ii,  265. 
Hexadecylene    {tetrahutylene)    (Konda- 

koff),  a.,  i,  210. 
1 :  3-Hexadiene,  and  action  of  bromine  on 

(Fournier),  a.,  i,  233. 
1 : 4-Hexadiene,  tetrahxomo-  (Fournier), 

A.,  i,  233. 
2 : 4-Hexadiene  ("  A2,4-hexin")  and  the 

action  of  bromine  on  it  (Schramm), 

A.,  i,  262. 
c2/cZo-Hexadiene.-l :  2-dicarboxylic   acids 

{dihydroxhthalic  acids)  (Graebe),  A., 

i,  61. 
Hexahydroanthranilic  acid.     See  cyclo- 

Hexaiiecarboxylic  acid,  o-amino-. 
Hexahydrobenzene,    identity    of,    with 

methyk'2/c/o})entane       (Markowni- 
koff), A.,  i,  401. 
Hexahydrobenzophenone.     See  Phenyl- 

c?/cZohexanyl  ketone. 
Hexahydrocinchomeronic     acids,     pro- 
perties and  salts  of,  and  cis-  and  trans- 
forms of  {Kq-e^igs),  A.,  i,  497. 
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Hexahydro-^n-cresol.       See    1-Methyl- 

ci/cZohexanol-5. 
Hexahydrowophenylacetic  acid  and  its 

amide  (Buchner),  A.,  i,  283. 
Hexahydro-o-phenylenecarbamide.     See 

c^/cZo-Hexylenecarbamide. 
Hexahydro-o-phenylenediamine.        See 

cyclo-H.exa,ne,  o-disLmmo-. 
Hexahydroquinolinic    acids,    cis-    and 
trans-,  and  their  salts  (Besthorx),  A., 
i,  105. 
Hexahydrotoluene.       See    Methylcydo- 

hexane. 
Hexahydro-m-xylene.       See      1  : 3-Di- 

methyleyclohexane. 
Hexahydro-1 :  3 :  5-xyleiiol.  See  1  :  3-Di- 

metliykycZohexanol-  5, 
Hexahydro-xylic  acids.     See  Dimethyl- 

cycZohexanecarboxylic  acids. 
Hexahydroxy-o-methylnaplithaleiie 
(MiLLEB  and  Rohde),  A.,  i,  540. 
Hexamethyldiphenylene  feisulphide  and 

rfisulphone  (Genvresse),  A.,  i,  514. 
Hexamethylenetetramine  and  itsnitroso- 
derivatives  (Del^pine),  A.,  ii,  87._ 
action  of  ally  lie  iodide  and  of  benzylic 
chloride  on         (Del^pine),        A., 
i,  S94. 
salts,  therraochemical  data  of  (Del^- 
pine),  a.,  ii,  131. 
Hexamethylhydroxypropylenedi- 

ammonium  chloride,  aurochloride  and 
platinochlorides     (Hartmann),     A., 
i,  316. 
Hexanaphthene,  from  American  petro- 
leum, identity  of  with  c^cZo-hexane 
(Fortey),  p.,  1897,  161. 
Hexane  {normal),  heat  of  evaporation  of 
(Marshall),  A.,  ii,  244. 
action  of  heat  on  (Haber),  A.,  i,  306  j 
(Haber   and    Samoylowicz),    A., 
i,  307. 
Hexane,  2  : 5-^ibromo-,   and   the  action 
of  alcoholic  potash  on  it  (Schramm), 
A.,  i,  262. 
2:3:4:  5-<e^mbromo- (Schramm),  A., 
i,  262. 
eycIo-'Kex&ne  {hexamethylene,  hexanaph- 
thene), conversion  of,  into  methyl- 
c2/cZopentane  (Markowkikoff),  A., 
i,  401. 
o-dia,mino-  {hexahydro-o-pJienylencdia- 
mine)  and  its  salts,  acetyl,  benzoyl 
and     benzenesulphonic    derivatives 
(Einhorn  and  Bull),  A.,  i,  346. 
and   its   di-,    tri-,    and    tetr a- c\\\oio- 
derivatives  (Fortey),  P.,  1897,  161. 
iodo-,   reduction  of  (Zelinsky),    A., 
i,  237. 
cycZo-Hexanecarboxylic  {hexahydro- 

benzoic)       chloride       (Meyer       and 
Scharvin),  a.,  i,  612. 


ci/cZo-Hexanecarboxylic  acid,  o-amino- 
(Jiexahydro-anthranilic  acid),  ethylic 
salt  and  its  amide  and  thio- carb- 
amide derivatives  (Einhorn,  Bull, 
and  Gernsheim),  A.,  i,  346. 
Hexanedicarboxylic  acids.  See  Ethyl- 
adipic,  Methylethylglutaric,  Methyl- 
pimelic,  Propylglutaric,   Tetramethyl- 

succinic,  and  Trimethylglutaric  acids. 
Hexanesulphonic  acid,  amino-  (Kahan), 

A.,  i,  495. 
Hexanetricarboxylic  acids.     See  Ethyl- 

butanetricarboxylic     acid      and     Tri- 

methyltricarballylic  acid. 
5-Hexanoloic-4-niethyloic   acid 

(Fighter),  A.,  i,  14. 
ci/cZo-Hexanols,  cis-  and  trans-  modifica- 
tions of  (Knoevenagel  and  Wede- 

MEfER),  A.,  i,  611. 
ci/cZo-Hexanone    {ketohexamethylene), 

semicarbazone    of    (Zelinsky),     A., 

i,  462. 
cycZo-Hexantrione-l :  3-dicarboxylic 

acid  [trikeiohexamethylene  1  :  S-dicarb- 

oxylic  acid),  diethylic  salt  of  (Rimini), 

A.,  i,  25. 
c2/cZoHexenec2/t'Zohexanone  and  its  oxime 

(Wallach),  A.,  i,  160. 
75-Hexeiioic  acid  (Fighter),  A.,  i,  14. 
Se-Hexenoic  acid,  action  of  hydrobromic 

acid  on,  and  separation  from  75-hexenoic 

acid  (Fighter  and  Langguth),   A., 

i,  591. 
Hexenoic      acid     {a-methylbutylenecarh- 

oxylic  acid),  and  its  dibromide  (Zincke, 

Bergmann  and  Frangke),  A.,  i,  509. 
Hexenoic     acid     {^-methylhutylenccarh- 

oxylic  acid),  and  its  salts  (Zincke  and 

Prenntzell),  A.,  i,  511. 
Hexenylic   alcohol     {ethylallylcarhinol), 

action  of  propionic  chloride  on 

(Fournier),  a.,  i,  453. 
Hexenylic   alcohol    {nuthylbutallylcarh- 

inol),  action  of  hydrogen  bromide  on 

(Schramm),  A.,  i,  261,  262. 
Hexenylic  {ethylallylcarhinylic)  chloride 

(Fournier),  A.,  i,  453, 
*<  A2.4-Hexin."     See  Hexadiene. 
Hexinene  {diallyl),  heat  evolved  by  the 

action  of  bromine   on  (Luginin   and 

Klabukoff),  a.,  ii,  475. 
Hexinene  (butylacetylc-ne)  ("Welt),    A., 

i,  452. 
Hexinene  (methylprojn/lacetylejie) 

(Welt),  A.,  i,  452. 
Hexinoic  acid  {a-mcthylhuti'ncnecarb- 

oxylic    acid),     tetrachloxo- ,     and    its 

methylic    salt    (Zincke,    Bergmann 

and  Frangke),  A.,  i,  509. 
Hexinoic     acid     {fi-methylbutijienecarb- 

oxylic  acid),  tetrachloro-,  and  its  salts 

(Zincke  and  Prenntzell),  A.,.i,  510. 
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Hexoic  acid  {caproic  acid),  salts  of,  from 
Palmarosca  oil  (Gildemeister  and 
Stephan),  a.,  i,  81. 
calcium  and  silver  salts,  solubility  of 

(Altschul),  a.,  i,  11. 
propylic,    wo-propylic,    butylic,     iso- 
butylic,  and  sec-butylic  salts,  mole- 
cular refractions  and  rotatory  powers 
of  (GuYE  and  Guerchgorine),  A., 
ii,  238. 
Hexoic    acid   {caproic    acid),    a-bromo-, 
ethylic  salt,  action  of  ammonium  sul- 
phate on  (vox  BiTTo),  A.,  i,  461. 
Hexoic  acid  {a^fi-trimethylpropioiiic  acid, 
a-methylisoprojjylacetic  acid,  a-methyl- 
isovaleric  acid), d-cy3ino-,2J-hrom3imlide, 
from  oxidation  product  of  camphoric 
acid  (Balbiano),  A.,  i,  2.53. 
*50-Hexoiniidoethyl     ether,     refractive 
power  and  dispersion  of  (BRiJHL),  A., 
li,  297. 
eso-Hexolactone  (iso-caprolactone),  action 
of  potassium  cyanide  on  (Blaise),  A. 
i,  323. 
Hexo-5-lactone    {capro-l-lactone)   (FiCH 

ter  and  Langguth),  A.,  i,  591. 
Hexo-5-lactone-7-carboxylic     acid,    ac 
tion  of  water  on,   and   behaviour  on 
distillation     (Fichtbr),    A.,     i,     13 
14. 
Hexo-S-lactone-5-carboxylic  acid  (Fich 

TER  and  Langguth),  A.,  i,  591, 
Hexylamine,    7-bromo-,    and    7-chloro 
hydrobromides      of     (Kahan),      A. 
i,  494. 
Hexylcarbamic  acid,  ethylic  salt,  refrac 
tive  power  and  dispersion  of  (Brijhl) 
A.,  ii,  297. 
Hexylene,    bronio-,    and   the   action   of 
alcoholic  potash  on  it  (Welt),  A., 
i,  452. 
1:2:3:  i-tetrabvomo-,    two    isomeric 

forms  of  (Fournier),  A.,  i,  233. 
4-chloro-,  and  action  of  alcoholic  potash 
on  (Fournier),  A.,  i,  233. 
Hexylene  [tctramethylethylcne),  prepara- 
tion of,  and  action  of  zinc  bromide 
on  (Kondakoff),  A.,  i,  177. 
nitrosochloride,   refractive  power  and 
dispersion  of,  in  solution  (Brl^hl), 
A.,  ii,  297. 
cyc^oHexylenecarbamide      (hexahydro-o- 
phenylenecarbamide)    (Einhorn     and 
Bull),  A.,  i,  347. 
Hexylenedicarboxylic  acids.   See  Ethyl - 
ideneadipic,  ao/3-Trimethylglutaconic, 
and  250-Triraethylglutaconic  acids. 
Hexylenic  alcohol,  action  of  phosphorus 
pentachloride  on  (Fournier),   A., 
i,  233. 
bromide,  action  of  alcoholic  potash  on 
(Welt),  A.,  i,  452. 


Hexylic     alcohol     '{Dimethyli^opropyl- 

carhinol)  acetate  of  (Kondakoff),  A., 

i,  177. 
Hexylnitr amine,   refractive    power  and 

dispersion  of  (Bruhl),  A.,  ii,  297. 
Hippocoprosterol      (Bondzysnki      and 

HuMNiCKi),  A.,  i,  183. 
Hippuric    acid    {benzamidoacetic    acid), 

formation  of,  in  the  animal  organism 

(Pfeiffer  and  Eber),  A.,  ii,  512. 
Histon,      presence     of      in      leucaemia 

(Burian),  a.,  ii,  112. 
Hof&nan's  violet,  electrical  convection  of, 

in  solutions   (Picton   and    Linder), 

T.,  571. 
Homoanthranilic  acid.    See  Toluic  acid, 

m-animo- 
Homoantipyrene-;|/-methiodide.       See 

5-Methoxy-l-phenyi-3-methylpyrazole, 

ethiodide  of, 
Homatropine,  reason  for  the  similarity 

of    the  physiological   action   of,    and 

atropine  (Merling),  A.,  i,  499. 
Homocaffeidinecarboxylic  acid,  prepara- 
tion of,  and  its  copper  salt  (van  der 

Slooten),  a.,  i,  382. 
Homocaffeine.     See  Ethyltheobromine. 
Homogentisic  acid.     See  Alcapton. 
Homohydroxybenzoic    acid.      See    Hy- 

droxytoluic  acid. 
Homohydroxybemimellitic    acid.      See 

Cochinelic  acid 
Homoterpenylic  acid  methyl  ketone.  See 

Methoethylheptanonolide. 
Honey,  chemistry  of   (Kunnmann  and 

Hilger),  a.,  i,  392. 
Hops.     See  Agricultural  Chemistry. 
Hornblende  from  Bavaria (Weinsohenk), 
A.,ii,  413. 

from  Montana  (Merrill),  A.,  ii,  508, 

artificial  (Doelter),  A.,  ii,  329. 

fusion  products  of(DoELTER),  A. ,ii,  329. 
Horse-chestnuts.       See    Agricultural 

Chemistry. 
Horse  flesh,  detection  of  (Niebel),  A., 

ii,  392  ;  (Courlay  and  Caremons), 

A.,  ii,  611. 
Humic  acid,  formation  of,  from  glucose 

by  action  of  acids   (Berthelot   and 

Andre),  A.,  i,  134. 
Humic   substaaices.      See   Agricultural 

Chemistry. 
Hydantoic   acids,     thio-     nomenclature 

and  constitution  of  (Dixon),  T.,  633, 

637  ;  P.,  1897,  9. 
Hydantoin,    nitro-,     action    of    baryta 
water  on  (Franchimont   and  van 
Erp),  a.,  i,  6. 

thio-,  action  of  alcoholic  aniline  on 
(Dixon),  T.,  627. 
action  of  bromine  on  ( Andre asch). 
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Hydantoins,     thio-,     nomenclature     of 

(Dixon),  T.,  637  ;  P.,  1897,  9. 
Hydantoinacetic    acid,    thio-    (Andre- 

asch),  a.,  i,  328. 
Hydantoin-a-propionic  acid,  thio-,   and 
its  hydrolysis  and  oxidation  (Andee- 
asch),  a.,  i,  327. 
Hydrastine,     physiological     action     of 
(Phillips  and  Pembrey),A.,  ii,  222. 
detection  of    (Dunstan   and   Care), 
A.,  ii,  294. 
Hydrates,  composition  of  (Harcourt), 

T.,  596. 
Hydrazine,    preparation    and    physical 
constants  of  anhydrous  (Lobry  de 
Brijyn),  A.,  ii,  22. 
refractive    power    and    dispersion    of 

(BrIjhl),  a.,  ii,  297. 
and    its    derivatives,     molecular    re- 
fractions of  (BrIjhl),  A.,  ii,  198. 
liydrochloride,  volume  change  during 
the    dissolution    of      (Schiff    and 
Monsacchi),  a.,  ii,  90. 
compounds    of,    with    mercury    salts 
(Hofmann     and    Marburg),    A., 
ii,  554. 
Hydrazinebenzenylamidine  benzoyl  deri- 
vative (Beckmann  [and  Sandel]),  A., 
i,  565. 
Hydrazinebenzoylbenzenylamidine,  hy- 
drochloride,    phenylsulphone    (Beck- 
mann  [and  Sandel]  ),  A.,  i,  565. 
Hydrazinoacetic    acid,     and  its    hydr- 
iodide  (TRAUBEand  Hoffa),A.,  i,  138. 
Hydrazobenzene   sodium,    derivative   of 

(Titherley),  T.,  462  ;  P.,  1897,  45. 
o-Hydrazobenzoic     acid,     formation    of 

(L5b),  a.,  i,  332. 
Hydrazo-compounds,  formation  of  (Lob), 

A.,  i,  331. 
Hydrazotbiodicarbonamide        (Fretjnd 

and  Schander),  A.,  i,  126. 
Hydrindene,  amino-,  and  its  salts,  and 
benzoyl  derivative  (Revis  and  Kipp- 
ing), T.,  250;  P.,  1896,  229. 
a-Hydrindone,    derivatives    of,    and  its 
oxidation  with  nitric  acid  (Revis  and 
Kipping),  T.,  238  ;  P.,  1896,  229. 
)8-amino-,  and  its  salts  (Gabriel  and 

Stelzner),  a.,  i,  62. 
bromo-,     oxidation     of    (Revis    and 

Kipping),  T.,  242  ;  P.,  1896,  229. 
z'so-nitroso-,      alkali      derivatives     of 
(Revis  and  Kipping),  T.,  248  ;    P., 
1896,  229. 
a-Hydrindoneazine  (Revis and  Kipping), 

T.,  248;  P.,  1896,  229. 
l'-Hydrindone-2-carboxylic  acid,  2' :  4- 
chlorobromo-,2':  3' :  4-6?2chlorobromo-, 
2' :  3'  :  4  :  2'-dichloro-cZibromo-,  and 
2'  :  2'  :  3' :  4-^/*zchlorobromo-  (Zincke 
and  Francke),  A.,  i,  79. 


o-Hydrindone-oxime,  action   of  mineral 

acids  on  (Revis  and  Kipping),  T., 

248  ;  P.,  1896,  229. 
and  diphenylliydrazone  (Gabriel  and 

Stelzner),  A.,  i,  61. 
a-Hydrindonesemicarbazone  (Revis  and 

Kipping),  T.,  241. 
o-Hydrindonylbromhydrindone     (Revis 
and   Kipping),    T.,    243  ;    P.,    1896, 
229. 
a-Hydrindoayl-iS-carbamide     (Gabriel, 

and  Stelzner),  A.,  i,  62. 
Hydroalantodicarboxylic    acid    and  its- 
salts     (Beedt     and     Kallen),     A., 
i,  155. 
Hydroalantolactoneearboxylic  acid,   its 
salts,  and  nitrile,  and  an  amine  derived 
from  the  latter  (Beedt  and  Kallen )„ 
A.,  i,  155. 
Hydroalantolic  acid  nitrile  and  its  salts 

(Bredt  and  Kallen),  A.,  i,  155. 
Hydrobenzamide,  condensation  of,  with 
ethylic  acetoacetate  (Lachowicz),  A., 
i.  118. 
Hydrobenzimidoacetoacetic  acid,  ethylie 

salt  of  (Lachowicz),  A.,  i,  118. 
wo-Hydrobenzoin,  optical  isomerides  of 

(Erlenmeyer,  jun.).  A.,  i,  480. 
Hydrocarbon,    C3H4,     and     its     tetra- 

bromide  (Freundler),  A.,  i,  506. 
CyHjg,      from       Caucasian      naphtha 

(Markownikoff),  a.,  i,  330. 
C7HJ4,  from  Caucasian  naphtha,  and  a 

^e^ranitro-  derivative      (Markowni- 

koff),  A.,  i,  329. 
CjoHje,  from  bisabol  -  myrrha 

(Tucholka),  a.,  ii,  584. 
CjoHig,  from  oil  of  Bucco  leaves  (KoN- 

dakoff),  a,,  i,  227. 
C11H22,  from  Canadian  petroleum,  and 

its  monochloro-derivative  (Mabery), 

A.,  i,  451. 
C12H24,  from  Canadian  petroleum,  and 

its  mono-   and  dichloro-derivatives 

(Mabery),  A.,  i,  451. 
C14H12,    from    camphoroxime    benzvl 

ether    (Forster),    T.,    1032;     V., 

1897,  165. 
CgsHg.^  or  C26H54,  from   cerotic  acid 

(Marie),  A.,  i,  319. 
from  the  reduction  of  the  hydrocarbon, 

CgHig,  from  Caucasian  naphtha,  and 

its  amino-compound    (Markowni- 
koff), A. ,  i,  402. 
from  0'  and  7?i-xylene   (Markowni- 
koff,   Retzoff,    and   Kraschen- 

ninnikoff),  a.,  i,  401. 
obtained  by  action  of  sodium  on  di- 

bromomesitylene,  in  xylene  solution, 

and  its  bromo-  and  nitro-derivatives 

(Jannasch    and    Heubach),    A.> 

i,  403. 
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Hydrocarbons,  from  petroleum,  and 
their  chlorine  derivatives,  refractive 
power  of  (Mabery  and  Hudson), 
A.,  i,  451. 

aliphatic,  theory  of  the  pyrogenic  re- 
actions of  (Haber),  a.,  i,  133. 

aromatic,     in      American     petroleum 
(Mabeey),  a.,  i,  450, 
Hydrocarbons.     See  also  : — 

Acetylene. 

Amylacetylene  {heptinene). 

Amylene. 

Anthracene. 

Benzene. 

iw-Butane. 

Butylacetylene  (hexinene). 

250-Butylene. 

m-Butyltoluene. 

tert-p-Butjltolnene. 

Camphene. 

Cumene. 

Cymene. 

Decane. 

Diallyl  (Jiexinene). 

Diamylene  (dccylcne). 

tso-Dibutylene  (octylcnes). 

Dimethyh'soallylene  (pentadiene). 

1 : 3-Dimethylc?/cZohexane. 

1 : 3-DimethylcycZohexene. 

A^-1  :  3-Dimethylcyc^ohexene 

Dipentene. 

Diphenylmethane. 

1:2: 3-Diphenylmethylc2/c?opentane. 

1  : 2-DiphenylcycZopentane. 

Dodecane. 

Durene. 

Ethane. 

Ethylbenzene. 

Ethylene. 

Hendecane  (undecane). 

Heptylene. 

Hexadiene. 

Hexahydrotoluene. 

Hexanaphthene  (cyclohcxane). 

Hexane. 

Hexylene. 

Hydrotropilidene. 

lonene. 

Isoprene  (pentinene. ) 

Limonene. 

Methane. 

Methyldivinyl  (pentadiene). 

6-Methylhepta-l  :  3-diene  [odinene). 

Methylct/cZohexane. 

MethylcycZohexene. 

Methylci/cZopentane. 

M  ethyl  propyl  acetylen  e  [hcxiyien  e). 

1 :  3-MethyMopropylc?/c'Zohexane. 

1  :  3-Methylz5opropylci/cZohexene. 

Naphthalene. 

Paraffin. 

Pentane  and  iso-Pentaiie. 


Hydrocarbons.     See  : — 

Phellandrene. 

Phenylacetylene. 

Phenylbenzyldiphenylen  emethn  ne. 

Pinene. 

Propylene. 

Stearoptene. 

Stilbene. 

rf-Terebenthene. 

Terpens. 

Tetrabutylene  {hexadecylene). 

Tetrahy  drotoluene. 

Tetramethyl ethylene  (kexylenes), 

Tetraphenylethane. 

Tetraphenylethylene. 

Tetraphenylmethane. 

Tolane. 

Toluene. 

Tributylene  (dodecylene). 

Trici/cZotrimethylenebenzene, 

Trimethylethylene  {amylene), 

1:3: 3-Trimethylci/c'?ohexane. 

1:3: 3-TrimethylcycZohexene. 

Triphenylethane. 

Triphenylmethane. 

Triphenylpropane. 

Turpentine. 

XJndecane. 

Xylenes. 
Hydrocinnamic  acid.      See   Phenylpro- 

pionic  acid. 
Hydrocotarnine,  action  of  sulphuric  acid 

on  (Bandow),  a.,  i,  581. 
Hydrodicotarnine  and  its    salts  (Ban- 
dow), A.,  i,  581. 
Hydrogen,  position  of,   in  the  periodic 
system  (Masson  ;  Newlands),  A.^ 
ii,  19. 

spectra  of  (Trowbridge  and  Rich- 
ards), A.,  ii,  200. 

atomic  refraction  of  (Traube),  A., 
ii,  197. 

electromotive  force  required  for  the 
separation  of  (Mernst),  A., 
ii,  395. 

viscosity  of  (NoYES  and  Goodwin),  A., 
ii,  203. 

diffusion  coefficient  of,  in  water 
(HtJFNER),  A.,  ii,  249. 

filtration  of,  through  hot  platinum 
(Randall),  A.,  ii,  482. 

direct  union  of,  with  carbon  (P>one 
and  Jerdan),  T.,  41  ;  P.,  1896,  175. 

reaction  of,  with  carbon  monoxide  at 
high  temperatures  (Bone  and  Jer- 
dan), T.,  52. 

action  of  light  on  mixtures  of  chlorine 
and  (Gautier  and  Holier),  A., 
ii,  437  ;  (Gautier  ;  Berthelot), 
A.,  ii,  486. 

formation  of  peroxides  during  the  oxi- 
dation of  (Bach),  A.,  ii,  402. 
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-Hydrogen,     effect    of    the     containing 
vessel,  of  pressure,  and  of  tempera- 
ture on  the  inflammability  of  mix- 
tures of  oxygen  with  (Emioh),  A., 
ii,  309. 
iufluence  of  barium  oxide,  potassium 
hydroxide  and   glass   on   the   com- 
bination of  oxygen  with  (Berthe- 
lot),  a.,  ii,  548. 
influence  of  platinum  on  the  combina- 
tion of  oxygen  with  (French),  P., 
1897,  52. 
slow  oxidation   of,    by  permanganate 
(Meyer  and  Recklinghausen),  A., 
ii,  19. 
reduction  of  silver  nitrate  by  (Sende- 

rens),  a.,  ii,  448. 
direct   combination    of    sulphur  with 

P^LABON),  A.,  ii,  207,  312. 
estimation   of,    with  carbon,  sulphur 
and  halogen  simultaneously  (Denn- 
stedt),  a.,  ii,  432, 
^Hydrogen  peroxide,  part  played  in  the 
oxidation  of  metals  by  (Ihle),  A,, 
ii,  254. 
phosphide  {phosphorus  hydride,  phos- 
phine),  spectrum  of  (Lockyer),  A., 
ii,  298. 
selenide,  formation  and  dissociation  of 
(P^LABON),  A.,  ii,  251. 
action  of,  on  phosphorus  oxychloride 
(Besson),  a.,  ii,  208. 
sulphide,   absorption  of,    by  sulphur 
(P^LABON),  A.,  ii,  207. 
removal  of  arsenic  from,  by  iodine 
(Skraup),  A.,  ii,  123. 
Hydrogenised       aromatic       compounds 

(Knoevenagel),  A.,i,  606. 
Hydrols,  condensation  of,  with  aromatic 

amines  (Prud'homme),  A.,  i,  353. 
-Hydrolysis  of  triglycerides  by  acids,  rate 

of  (Geitel),  a.,  ii,  547. 
Hydromagnesite      from      Pennsylvania 

(Weinschenk),  a.,  ii,  270. 
Hydroquinone.     See  Quinol. 
Hydrosedanolidecarboxylic   acid    silver 
salt    (Ciamician    and    Silber),    A., 
i,  484. 
Hydrotiglic    acid.      See    Methylethyl- 

acetic  acid  under  Valeric  acids. 
Hydrotropidine,  methylation  of  (Will- 

statter),  a.,  i,  384. 
-Hydrotropilidene  and  its  compound  with 
hydrogen     bromide     (Willstatter), 
A.,  i,  384. 
Hydroxyacetone.     See  Acetylcarbinol. 
-Hydroxyacetophenone,     o-chloro-      and 
/?-chloro-  (Nencki  and  Stoeber),  A., 
i,  521. 
.S-Hydroxyacetophenone,  5-amino-  (Gat- 
term  ann      and      Lockhart),       A., 
i,  188. 


i?-Hydroxyacetoplienone  from  the  decom- 
position  of    apigenin    (Perkin),    T., 
810  ;  P.,  1897,  138. 
Hydroxyacetoxime  (Piloty  and  Ruff), 
A.,  i,  587. 
and  its  phenylhydrazone  (Nencki  and 
Stoeber),  A.,  i,  521. 
6-Hydroxy-l-allyl-A3-5-dihydropyri- 
done,     3-cyano-     (Guareschi),     A., 
i,  169. 
o-Hydroxyamyl-A^-tetrahydrobenzoic 

acid.     See  Sedanolic  acid. 
1-Hydroxyanthraquinone,  4-amido-,  from 
1-hydroxylamineanthraquinone 
(Schmidt    and    Gattermann),    A., 
i,  197. 
Hydroxyanthraquinone  dyes,  oxidation 
of  ieuco-compounds   of  (Green),    P., 
1896,  226. 
4-Hydroxyantipyrine,     its    salts,     and 
3  :  4-o?ibromo-derivative   (Knorr   and 
Pschorr),  a.,  i,  110. 
o-Hydroxyarachidic    acid    and    its 
methylic  and  ethylic  salts  (Baczew- 
ski),  a.,  i,  11. 
Hydroxyazo-compounds,  constitution  of 

(AuwERs),  A,,  i,  40. 
;9-Hydroxybenzaldehyde,  3  : 5-dichloTo-, 
and  its  oxime  (Auwers  and  Reis), 
A.,  i,  53. 
m-diiodo-,    metallic   derivatives    and 
oxime  of  (Paal  and  Mohr),    A., 
i,  53. 
o-Hydroxybenzoic  acid.       See    Salicylic 

acid. 
??i-Hydroxybenzoic     acid,      electrolytic 

dissociation  of  (Euler),  A.,  ii,  88. 
p-Hydroxybenzoic    acid,   from    the  de- 
composition of  apigeuin  (Perkin), 
T.,  810  ;  P.,  1897,  138. 
ethylic     salt,      from     hydrolysis     of 
apigenin  diethyl  ether  (Perkin),  T., 
815. 
^-Hydroxybenzoic    acid, 

m-amino-  (Auwers),  A.,  i,  477. 
methylic,  and  ethylic  salts  (Auwers 
and  Rohrig),  A.,  i,  341. 
3-bromo-,  and  3  :  5-£^2-bromo-  and  their 
methylic  salts  (Auwers  and  Reis), 
A.,  i,  54. 
7/i-chloro-,  wi-iodo-,  and  their  methylic 

salts  (Auwers),  A.,  i,  477. 
3 : 5-dModo-   (Paal  and  Mohr),    A., 
i,  53. 
methylic     salt     of    (Auwers    and 
Reis),  A.,  i,  54. 
m-nitro-,  methylic,   and  ethylic  salts 
(Auwers      and      Rohrig),       A., 
i,  341. 
3 : 5-diintvo-,    and     its     sodium    salt 
(Jackson  and  Ittner),  A.,  i,  238, 
383. 
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Hydroxybenzoic  acids,  action  of  phos-   | 

phorus  pentachloride  ou  (Anschutz), 

A.,  i,  219. 
^j-Hydroxybenzonitrile,  3-broino-, 

3  :  5-rfibroino-,      3  :  6-dichloYO-,      and 

3  : 5-duodo-  (Auweks  and  Reis),  A., 

i,  54. 
Hydroxybenzophenone,  o-chlor-  (Nencki 

and  Stoebek),  A.,  i,  521. 
2-Hydroxybenzopheiione,  5-amino-  (Gat- 

TERMA>N  and  Weinlig),  a.,  i,  188. 
^-Hydroxybenzylideneacetone, 

wi-di-iodo-  (Paal  and  Mohr),    A., 
i,  53. 
^j-Hydroxybenzylideneaniline, 

3  :  5-f^2iodo-       (Paal      and      Mohr  ; 

AuwERS  and  Reis),  A.,  i,  53,  54. 
o-Hydroxybenzylideneanilinesulphoiiic 

acid  and  its  salts  (Blau),  A.,  i,  413. 
o-Hydroxybenzylidenebydrazidoacetic 

acid  (Traube  and  Hoffa),  A.,  i,  138. 
^-Hydroxybenzylidene-o-   and  -jS-napb- 

thylamines   (Paal   and  Mohr),    A., 

i,  53. 
^-Hydroxybenzylidenephenylhydr- 

azone,  ?/i-cModo-  (Paal  and  Mohr),  A., 

i,  53. 
^Hy  droxybenzylidene-^-  toIuidiHe,     m- 

diiodo-  (Paal  and  Mohr),  A.,  i,  53. 
a-Hydroxytsobutyric  acid,  boiling  point 

of  (Dyes),  A.,  i,  237. 
Hydroxycaffeine  (Fischer),  A.,  i,  268, 

269. 
Hydroxycamphene  (campheiiol)  (Marsh 

and  Gabdner),    T.,    290  ;    P.,   1896, 

137,  187. 
Hydroxycamphor,  constitution  of 
(Tiemann),  a.,  i,  162. 

from  camphorquinone,  semicarbazone, 
anhydride  of  semicarbazone,  phenyl- 
hydrazone,  oxime,  benzoyl  and 
acetyl  derivatives,  phenylsulplioue 
(Manasse),  a.,  i,  290. 
Hydroxy z'^ocamphoronic  acid,  from 

pinene   (Tiemann   and   Semmler), 
A.,  i,  158. 

lactone  of  (von  Baeyer),  A.,  i,  82. 
Hydroxycampborsulphonic  acid,  di- 

bromo-,  and  its  lactone  and  bromide 

(Lapworth    and    Kipping),  T.,  19  ; 

P.,  1896,  215. 
Hydroxycerotic  acid,  its   acetyl   deriva-    ; 

tive,   and   anhydride,    and   behaviour    I 

when  heated  (Marie),  A.,  i,  320.  | 

3 : 4-Hydroxychloroiiaphthapbeiiazine, 

hydrochloride,    nitrate,    and    sodium    \ 

derivative  (Zinoke  and  Noack),  A.,    | 

i,  356.  I 

2?-Hydroxyciiinainic  acid.     See  I 

2J-Couniaric  acid.  i 

^wHydroxycrotonic  acid,  ethylic  salt  of  \ 

(Knorr),  a.,  i,  65.  I 


Hydroxydecoic  acid  {$  hydroxy-S-methyl- 
a-iso2J7-opylhexoic  acid)  from  the  oxida- 
tion of  wovaleraldol  (Kohn),  A., 
i,  396. 

Hydroxydibydrocampbolenamide,  from 
w'o-aminocamphor  (Tiemann),  A., 
i,  250. 

)8-Hydroxydibydrocampholeiiolactone 
(Tiemann),  A.,  i,  251. 

a7iti-  and  st/7i-Hydroxydibydrocainpbo- 
lenic  acids,  and  their  ammonium, 
sodium,  basic  sodium  salts  (Tiemann), 
A.,  i,  251. 

o-Hydroxydibydrosantonin,  from  reduc- 
tion of  a-hydroxysantonin  (Jaff^), 
A.,  i,  629. 

Hydroxydimetboxypbenantbrenequin- 
ones.     See  Thebaolquinoue  and  Acetyl- 
thebaolquinone. 

4-Hydroxy-2  :  5-dimetbylbenzylic  alco- 
hol, 3 : 6-c?2:broino-  (Auwers  and 
Baum),  a.,  i,  34. 

a-Hydroxy-ajS-dimetbylglutaric  acid, 
ethylic  salt  (Montemartini),  A., 
i,  20. 

6-Hydroxy-  2: 4-dimetbylpyridine.  See 
»|/-Lutidostyril. 

o-Hydroxydimetbyltricarballylic  acid , 
lactone,  calcium,  barium,  and  silver 
salts  (von  Baeyer),  A.,  i,  82. 
eis-  and  trails-  lactonic  acids  of,  and 
the  action  of  heat  on  (von  Baeyer 
and  Villiger),  A.,  i,  597,  598. 

^-Hydroxydipbenylacetic  acid  and  its 
basic  barium  salt  (Bistrzycki  and 
Ft.atau),  a.,  i,  190. 

o-Hydroxydipbenylacetic    lactone 
(Hewitt  and  Pope),  T.,  1086. 

o-Hydroxydipbenylbromacetic  lactone 
(Bistrzycki  and  Flatau),  A.,  i,  190. 

a-Hydroxy-a;8-dipbenyletbylaniine,  two 
forms  of  (Erlenmey^er,  jun.),  A., 
i,  430. 

a-Hydroxy-a/S-dipbenyletbylamine- 
bases,  formation  of,  from  benzaldehyde 
and    from    glycocine    (Erlenmeyer, 
jun.),  A.,  i,  480. 

Hydroxydipbenylglyoxazole,  and  its 
salts  (Causse),  a.,  i,  543. 

3-Hydroxy-l :  5  dipbenyltriazole,  m- 
amino-,^-amin6-,?rt-nitro-,and^-nitro-, 
and  their  acetyl  and  benzoyl  deriva- 
tives (Young  and  Annable),  T.,  205, 
207,  209,211;  P.,  1896,  246. 

6-Hydroxy-2 : 4-di-;;-26opropylpbenyl- 
cyanidine  (Flatau),  A.,  i,  636. 

o-Hydroxyetboxydipbenylacetic  acid 
and  its  lactone  (Bistrzycki  and 
Flatau),  A.,  i,  190. 

5-Hydroxyetboxy-l-pbenyl-3-nietbyl- 
pyrazole,  methiodide  of  (Knorr),  A., 
i,  109. 
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€-Hydroxy-a-etliyladipic    acid   and    its 

distillation  (Fighter  and  Gully),  A., 

i,  590. 
Hydroxyethylamine.     See  Ethylic  alco- 
hol, amino-. 
Hydroxyethyl-o-benzoicsulpliinide 

(EcKENROTH    and     Koerppen),     a., 

i,  479. 
e-Hydroxy-l-ethyl-A^'^-dihydropyri- 

done,  3-cyano-(GuARESCHi),  A.,  i,  169. 
Hydroxyethylphthalimide      (Risten- 

I'ART),  A.,  i,  46. 
7-HydroxyethylwosTiccinic  acid,     silver 

and  barium  salts  of  (MARBrRo),   A., 

i,  141. 
Hydroxyfluoronecarboxylic  acid,  and  its 

ammonium  salt  (Hewitt  and  Pope), 

A.,  i,  156. 
Hydroxyc?/cZoheptanecarboxylic        acid 

{suherylglycollic  acid),   and  its  amide 

(Buchner),  a.,  i,  612. 
S-Hydroxyheptoic    acid,   the    action   of 

hydrochloric  acid  on,  and  its  lactone 

(Fighter  and  Gully),  A.,  i,  590. 
Hydroxyhexylthiocarbamide    (Kahan), 

A.,  i,  495. 
Hydroxyhomopinic     acid,     silver    and 

copper     salts     (voN     Baeyer),     A., 

i,  82. 
I'-Hydroxyhydrindene  -  2  :  I'-dicarb- 

oxylic     acid,     2'  :  3'  :  4  :  2'-rfichloro- 

rfibrorao-  (Zincke  and  Francke),  A., 

i,  79. 
Hydroxybydromeiithonylaniine,      beha- 
viour towards  nitrous  acid  (  VVallach), 

i,  428. 
I'-Hydroxyindene-l'-carboxylic  acid, 

2  : 3'-rfichloro-  (Zingke),  A.,  i,  354. 
1  -Hy droxyindole-2'-carboxylic  acid 

(Reissert),  a.,  i,  418. 
Hydroxyindonylhydrindone  (Revis  and 

Kipping),  T.,  247  ;  P.,  1896,  229. 
2' :  3'-Hydroxyketo-l'-benzylquinoxaline 

(HiNSBEKG),  A.,  i,  121. 
//i-Hydroxyketocoumaran  and  its  acetate 

(BiitJHL     and     Friedlander),     A., 

i,  221. 
l'-Hydroxy-3'-ketohydrindene-2 : 1'-di- 

carboxylic     acid,      2' :  2  :  4-f/ichloro- 

bromo-,   methylic    salt  (Zincke  and 

Frangke),  a.,  i,  77. 
Hydroxylamine,  action  of  methylic  iodide 
on  (DE  Bruyn),  a.,  i,  9. 

oxidation  of  ferrous  hydroxide  by 
(Haber),  a.,  ii,  24. 

I^hysiological  action  of  (Haldane, 
Makgill,  and  Maveogordato),  A., 
ii,  221. 

derivatives,   molecular    refractions   of 
(BrIjhl),  a.,  ii,  198. 
Hydroxylamine  ammoniouranate  (Hof- 

mann),  a.  ii,  557. 


Hydroxylamine  hydrochloride,  electro- 
lytic conductivity  of  methyl 
alcoholic  solutions  of  (Zelinsky 
and  Krapiwin),  A.,  ii,  5. 
volume  changes  during  the  dissolu- 
tion of  (Sghiff  and  Monsacchi), 
A.,  ii,  90. 

hydriodides  of  (de  Bruyn),  A.,  i,  9. 

hypophosphite      (Saban^eff),       A., 
ii,  170. 

uranate  (Hofmann),  A.,  ii,  557. 
Hydroxylamine,    nitro-    (Angei.i),    A., 

ii,  24. 
1  '-Hydroxylamineanthraquinone  and  its 

1-nitro-derivative  (Schmidt  and  Gat- 

termann),  a.,  i,  197. 
4'-Hydroxylamineantliraquinone, 

1-nitro-  (Schmidt  and  Gattermann), 

A.,  i,  197. 
o-Hydroxylaminebutyric    acid    and  its 

hydrochloride,  and  the  action  of  silver 

hydroxide  on  it  (Werner  and  Falck), 

A.,  i,  10. 
Hydroxylaminodihydrocamphorone- 

oxime  (Tiemann),  A.,  i,  200, 
Hydroxylaminodihydroxyz5obntane 

{2-mcthyl-2-hydroxylaminopropandio 

1:3),      picrate       and       oxalate      of 

(Piloty    and    Ruff),    A.,    i,     586, 

587. 
Hydroxylaminomethylenebenzylic 

chloride,  action  of  diazobenzene 
chloride  on  (Walther  and 
Schigkler),  a.,  i,  524. 

cyanide  and  its  salts  (Walther  and 
Schickler),  a.,  i,  524. 
Hydroxylaminotrihydroxybutane,action 

of    mercuric  oxide    on   (Piloty   and 

Ruff),  A.,  i,  454. 
Hydroxylaminotrihydroxy/'eri!. -butane 

{2-metkylol-2-hydroxyla7n  inoijropane- 

diol-1  : 3)  and  its  oxalate,  picrate,  osa- 

zone,  nitroso-derivative,  and  methylic 

ether  (Piloty  and  Ruff),  A.,  i,  453, 

454. 
Hydroxylauric    acid    and    its    metallic 

salts,     methylic     salt,     and     benzoyl 

derivative  (Hoehnel),  A.,  i,  229. 
Hydroxyl-group,  absorption  of  electrical 

oscillations   by  substances  containing 

the  (Drude),  a.,  ii,  538. 
Hydroxyl-ions,   electromotive    force   re- 
quired for  the  separation  of  (Nernst), 

A.,  ii,  395. 
Hydroxymelissic  acid  and  the  action  of 

heat  on  it  (Marie),  A.,  i,  321. 
Hydroxymethoxyflavone  (Friedlander 

and  Lowy),  A.,  i,  32. 
3'-Hydroxy-2-  (or  3)  -methoxy-2'-metliyl- 

quinoxaline  (Hinsberg),  A.,  i,  121. 
Hydroxy-/H-metboxy-/8-phenylcoumarin 

(Bruni),  a.,  i,  569. 
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3-Hydroxy-4-niethoxystyreiie     {hcspere- 

toO  (Kuxz-Krause),  a.,  i,  530. 
Hydroxymethylacetophenones     [2:1:5 
aud  3:1:6]  (Nexcki  and  Stoeber), 
A.,  i,  521. 
a-Hydroxy-o-methyladipic  acid,  and  the 
action   of  heat   on   it   (Fighter  and 
Langguth),  a.,  i,  590. 
4-Hydroxy-3-niethylbenzylic   alcohol, 
2:5:  6-;!rtbromo-  (Auwers  and  Zieg- 
ler),  a.,  i,  33. 
Hydroxymethlybutyric       acid.         See 

Hydroxyvaleric  acids. 
Hydroxynietliylcoumalin  and  the  action 
of  methylic  alcohol  aud  hydrochloric 
acid  on  it  (Ruhemann),  T.,  326. 
6-Hydroxy-l-metliyl-A^-^-dihydro- 
pyridone,  3-cyano-  (Guareschi),  A., 
i,  169. 
6-Hydroxy-4-niethyl-A3  -^-dihydro- 
pyridone,  3-cyano-  (Guareschi),  A., 
i,  169. 
Hydroxymethyleneacetoacetic         acid, 
methylic  salt,  and  ethylic  salt  (Clai- 
sen),  a.,  i,  592. 
Hydroxymethyleneacetone     (Claisen), 

A.,  i,  593. 
Hydroxymethyleneacetylacetone,  action 
of  air  on,  also  salts  and  benzoyl  deriv- 
ative, anilide,  j9-toluidide  and  benzyl- 
anilide  of  (Claisen),  A.,  i,  594,  595. 
Hydroxymethylenebeiizylic  cyanide 

{phenylcyanohydrox]j  ethylene)    and     a 
compound  formed  from  it  by  the  action 
of    phosphorus    pentachloride    (Wal- 
THER  and  Schickler),  A.,  i,  524. 
Hydroxymethylenemalonic  acid,  ethylic 
salt  (Claisen  and  Hasse),  A.,  i,  596. 
6-Hydroxy-4-metliyl-5-etliyl-A-*-^-di- 
hydropyridone,  3-cyano-  (Guareschi), 
A.,  i,  169. 
iS-Hydroxy-S-methylfurfuraldehyde, 
condensation  of,  with   phloroglucinol 
(Councler),  a.,  i,  613. 
3-Hydroxy-l-methyl-A^'^-cycZohexa- 
diene-4-carboxylic    acid,  ethylic  salt 
(Callenbach),  a.,  i,  271. 
3  :  l-HydroxymethylcycZohexane    (Mar- 

kownikoff),  a.,  i,  401. 
l'-Hydroxy-2-methylindole-2'-carb- 

oxylic  acid  (Reissert),  A.,  i,  419. 
3-Hydroxy-l-metliylci/cZopenteiie,  penta- 
chloro-3-cyano-  (Zincke,  Bergmann, 
and  Francke),  A.,  i,  508. 
2-Hydroxy-l-nietliyl(;2/cZopentenecarb- 
oxylic  acid,  ^e?i^achloro-  and  its  acetyl 
derivative  (Zincke  and  Prenntzell), 
A.,  i,  510. 
S-Hydroxy-l-methylci/cZopentenecarb- 
oxylic  acid,  pentachloro-  and  its  acetyl 
derivative  (Zincke,  Bergmann,  and 
Francke),  A.,  i,  508. 


l-Hydroxy-3-metliylquinoline-4-sul- 
phonic    acid,    2-iodo-   {methylloretine) 
(Claus      and      Kauffmann),       A. 
i,  634. 
3'-Hydroxy-2'-metliylquinoxaline 

(Hinsbeug),  a.,  i,  120. 
Hydroxymethylvalero lactone   (ZiNCRfe', 
Bergmann,     and     Francke),      A., 
i,  509. 
1 : 2 :4'-Hydroxynaplitlialeiiedisulphonic 
acid,  azo-colouring  matters  from  (Gat- 
termann  and  Schulze),  A.,  i,  195. 
1  :  3-  and  -1  : 4'-Hydroxyiiaplitlialene- 
sulphonic  acids,  azo-colouring  mat- 
ters     from      (Gattermann      and 
Schulze),  A.,  i,  195. 
2-amino-  (Gattermann  and  Schulze), 
A.,  i,  195. 
1:2: 2'-Hydroxynaphtliaquinone,   melt 
ing  point  of  (Nietzki  and  Knapp),  A. 
i,  427. 
2-Hydroxy-a-  naphthaquinone  -  2'  -  carb 
oxylic  acid,  3  :  4'-dibromo-3  :  4-chloro 
bromo-,  their  salts,  &c.  (Zincke  and 
Francke),  A.,  i,  79. 
2':  1 : 2-Hydroxynaphthaquinonedioxinie, 
its  anhydride,  potassium  derivative  of 
the  latter  (Nietzki  and  Knapp),  A., 
i,  426. 
o-Hydroxy-)8-naphtlioic     chloride 

(Anschutz),  a.,  i,  219. 
l-Hydroxy-2 : 2'-naplitliolsulphoiiic  acid, 
barium   and   zinc   salts,   ^-diazonitro- 
benzene  derivative  (Friedlander  and 
Taussig),  A.,  i,  481. 
Hydroxyi^onicotinic  acid,  chloro-  (Sell 
and  Dootson),    T.,   1073;    P.,   1897, 
167. 
Hydroxyoctoic  acid  {^-hydroxy-aay-tri- 
inethylvaleric    acid)    and    its    nitrile 
(Franke),  a.,  i,  138. 
Hydroxyoxamide,  non-identity  of,  with 
oximamidoxalic  acid  (Holleman),  A., 
i,  23. 
Hydroxypentadecylic  acid,  barium  salt 
and  acetyl  derivative  of  (Giordani), 
A.,  i,  81. 
4-Hydroxy-l :  1 : 2 : 6 :  6-pentamethyl- 
piperidylium  hydroxide  and  salts,  a- 
and  )8-  forms  of  (Harries),  A.,  i,  552, 
553. 
5-Hydroxyc^cZopentane-l :  3-dione 

{hydroxydiJcetopentamethylene),  2:2:4- 
^ribromo-   (Wolff  and   Rudel),  A., 
i,  215. 
Hydroxyct/cZopentenecarboxylic  acid, 

hexachloro-  (Zincke),  A.,  i,  507. 
o-Hydroxypentenoic  acid  and  its  calcium 
salt,  action  of  hydrochloric  acid  on  the 
latter  (Fittig),  A.,  i,  15. 
o-Hydroxyphenylacetic  acid.     See  Mar- 
delic  acid. 
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2-o-Hydroxyphenyl-3-o-aininobeiizyl- 
tetrahydroquinazoline  (Busoh,  Birk, 
and  Lehmann),  A.,  i,  544. 

2-^-Hydroxyplienyl-3-o-aminobenzyl- 
tetraliydroquinazoline(BuscH,  Birk, 
and  Lehmann),  A.,  i,  544. 

o-Hydroxy-7-phenylcrotonic  acid,  and  its 
conversion  into  benzoylpropionic  acid 
(Fittig),  a.,  i,  14. 

6-Hydroxy-4-phenyl-A3-^-dihydropyri- 
done,      3-cyano-     (Guareschi),     A,, 
i,  169. 

S'-^-Hydroxyphenyldihydroquinazoline 
(Paal  and  Schilling),  A.,  i,  117, 

4-Hydroxy-l-plieiiyl-2 :  S-dimetliylpjrr- 
azolone.     See  4-Hydroxyantipyrine. 

5-Hydroxy-l-phenyl-3-c2/cZohexeiione-2- 
carboxylic  acid.  See  Dihydroresor- 
cylic  acid. 

S-Hydroxy-iS-phenylliexolactone  (Vor- 
LANDER  and  Knotzsch),  a.,  i,  285. 

Hydroxyphenylnaptbaplieiiazine,  and  its 
acetyl,  sodium  and  silver  derivatives 
(Volhard),  a.,  i,  424. 

Hydroxyphenylnaphthaquinhydrone 
(Volhard),  a.,  i,  424. 

3  :  2-Hydroxy phenyl- o-naphthaquinone, 
orl-2-Hydroxyphenyl-/3-naplitliaqiiiii- 
one  and  its  methyl  ether,  acetate, 
phenylhydrazone  and  oxime  (Vol- 
hard), A.,  i,  423. 

Hydroxyphenylosotriazole,  its  amino- 
derivative,  and  the  benzylidene  deri- 
vative of  the  latter  (Thiele  and 
Sghleussner),  a.,  i,  379. 

6-Hydroxy-4-phellyl-2-^J-^5opropyl- 
phenyl-m-diazine  (Flatow),  A.,i,  636. 

3  -Hydroxy- 1  -phenyl-  6  -  sty  ryloxy  tri- 
azole,    and     its     benzoyl     derivative 
(Young  and  Annable),  T.  215;  P., 

1896,  246. 
3-Hydroxy-l-phenyl-5-styryltriazole, 

oxidation  of  (Young),  T.,   311;    P., 

1897,  53. 
o-Hydroxyphenylsuccinic  acid,  its  salts, 

anhydride,  and  the  acetyl  derivative 

of  the  latter   (Bredt  and   Kallen), 

A.,  i,  155. 
;i^-Hydroxy-)8-phenyl-o-toluoxazole,    and 

its  acetyl  derivative   (Henrich),   A., 

i,  446. 
2-Hydroxyphenyl    ^-tolyl    ketone,     5- 

amino-  (Gattermann  and  Wienlig), 

A.,  i,  189. 
3-Hydroxy-l-phenyl-5-/>i-tolyltriazole, 

and  its  acetyl  and  benzoyl  derivatives 

(Young  and  Annable),  T.,  212;  P., 

1896,  246. 
Hydroxyphosphotetranilidesulphonic 

acid,  and  its  salts  (Gilpin),  A.,  i,  464. 
3  -Hydroxypiperidinecarboxylic        acid, 

synthesis  of  (Merling),  A.,  i,  499. 


4-Hydroxypiperidinecarboxylic       acid, 

substitution  products  of  (Merling), 

A.,  i,  499. 
4-;8-Hydroxypropionyl-6-broni2sophthal- 

ic    acid,     a-bromolactone,      methylic 

salt    (Zincke    and     Francke),    A., 

i,  79,  80. 
Hydroxypropylallylthiocarbamide 

(Kjellin),  a.,  i,  614. 
Hydroxytsopropylcarbamide  ( Kjellin), 

A.,  i,  614. 
6-Hydroxy-2-^-i5opropylphenyl-m-di- 

azine-4-acetic    acid,   ethylic    salt    of 

(Flatow),  A.,i,  636. 
6-Hydroxy-2-;i?-?sopropylphenyl-«i-di- 

azine-4-carboxylic     acid    (Flatow), 

A.,  i,  636. 
6-Hydroxy-2-?)-isopropylphenyl-4 : 5-di- 

niethyl-??i-diazine  (Flatow),  A.,i,  636. 
6  Hydroxy-2-??-^sopropylphenyl-4- 
n^ethyl-m-diazine      (Flatow),      A., 

i,  636. 
Hydroxy  z^opropylphenylphosphonic  acid 

(Michaelis  and  Meyer),  A,,  i,  153. 
Hydroxypyrotartaric     acid,     thio-,    its 

benzyl   derivative,  and  the  action  of 

cvanamide    on  it   (Andreasch),   A., 

i,"  327. 
1-Hydroxyqninoline,  2-bromo-,  2-chloro-, 

and  2  :  4-o?ichloro-  (Glaus  andGiWAR- 

tovsky),  a.,  i,  204. 
3-Hydroxyquinoline,    4-bromo-    (Glaus 

and  Kauffmann),  A.,  i,  633. 
Hydroxyquinolines,      condensation      of 

with    2'-chloroquinoline   (Cohn),    A,, 

i,  170. 
l-Hydroxyqninoline-4-sulphonic  acid 
and  its  salts  (Glaus  and  Baumann), 
A.,  i,  580. 

action  of  phosphorus  pentachloride  on 
(Glaus    and    Giwartovsky),    A., 
i,  204. 
l-Hydroxyquinoline-4-Bulphonic  acid, 

2-bromo-   and    2-chloro-   (Glaus  and 
Giwartovsky),  A.,  i,  204. 

2-iodo-  (loretin),  and  its  salts  (Glaus 
and  Baumann),  A.,  i,  580. 
3-Hydroxyqmnoline-4-sulphonic  acid 

and  its  salts,  chloride  and  amide  (Glaus 

and  Kauffman),  A.,  i,  633. 
4-Hydroxyquinoline-l-8ulphonic  acid, 

3-iodo-  (lorenite)  (Glaus  and  Kauff- 
mann), A.,  i,  634. 
3'-Hydroxyqninoxaline  (Hinsberg),  A., 

i,  120. 
3'-Hydroxyquinoxaline-2'-carhoxylic 
acid  and  its  ureide  (Hinsberg),  A., 
i,  120. 

2-  (or  3-)  amino-,  and  its  ureide  (Hins- 
berg), A.,  i,  121. 
Hydroxyzsorosindone  and  its  potassium 

salt  (Fischer  and  Hepp),  A.,  i,  171. 
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o-Hydroxysantonic  acid  and  its  salts  and 

anhydride  (Jaffe),  A.,  i,  629. 
a-Hydroxysantonin,  prepai-ation  of  from 
urine   of  dogs,  and  its  properties, 
(Monaco  ;  Jaffe),  A,,  i,  628. 

constitution  of,  and  acetyl  derivative 
of  (Monaco),  A.,  i,  628. 
)8-Hydroxysantonin,  its  properties,   and 

its  occurrence  in  the  urine  of  the  rabbit, 

(Jaff^),  a.,  i,  629. 
•y-Hydroxysantonin   identity    of,     with 

artemisin  (Jaff:^),  A.,  i,  Q2Q. 
Hydroxystearic    acid    from    oleic    acid 

(David),  A.,  i,  397. 
Hydroxysuccinic  acid,  barium  salt,  action 

of  acetic   anhydride    on    (Oddo   and 

Manuelli),  a.,  i,  180. 
o-Hydroxysulphaminebenzoic  acid,  and 

its  salts  (Walker),  A.,  i,  569. 
4-Hydroxy-l :  2 :  6 :  6-tetrainethylpiperi- 

dine  {av-  and  ^v-methylvinyldiacetonal- 

kamine)     and    its    aurochloride    and 

platinochloride      (stable    and     labile 

forms),  (Harries),  A.,  i,  552,  553. 
'/^i-Hydroxytetrethyl-js-diaminotri- 

phenylcarbinol  (E.  and  H.  Erdmann), 

A.,  i,  286. 
??i-Hydroxy-;?-tetrethyldiaiiiinotri- 

plienylinetliaiie-j3-sulphonic  acid  and 

salts  (E.  and  H.  Erdmann),  A.,  i,  288. 
5-Hydroxy-o-toluic  acid  {o-crcsotic  acid), 

ethylic  salt  (Claisen),  A.,  i,  594. 
5-Hydroxy-?n-toluic  acid  (cresotic  acid), 

and  its  ^ribromo-derivative,  production 

of,  from  cochinelic  acid  (Liebermann 

and  Voswinckel),  A.,  i,  539. 
0-,  m-  and  js-Hydroxytoluic  acids,    di- 

bromo-derivatives   of   (EiNHORN    and 

Ehret),  a.,  i,  345. 
Hydroxy triazoles,    formation    of,   from 

phenylsemicarbazide      (Young      and 

Annable),  T.,  200  ;  P.,  1896,  246. 
1:3:4:  S-Hydroxytrimethoxybenzene 

(antiarol)  (Kiliani),  A.,  i,  91. 
6-Hydroxy-l :  4 :  S-trimethyl-A^-'-di- 

hydropyridone,  3-cyano-  (Gtjareschi), 

A.,  i,  169. 
)8-Hy droxy-aa)8-trimetliy Iglutaric    acid , 

ethylic  salt,  synthesis  of  (Perkin  and 

Thorpe),  T.,  1178  ;  P.,  1897,  72. 
2'-Hydroxy-l' :  3' :  S'-trimethylindoline 

and   its  methiodide,  and  methohydr- 

oxide  (PicciNiNi),  A.,  i,  572. 
4-Hydroxy-2  : 2 : 6-trimetliylpiperidine 

{vinyldiacetonalkamine),      a-    and     /8- 

modification  of,  and  salts  (Harries), 

A.,  i,  170,  295. 
Hydroxytrimethylsuccinic    acid,     from 

pinene  (Tiemann  and  Semmler),  A., 

i,  158. 


Hydroxytrimetliylvaleric 
Hydroxyoctoic  acids. 


acids.      See 


Hydroxytriphenylpyrrolone,  hydrolysis^ 
of,    and    production    of  benzilic   and 
benzoic  acids  (Japp  and  Tingle),  T., 
1146;  P.,  1897,  171. 
Hydroxyuvitic    acid,    constitution  and 
identity  of  coccinic  acid  with  (Lieber- 
mann and  Voswinckel),  A.,  i,  539. 
m-Hydroxyuvitic  acid,   mono-   and  di- 
ethylic  salts,  and  action  of  heat  on  the 
monoethylic     salt      (Claisen),     A., 
1,  593,  594. 
Hydroxyuvitic  dicMoride   (ANSCHiJTz),. 

A.,  i,  219. 
a-Hydroxyisovaleric  acid  (Conrad  and 
Ruppert),  a.,  i,  322. 
chloro-,  and  its  salts,  and  the  action  of 
potash    and    of   sulphuric   acid   on 
(Prentice),  A.,  i,  12. 
Hydroxyvaleric      acid      {y-hydroxy-a- 
methylMityric  acid),  barium,  calcium, 
and  silver  salts  of  (Marburg),   A., 
i,  141. 
5-Hydroxyveratric    acid   (Zincke    and 

Francke),  a.,  i,  59. 
o-Hydroxy-?n-xylene,  m-amino-  (Zincke 

and  Francke),  A.,  i,  511. 
Hyoscine,    presence  of,   in    commercial 
scopolamine  (Schmidt),  A.,  i,  385. 
auribromide  and   hydrobromide  gold 
chloride,   formation   and   properties 
of  (Jowett),  T.,  679,  680 ;  P.,  1897, 
136. 
Hyoscyamine  hydrobromide   gold  chlo- 
ride,   the    formation    and     proper- 
ties of  (Jowett),  T.,  681  ;  P.,  1897, 
136. 
oxalate,  melting  point  of  (Gadamer), 
A.,  i,  132. 
Hyoscyamus    seeds,    the    alkaloids    of 

(Schmidt),  A.,  i,  385. 
Hyponitrous  acid.     See  under  Nitrogen. 
Hyposantonin  and  iso-Hyposantonin,  re- 
duction of   (Grassi-Cristaldi),   A., 
i,  202. 
Hyposantonons    acid    and   its    metallic 
salts  and  methylic  salt  (Grassi-Cris- 
taldi),  a.,  i,  202. 
Hypoxanthine,   occurrence  of,  in  beet- 
juice  (von  Lippmann),  a.,  i,  118. 
constitution  of  (Fischer),  A.,  i,  268. 


Idocrase   {vesuvian)   from   Sweden   and 
the  Urals  (Sjogren),  A.,  ii,  326. 
constitution  of  (Clarke),  A.,  ii,  51  ; 
(Rammelsberg),      a.,      ii,      180  ; 
(Sjogren),  A.,  ii,  326. 
Igasnric  acid,  identity  of,  with  caffetannic 
acid,  and  its  behaviour  with  potash 
(Sander),  A.,  i,  383. 
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Ijolite-porphyry    from    Alno,    Sweden 

(Sahlbom),  a.,  ii,  567. 
Ilmenite,    a  variety  of,    from   Virginia 

(Peek),  A.,  ii,  328. 
Ilvaite  (Schnerr),  A.,  ii,  507. 
Imidocarbonic  acid,  ethylic  salt,  refrac- 
tive    power     and     dispersion     of 
(BRiJHL),  A.,  ii,  297. 

chlor-,    and    brom-,    diethylic    salts, 

refractive  powers  and  dispersions  in 

solution  of  the(BRUHL),  A.,  ii,  297. 

Imine,     CHglNEt,     action     of     carbon 

bisulphide  on  (DeliSpine),  A.,  i,  457. 
Imines  and  Imides.     See  also  : — 

Acetobeuzimidoethylic  ether. 

Acetobenzimidomethylic  ether. 

Acetylthiocarbimide. 

Allylthiocarbimide. 

Anthraquinonecarboxylimide. 

Benzenylmethyl-)8-naphthylamido- 
phenylimidine. 

Benzenylmethylphenylamido-/3- 
napthylimidine. 

Benzoylbenzimidoethylic  ether. 

Benzoylbenzylbenzenylamidine. 

Benzoylphenylbenzenylamidiae. 

Benzoylphenylraethylbenzenyl- 
amidine. 

Benzoyltartarmethylimides. 

Benzylmalimides. 

B  uty  Imethylenimine . 

Butyrylthiocarbimide. 

Camphorimide. 

a-Camphorz'soimide. 

Camphorimine. 

Citraconanil. 

Citracondianil. 

il^-Cumylglyoxylic  phenylimide. 

Dibenzoylcinnamenimide . 

Dihydrocampholenimide. 

Dimethylsuccinanil. 

Dimethylsuccindianil. 

Diphenylbenzenylamidine. 

Ditolylimido. 

f)-Ethoxyphenylphthalimide. 

i(?-Ethoxyphenylsuccinimide. 

Ethylmalimide. 

Fenchonimine. 

Hydrazinebenzoylbenzenylamidine. 

Maleindianil. 

Maleinimide. 

Maleinimideanil. 

Malein-^-tolil. 

;Malein-;j-tolilanil. 

Malimide. 

Mesitylglyoxylic  phenylimide. 

Mesotartarimide. 

Methylmalimide. 

Methyloxytriazine. 

4  -  Metylthiobiazoline, 

Naphthylsulphonacetonamine. 

Phenylallylthiocarbimide. 


Imines  and  Imides.     See : — 
Phenylbenzenylamidine. 
Phenylbenzenylmethylamidine. 
Phenylbenzylbenzenylamidine. 
Phenylcarbimide . 
Phenylenebenzenylamidine. 
Phenyleniminotoluene. 
Phenylhydrazinebenzoylbenzenyl- 

araidine. 
Phenyl-j8-naphthylbenzenylainidiue. 
Phenylnaphthylmethylbenzenyl- 

amidine. 
Phenylphthalimide. 
Pheny  Isuccinimid  e. 
Pheny  Ithiocarbimide . 
Phthalanil. 
Phthalimide. 
Propionylthiocarbimide. 
■iso-Propylsuccinicphenylimide. 
Quinone-o-iraidocinnaniic-&is-o-aniino- 

cinnamic  acid. 
Racemic   acid,    imide,     benzylimide, 
ethylimide,    methylimide,     propyl - 
imide,  and  phenylimide  of. 
Succinanil. 
Succinimide. 
Succinylphenylimide. 
Tar  tare  thy  limide. 
Tartaric  naphthylanil. 
Tartarmethyl  imide. 
Thiobiazoline. 

j9-Tolylnaphthy]sulphonacetonamine. 
Trimethylglutaric  anil. 
i|/-Uric  acid. 
Imino-ethers,    action   of   hydrazine    on 

(Pinner),  A.,  i,  637. 
Imperatoria  Ostruthium.    See  Radix  Im- 

peratorice  OstnUhium. 
Indamine  dyes,  oxidation  of  leuco-com- 

pounds  of  (Green),  P.,  1896,  226. 
Indanetrione.     See  Triketohydrindene. 
Indazine,  combination  of,  with  bromine 

(Vaubel),  a.,  i,  108. 
Indenigo.     See  Diphthalylethylene. 
Indicators,  significance  of  the  change  of 

colour  of  (Lescoeur),  A.,  ii,  136. 
Indigo,    formation   of    (Reissert),    A., 
i,  418. 
electrical  convection   of,  in  solutions 
(PiCTON  and  Linder),  T.,  571. 
Indigo    dyes,    oxidation  of    leucocom- 

pound  of  (Green),  P.,  1896,  226. 
Indium,  occurrence  of,  in  common  mine- 
rals (Hartley  and  Ramage),  T., 
533;  P.,  1897,  11. 
occurrence    of,    in  a   manganese    ore 
(Hartley  and  Ramage),  A.,  ii,313. 
Indole-2'-carboxylic    acid    (Reissert), 

A.,  i,  418. 
Indoles,  action  of  alkyl  iodides  on,  aud 
the  constitution  of  the  bases  so  formed 
(Ciamician),  a.,  i,  101. 
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Indolinone  (Brunner),  A.,  i,  100. 
Indonylbromhydrindone     (Revis      and 

Kipping),  T.,  245  ;  P.,  1896,  229. 
Indonylhydroxyhydrindone.      See    Hy- 
droxy indonylh  y  drindone. 
Indophenol,     from      2 :  3'-naphtholsul- 
phonic  acid,  compound  with    aniline 
(NiETZKi  and  Knapp),  A.,  i,  227. 
Indophenol- dyes,    oxidation    of    leuco- 
compoiinds  of  (Green),  P.,  1896,  226. 
Indoxylsulphuric     acid,     synthesis    of 

(THESEN),fA.,  i,  618. 
Infusorial  earth  from  U.S.A.(Smither), 

A.,ii,  329. 
Inosite,    presence    of,    in    the    thyroid 

gland  (Tambach),  A.,  ii,  61. 
Intestine,  absorption   of    fat  from    the 
(Moore    and   Rockwood),   A.,    ii, 
150. 
amount  of  nitrogen  excreted   by   the 

(TsuBOi),  A.,  ii,  336. 
composition  of  concretions  from  human 

(Morner),  a.,  ii,  221. 
reaction  of  contents  of,  during  diges- 
tion (Moore  and  Rockwood),  A., 
ii,  331. 
Inulin,  precipitation  of,  by  certain  salts 

(Young),  A.,  i,  235. 
Inversion  of  cane-sugar  in  the  alimentary 

canal  (Kobner),  A.,  ii,  111. 
Invert-sugar.     See  Sugar,  invert. 
lodometry,    barium    thiosulphate    as    a 

basis  for  (Mutnianski),  A.,  ii,  342. 
Iodine,    spectra  of    (Trowbridge    and 
Richards),  A.,  ii,  200. 
atomic    refraction  of    (Traube),   A., 

ii,  197. 
electrical   convection    of,  in   solution 

(PiCTON  AND  LiNDER),  T.,  571. 

electromotive   force  required    for  the 

separation  of  (Nernst),  A.,  ii,  395. 
absorption  of,  by  magnesia   from  its 

solutions  (Walker  and  Kay),  A., 

ii,  261. 
action  of  highly  purified,  on   mercury 

(Shenstone),   T.,    485  ;   P.,    1897, 

2. 
action  of  sulphuric  acid  on  iodic  acid 

and  (Chretien),  A.,  ii,  138. 
precipitation  of,  together  with  metallic 

hydroxides  (Rettie),  P.,  1896,  178. 
presence  of,  in  hairs  (Howald),   A., 

ii,  572. 
proportion     of,    in    the     parathyroid 

glands  (Gley),  A. ,  ii,  572. 
proportion     of,    in     thyroid     glands 

(Oswald),  A.,  ii,  572. 
Hydrogen  iodide,  boiling,  melting,  and 
critical      temperatures     of     (Es- 
treicher),  a.,  ii,  21. 

dissociation  of  (Bodenstein),   A., 
ii,  252. 
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Hydrogen  iodide,  decomposition 
of,  by  light  (Bodenstein),  A., 
ii,  252. 

Iodic  acid,  electrolytic  dissociation  of 
methyl  alcoholic  solutions  of  (Zelin- 
SKY  and  Krapiwin),  A.,  ii,  5. 

Iodic  anhydride,  crystalline  (Chre- 
tien), A.,  ii,  138. 

Hypoiodous  acid  (Taylor),  A.,  ii,  207. 
Iodine,  detection,  estimation,  and  sepa- 
ration of— 

detection  of,  in  organic  compounds 
(Kastle  and  Beatty),  A.,  ii,  430. 

detection  of,  by  Nessler's  reaction 
(Denig^s),  a.,  ii,  161. 

estimation  of,  in  presence  of  chlorine 
and  bromine  (Bennett  and  Place- 
way),  A.,  ii,  122. 

estimation  of,  with  carbon,  hydrogen 
and  sulphur  simultaneously  (Denn- 
stedt),  a.,  ii,  432. 

separation  of   chlorine   and    bromine 
from,  in  organic  compounds  (Jan- 
nasch  and  Kolitz),  A. ,  ii,  594. 
Iodine  reaction  with  carbohydrates,  effect 

of  various  reagents  on  (Zander),  A., 

i,  499. 
lodine'Spring  in    Bavaria   (Lipp),    A., 

ii,  181. 
lodo-derivatives.     See  under  : — 

Acetal. 

Acetonitrile. 

Acetophenetoilamide. 

Acetoxybenzonitrile. 

Acetylene. 

Allylic  iodide, 

Amylic  iodide. 

Anisoil. 

Arachidic  acid. 

Benzene. 

Benzene-syn-diazosulphonic  acid. 

Benzimidomethylic  ether. 

Benzoic  acid. 

Butylic  and  Isobutylic  iodides. 

Carvacrol. 

Casein. 

Decylic  iodide. 

Diazoaminobenzenes. 

Ethylene 

Ethylic  iodide. 

cyclo-Hexane. 

^-Hydroxybenzaldehyde. 

j5-Hydrox3^benzaldoxime. 

^J-Hydroxybenzoic  acid. 

;7-Hydroxybenzonitrile. 

^-Hydroxybenzylideneacetone. 

^-Hydroxy  benzylideneaniline. 

2?-HydroxybenzenylidenenaphthyI- 
amine. 

2)-Hydroxybenzylidenephenylhydr- 
azone. 

^-Hydroxybenzylidene-^J-toluidine. 

55 
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lodo-derivatives.     See  under  : — 
^- Hydroxy cinnamic  acid. 
Hydroxymethylquinolinesulphonic 

acid, 
Hydroxyquinolinesulphonic  acids. 
Methylci/cZohiexane. 
Methylic  iodide. 
1  : 3-Methylwopropylhexanol-5. 
o-Naphtliylpropylsulphone. 
Pentadecylic  acid. 
Phenetoil. 
4-Phenetidine. 
Phenyldithienylmethane. 
Phenylpropylsulphone. 
Propylamine. 
Salicylic  chloride. 
Succinic  acid. 
Terephthalic  acid. 
Thymol. 

Tolylpropylsulphone. 
Trimethylene. 
Trimethylci/cZohexanol. 
iodoso-derivatives.    See  under  : — 
Benzoic  acid. 
Terephthalic  acid. 
lodothyrin,  influence  of,  on  metabolism 

(VoiT),  A,,  ii,  330. 
lonene,  lonoue,  and  ij/-Ionone,  constitu- 
tions of  (Barbier  and  Bouveault), 
A.,  i,  538. 
Ions,  colour  of  (Magnanini),  A.,  ii,  14. 
Ipecacuanha,  estimation  of  the  alkaloids 
in,  from  different  sources  (Paul  and 
Cownley),  a.,  ii,  279. 
Ipomcea    Pitrga,    Hayne.      See    Tubera 

Jalapse. 
Ipomic  acid  (Hoehnel),  A,  i,  229. 
Iridium — 
Iridio-pentammiiie,'-aquopentammine, 
-hexammine  and  -tetrammiue  com- 
pounds (Palmaer),  a.,  i,  45. 
Iridious  mercaptide,    Ir(SEt)2    (Hof- 

MANN  and  Rabe),  A.,  i,  3]0. 
thiocarbonate     ammonia    compounds 
(Hofmann),  a.,  ii,  321. 
Iridosmine,      native      (Martin),      A., 

ii,  501. 
Iron,  preparation  of  pure,  by  electrolysis 
(Hicks  and  O'Shea),  A.,  ii,  374. 
containing     boron,      preparation     of 

(Warren),  A.,  ii,  213. 
spectrum  of,  at  different  temperatures 

(Lockyer),  a.,  ii,  469. 
electrical  resistance  of,  at  low  tempe- 
ratures    and    in    magnetic     fields 
(Dewar      and      Fleming),       A., 
ii,  474. 
action  of  worked  and  unworked,  on 
silver  nitrate  solution  (Senderens), 
A.,  ii,  319. 
action  of  steam  on  (Lettermann),  A., 
ii,  368. 


Iron,  action  of  water  containing  carbonic 
anhydride  and  salts  in  solution  on 
(Petit),  A.,  ii,  213. 
action  of  water  of  the  Hubb  coal  mine 

on  (Durkee),  a.,  ii,  213. 
action  of  ethylene  on  (Sabatier  and 

Senderens),  A.,  i,  305. 
saturation  of,  with  carbon  (JUptner), 

A.,  ii,  408. 
(and  steel),  condition  in  which  silicon, 
sulphur,  phosphorus,  manganese, 
copper,  nickel,  chromium,  tungsten, 
and  molybdenum  exist  in  (Carnot 
and  Goutal),  A.,  ii,  555. 
absorption  of,  into  the  chyle  (Gaulb), 

A.,ii,  570. 
absorption    of,     from    the    intestine 

(Hall),  A.,  ii,  111. 
intake  and  output  of,  in  the  animal 
body  (Stockman  and  Greig),  A., 
ii,  152. 
Iron  alloy  with  calcium  (Warren),  A., 
ii,  213. 
with  copper,  freezing  points  of  (Hey- 
cocK  and  Neville),  A.,  ii,  245. 
Iron,  native  arsenides  and  sulphides  of 
(Rammelsberg),  a.,  ii,  560. 
bromides    and    chlorides,    action    of 
nitrogen  oxides  on  (Thomas),  A., 
ii,  262. 
carbide,  preparation  and  properties  of 
Mylius  and  Schoene),  A.,  ii,  39  ; 
(Campbell),  A.,  ii,  214  ;  (Moissan), 
A.,  ii,  375. 
hydroxides,  organic  compounds  which 
prevent  the  precipitation  of  (Rosz- 
KOWSKi),  A.,  ii,  263. 
phosphides  (Granger),  A.,  ii,  453. 
silicates,  synthesis  of  (Chaves),  A., 

ii,  415. 
silicide  (de  Chalmot),  A.,  ii,  262. 
Ferric   chloride,  refractive  power   of, 
when  dissolved  in  ethylic  alcohol 
or  ethylic  acetate  (Gladstone 
and  Hibbert),    T.,   827;    P., 
1897,  142. 
volatility      of      (Talbot),      A., 

ii,  214. 
constitution  of  aqueous  solutions 

of  (Goodwin),  A.,  ii,  16. 
action  of,  on  gold  (McIlhiney), 

A.,  ii,  408. 
rate  of  the   reaction  of  stannous 
chloride    with     (Noyes),     A., 
ii,  17. 
synthesis  by  means  of  (Nencki), 
A.,  i,  520. 
hydroxide,  electrical  convection  of, 
in     solutions      (Picton       and 
Linder),  T.,  571. 
potassium  sulphate  carried  down  by 
precipitated  (Hall),  A.,  ii,  408 
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Ferric  oxide,  estimation  of,  in  monazite 
sand  (Glaser),  A.,  ii,  191. 
estimation  of,  in  phosphates  (von 

Grueber),  a.,  ii,  233. 
estimation  of,  in  phosphate  rock 
(Gladding),  A.,  ii,  125. 
phosphate  and  sulphate,  hydrated, 
from  Silesia  (Rau),  A.,  ii,  410. 
separation    of    aluminium    phos- 
phate    from     (Tarugi),     A., 
ii,  75. 
iminodiphosphate      (Stokes),     A. , 

ii,  29. 
silicotungstate    (Wyruboff),     A., 

ii,  178. 
sulphate,    direct    reduction  of,    by 
zinc,  cadmium,  or  copper  (Fran- 
chot),  a.,  ii,  138. 
precipitation  of  dextrin  and  other 
organic    substances     by    (La- 
chaud),  a.,  ii,  445. 
rubidium    alum     (Erdmann    and 

Kothner),  a.,  ii,  98. 
potassium  sulphites  (Hofmann),  A., 
ii,  319. 
Ferrous  bromide,  compounds  of  nitric 
oxide     with     (Thomas),     A., 
ii,  145. 
velocity  of  reaction  of  potassium 
chlorate,  hydrochloric  acid,  and 
(NoYEs     and     Wason),     A., 
ii,  311. 
sulphate,  refractive  powers  of  solid 
and  dissolved  (Gladstone  and 
Hibbert),  T.,  826. 
chloride,    bromide,    and    iodide, 
rate  of  inversion  of  sugar  by 
(Long),  A.,  ii,  547. 
ammonium  sulphate,  rate  of  inver- 
sion of  sugar  by  (Long),  A.,  ii,  547. 
double   sulphates  of    copper,    zinc, 
manganese,  and  (Scott),  T.,  565  ; 
P.,  1897,  71. 
sulphides  and  oxysulphide,  diffusion 
of,  through  steel  (Campbell),  A., 
ii,  101. 
Iron  carbonyl,  constitution  of  (da  Silva), 

A.,  ii,  406. 
Iron    ores,    origin    of   (Launay),    A., 
ii,  504. 
composition  of  (Hartley  and  Ram- 

age),  T.,  534;  P.,  1897,  12. 
analysis  of  (Aughy),  A.,  ii,  603. 
Iron  pyrites.     See  Pyrites. 
Iron  slag — 

Martin-slag,     crystallised    (Harpf), 

A.,  ii,  41. 
Basic-slag.      See  under  Agricultural 
Chemistry. 
Iron : — 
Cast-iron,    estimation   of    carbon    in 
(Summers),  A.,  ii,  432. 


Iron : — 
Cast-iron,  estimation  of  manganese  in 
(Ulzer  and  BrIill),  A.,  ii,  350. 
estimation  of  phosphorus  in  (  Auchy), 
,  A.,  ii,  343. 
estimation  of  silicon  in  (Liebrich), 

A.,  ii,  73. 
estimation  of  sulphur  in  (Phillips), 
A.,  ii,  431 ;  (Blair),  A.,  ii,  594. 
estimation     of     titanic      acid    in 
(Morgan),  A.,  ii,  388. 
Steel,  constitution  of    (Charpy),  A., 
ii,  406. 
composition      of       (Giorgis      and 

Alvisi),  a.,  ii,  39. 
tempering,  in  a  solution  of  phenol 

(Levat),  a,,  ii,  145. 
diamonds  in  (Franck  and  Ettin- 

ger),  a.,  ii,  370. 
separation    of     iron    carbide    from 
(MvLiusand  Schoene),  A.,  ii,  39. 
influence    of   carbon    and    rate    of 
cooling  on  the  solubility  of  phos- 
phorus in  (Campbell  and  Bab- 
cock),  A.,  ii,  101. 
diffusion      of    metallic      sulphides 
through  (Campbell),  A.,  ii,  101. 
estimation       of       phosphorus      in 

(Auchy),  A.,  ii,  348. 
estimation    of    phosphorus    in,    by 
precipitation  (Auchy),  A.,  ii,  72. 
estimation  of  phosphorus,  sulphur, 
chromium,  tungsten,  and  titanium 
in    (Carnot  and   Goutal),    A., 
ii,  520. 
Steel-rails,  composition  of  (Hartley 
and  Ramage),  T.,  548  ;  P.,  1897,  47. 
Iron  (in  general)  detection,  estimation, 
and  separation  of— 
detection  of,  in  presence  of  chromium, 
manganese  and  zinc  (Alvarez  and 
Jean),  A.,  ii,  600. 
microchemical     distinction     between 
organic  and  inorganic  compounds  of 
(Macallum),  a.,  ii,  572. 
nitroso-;8-naphthol    as   a  reagent    for 

(BuRGAss),  A.,  ii,  163. 
precipitation  of,  with  alkali  acetates 

(Brearley),  a.,  ii,  388. 
estimation  of  colorimetrically  (Born- 

traeger),  a.,  ii,  233. 
estimation  of,   by  hydrogen  peroxide 

(Ross),  A.,  ii,  192. 
estimation   of,   by  blue  molybdenum 

oxide  (Purgotti),  A.,  ii,  77. 
estimation   of,   in   bronze    and    brass 

(Hollard),  A.,ii,  521. 
estimation  of  carbon  in  (Schneider), 
A.,  ii,  519  ;  (Summers),  A.,  ii,  432. 
estimation  of  chromium  in  (Giorgis), 
A.,  ii,  350  ;  (Carnot  and  Goutal), 
,A.,  ii,  521. 
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Iron  (in  general)  detection,  estimation, 

and  separation  of — 
estimation  of,  in  commercial   copper 

(Hollaed),  A.,  ii,  190. 
estimation  of  manganese  in  (Gioegis  ; 

ULZERand  Brull),  A.,  ii,  350. 
ferrous     and    ferric,     estimation    of, 

in      minerals       (Schnere),       A., 

ii,  507. 
estimation  of,  in  mineral  phosphates 

(Lindet),  a.,  ii,  602. 
estimation  of   phosphorus  in   (Fair- 
banks), A.,   ii,   72;   (Auchy),  A., 

ii,  72,  343  ;  (Caenot  and  Goutal), 

A.,  ii,  520. 
estimation  of  silicon  in  (Liebrich), 

A.,  ii,  73. 
estimation  of  sulphur  in  (Phillips), 

A.,  ii,  431  ;  (Caenot  and  Goutal), 

A.,  iij  520  ;  (Blaie),  A.,  ii,  594. 
estimation  of  titanium  in  (Morgan), 

A.,  ii,  388  ;  (Caenot  and  Goutal), 

A.,  ii,  521. 
estimation  of    tungsten  in  (Caenot 

and  Goutal),  A.,  ii,  521. 
estimation  of,  in  blood  (Jolles),  A., 

ii,  126. 
estimation  of,  in  Prussian  blue  (Paeey 

and  Coste),  A,,  ii,  163. 
estimation  of,  in  urine  (Jolles),  A., 

ii,  286. 
separation  of  aluminium  from  (Gooch 

and  Havens),  A.,  ii,  232. 
separation   of  aluminium  and  copper 

from  (Handy),  A.,  ii,  191. 
separation  of  aluminium,  chromium, 

manganese,  zinc,  nickel,  and  cobalt 

from  (Cushinian),  A.,  ii,  518. 
Isanic  acid,  from  oil  seed  I'Sano  or  Un- 

guecko  (H]6bert),  A.,  i,  555. 
Isethionic  acid,  ethylic  salt,  from  alcohol 
and    sulphuric  acid    (Peuniee),    A., 
i,  504. 
Isomerides,  optical,  crystalline  form  of 

(Traube),  a.,  ii,  2. 
Isomerism,  structural,  among  inorganic 
compounds  (Sabanj^eff),  A.,  ii,  170. 
Isomorphism    of   alkali    salts    (Keick- 

meyee),  a.,  ii,  18. 
of  native  arsenides  and  sulphides  of 

iron,  nickel,  and  cobalt  (Kammels- 

beeg),  a.,  ii,  560. 
Isomorphous  mixtures   (Ambeonn  and 

Le  Blanc),  A.,  ii,  251. 
solubility  of  (Fock),  A.,  ii,  480. 
of  zinc  and  magnesium  sulphates,  cryo- 

hydric  temperatures  of  (Beuni),  A., 

ii,  478. 
Isomorphous  relations  of  beryllium  salts 
and  of  silicon  and  titanium  compounds 
(Retgers),  a.,  ii,  18. 
iBtarine  (Leicester),  A.,  i,  183. 


Itaconic  acid,  sublimation  temperature 

of  (Dyes),  A.,  i,  237. 
Ivory,  vegetable,  action  of  dilute  alkali 

on  (Johnson),  A.,  i,  6. 


Jaborandi,  the  alkaloids  of  (Petit  and 

Polonowsky),  a.,  i,  581. 
i/'-Jaborine   and   its  salts,   properties  of 

(Petit  and  Polonowsky),  A.,  i,  583. 
Jadeite,    from    ** Tibet"   (Bauer),   A., 

ii,  508. 
Jecorin,  amount  of,  in  blood  (Henei- 

ques),  a.,  ii,  570. 
Juncaceae.    See  Agricultural  Chemistry. 


K. 


Zainite,  gold  in  (Liveesidge),  T.,  299. 

spectroscopic    analysis  of    (Hartley 
and  Ramage),  T.,  549;   P.,  1897, 
47. 
Eairoline  {V-methyltetrahydroquinoline), 

refractive    power    and    dispersion    of 

(Bruhl),  a.,  ii,  297. 
Kaliastrakanite  and  Kaliblodite.      See 

Leonite. 
Kamacite  from  the  Bendego  meteorite 

(Derby),  A,,  ii,  417. 
Kaolin     from     U.S.A.    (Mabery    and 
Klooz),  a.,  ii,  509. 

constitution  of  (Clarke),  A.,  ii,  51. 
Kelp,  gold  in  (Liversidge),  T.,    298  ; 

P.,  1897,  22. 
Ketazocamphadione,    potassium   hydro- 
gen   sulphite    compound,    conversion 

into    azocamphanone    (Rimini),    A., 

i,  90. 
Ketine.    See  Dimethylpyrazine. 
^so-Ketocamphoric  acid,  from  a-dihydr- 
oxydihydrocamphylenic    acid,    con- 
stitution (Tiemann),  a.,  i,  91. 

from  pinene  (Tiemann  and  Semmlee), 
A.,  i,  158. 

from  Z-pinonic  acid,  oxime,  semicarb- 
azone  (Tiemann),  A.,  i,  163. 
o-Ketoisocamphoronic  acid  {ditncthyltri- 

carhalloylformic  acid),  silver  salt,  re- 
duction of  (von  Baeyer),  a.,  i,  82. 
Ketocoumaran  (Feiedlandee  and  Neu- 

dorfer),  a.,  i,  424  ;  (Stoermee),  A., 

i,  528. 
Ketodihydrophenoparathiazine  (  Ungee), 

A.,  i,  302. 
Ketodilactone,    C7H8O4,  from  ethylic  j3« 

acetyltricarballylate  and  hydrochloric 

acid  (Emery)..  A.,  i,  325. 
Ketoheptamethylene.     See  c^/cZo-Hepta- 
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Ketohexametliylamme.    See  cyclo-Hexa.- 

none. 
Keto  wohexane-ooS-tricarboxylic       acid 
{l-dimethyl-2-keto-i-carboxyadipic 
acid),  methylic  salt  and  hydrolysis  of 
(Conrad),  A.,  i,  323. 
Ketohydrindene.     See  Hydrindone. 
Ketohydrindenecarboxylic    acid.       See 

Hydrindonecarboxylic  acid. 
Ketolactonic  acid  and  its  liomologues 
(Sprankling),   T.,  1159  ;    P.,    1897, 
173. 
Ketolactonic  acids,  ethylic  salts,  rate  of 
hydrolysis  of  (Sprankling),  T.,  1167  ; 
P.,  1897,  174. 
3-Ketonaplithaphenazine,        4-(^tchloro- 

(ZiNCKE  and  Noack),  A.,  i,  355. 
Ketone,     C^oHigO,    from     ^solauronolic 
chloride  and  zinc  methyl,  also  oxime, 
semicarbazone,  and  phenylhydrazone 
of  (Blanc),  A.,  i,  554. 
CjoHjgO,    from   nitrosomenthene,  hy- 
drazone,  hydrosulphide  (Ritchmann 
and  Kremers),  A.,  i,  84. 
CjoH^gO,    from   oil   of    Bucco  leaves, 
oxime,  ^nbromo-derivative  (Konda- 
koff),  a.,  i,  227;  (Bialobrzeski), 
A.,  i,  435. 
Michler's,      condensation     of,      with 
phenols,  and  oxidation  of  the  con- 
densation products  (Votocek),  A., 
i,  157. 
Ketonehydrazones,  behaviour  of,  towards 
phenylcarbimide  (Arnold),  A.,  i,  409. 
Ketones,  use  of,  in  photographic  deve- 
lopment (A.  and  L.  Lumiere  and 
Seyewetz),  a.,  ii,  470, 
detection    of,    by    colour    tests    (von 
BiTTo),  A.,  ii,  468. 
Ketones  and  Quinones.    See  also  : — 
Acetoacetylpyridine. 
4'-Acetoacetylquinoline. 
Acetone. 

Acetophenolenes. 
Acetophenone. 

Acetophenone-;?-acetamidophenol. 
Acetylacetone. 
Acetylbenzoylpyrogallol  dimethyl 

ether. 
Acetylcarbinol. 
o-Aeetylcoumarone. 
Acetylethyl  hexyl  ketone. 
Acetylmesitylene. 
Acetylmethyl  hexyl  ketone. 
Acetylphenylmethylpyrazolone. 
Acetylmpropyl  hexyl  ketone. 
Acetylsafraninone. 
Acetylsafranol. 
Acetylthebaolquinone. 


Amylaminohydroxyqni 
2'-Anilino-3'-phenvldih 


azolone-4'. 


phenyldihydroquin- 


Ketones  and  Quinones.     See  : — 

2' :  2' :  3-Anilinophenylmethyldiketo- 

hydrindene. 
Anilin  o  isorosindone. 
Anisic  acetone. 

^-Anisyl  cbloromethyl  ketone. 
Anisyl  dichloromethyl  diketone. 
Anisylidenemethyl  isopropyl  ketone. 
Anthraquinone. 
Benzeneazodeoxy  benzoin. 
Benzil. 

Benzophenone. 
Benzoyl  acenaphthene. 
Benzoylacetone. 
Benzoylanthracene. 
Benzoylbenzoguaiacol. 
^-Benzoylbenzylic  alcohol. 
^-Benzoyldiphenylmethane. 
o-Benzoyldiphenylsulphone. 
Benzoylfluorene. 
Benzoylguaiacol. 

Benzoylmethyl  m-  and  ^-tolyl  ethers. 
Benzoylphenanthrones. 
Benzoylpyrogallol. 
Benzoyl pyrogallol  dimethyl  ether. 
Benzoylpyrogallol  trimethyl  ether. 
Benzoylretene. 
;i?-Benzoyltriphenylmethane. 
Benzoylveratrole. 
Benzyl  ethyl  ketone. 
Benzylideneacetone. 
Benzylideneacetophenone. 
Benzylidenemethylisooxazolone. 
Benzyl  methyl  ketone. 
Benzyl  propyl  ketone. 
fr>;s-Phenylmethyldiketohydrindene. 
Jis-Phenylmethylpyrazoloneazo- 

diphenyl. 
3-Butyh"50carbostyril. 
Butyryldiphenyl. 
Camphorone. 
Camphorquinone. 
Carvone. 

Cholestenone,  oxy-. 
Cinnaraoyl  benzylic  cyanide. 
Cinnamylidenemethyhsooxazolone. 
Coumaroue. 

7-Cumyl  methyl  ketone. 
Deoxybenzoin. 
Deoxymesitylic  oxide. 
Deoxyphorone. 
Diacetyl-m-cresol. 

Diacetyldurene  and  Diacetylisodurene. 
Diacetylethylmesitylene. 
Diacetylmesitylene. 
Diacetyl-1  :  3  :  5-triethylbenzene. 
2  : 4-Diacetyl-7Ji-xylene. 
Dianilidoquinone. 
Dianisoil  ketone. 
a-Dibenzoylacetylmethane. 
a)8-Dibenzoylcinnamene. 
Dibenzylidenetropinone, 
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Ketones  and  Quinones.     See  :— 

Dibutyrylmesitylene. 

Di-MO-butyrylmesitylene. 

Dicamphanhexane-1 : 4-dione. 

Dicamplior. 

Dicamphorquinone. 

DiethylcycZohexanone. 

Diethyl  ketone. 

Diethylc^/cZopentanone. 

Diheptoylmesitylene. 

1  : 2-Dihydroxybenzophenone. 

3'  :  4'-Diliydroxybenzylideneindane- 

dione. 
Dihydroxyflavone. 
Dihydroxymethyleuefiavone. 
3 : 6-Diliydroxyxanthone. 
j^'-Diketohexahydrotetrazine. 
Diketohydrindene. 
Dimethoxyflavone. 
Dimethoxyqninonedimethylhemi- 

acetal. 
Dimethylcouraarone. 
1 : 3-Dimethyl-4 :  S-diketocj/cZohexene. 
DimethylcycZohexanones. 
Dimethylindolinones. 
DimethylketocT/cZopentene. 
a)-Dimethyllevulinic  methyl  ketone. 
Dimethylwooxazolone. 
DimethylcycZopentanone. 

2  : 4-Dimethylpyridone. 

1' :  2'-Diniethylquinolone-4'. 

1  : 3-Dimethyl-o-quinone. 

1'  :  3'-Dimethylthioketoquinazoline. 

Di-)8-naphthylsulphonacetone. 

cycZo-DipentenecycZopentanone. 

Diphenetoil  ketone. 

Diph  enoxy  quinone. 

Dipheny  1  acetophenone. 

Dipheny  Undone. 

/S-Dipheuylmethyl  ethyl  ketone. 

Diphenylci/cZopentanone. 

1  : 2-Diphenyl-6-pyridone. 

Diphthalylethane. 

Diphthalylethylene. 

Dipropionylmesitylene. 

Dipropyl  ketone. 

a-Dithienylethyl  methyl  ketone. 

Divalerylmesitylene. 

Ethoxymethyleneacetone. 

Ethyl  iso-butyl  ketone. 

Ethylcoumarone. 

Ethyldeoxybenzoin. 

Ethylci/cZohexanone. 

Ethylpentadecyl  ketone. 

Ethylct/cZopentanone. 

Ethyl  propyl  ketone  and  Ethyl  iso- 

propyl  ketoue. 
Ethylisorosindone. 
2'-Ethylthio-3'-phenyldihydroqumazo 

lone, 
Fenchone. 
Furfurylidenemethylwooxazolone. 


Ketones  and  Quinones.     See  : — 

Gallacetophenone. 

Gallodiacetophenone. 

c?/cZo- Heptanone. 

Hexahydrobenzophenone. 

ci/cZo-Hexanone. 

cyelo-  Hexenect/cZohexanone. 

a-Hydrindone. 

Hydrindones. 

Hydrindonylhydrindone. 

Hydroxyacetophenones. 

Hydroxyallyldihydropyridone. 

Hydroxy  benzophenone. 

p-  Hydroxy  benzylideneacetone. 

Hydroxycaraphor. 

Hydroxyethyldihydropyridone. 

Hydroxyketocoumaran. 

Hydroxymethoxyflavone. 

2:1:  5-Hydroxymethylacetophenone. 

Hydroxymethyldihydropyridone. 

Hydroxymethyleneacetylacetone. 

Hydroxymethylethyldihydropyridone. 

Hydroxy  phenyldihydropyridone. 

Hydroxyphenyl  j9-tolyl  ketone. 

Hydroxyworosindone. 

Hydroxytrimethyldihydropyridone. 

Indonylhydrindone. 

lonone. 

Ketazocamphadione . 

Ketocoumaran. 

K  etodihy  drophen  oparathiazine . 

Ketothiotetrahydroquinazoline. 

Menthone. 

Mesityl  oxide. 

Mesityl  pentadecyl  ketone. 

Methenyl-bis-acetylacetone. 

Methoethylheptanonolide. 

w-Methoxyflavone. 

Methoxymethyleneacetylacetone. 

Methoxynaphthyl  methyl  ketones. 

Methoxynaphthyl  propyl  ketones 

Methoxyphthalonic  acid. 

Methoxyworosindone. 

Methyl  aminohexyl  ketone. 

Methylbenzoylisooxazolone. 

Methylcoumarone. 

Methyldeoxybenzoin. 

Methyldiketoc^/cZohexenehydrate. 

Methyleneacetylacetone. 

Methylenebisacetylacetone. 

Methylenebisdihydroresorcinol. 

Methyl  ethyl  ketone. 

5  : 4-Methylethylisooxazolone. 

Methylheptenone. 

Methyl  heptylene  ketone. 

Metb  ylhexanone. 

Methyl  i;?/cZohexanones. 

MethylcJ/cZohexeneci/cZohexanone. 

MethylcycZohexenone. 

Methyl  hexyl  ketone. 

Methylketoci/cZopentene. 

Methylmethylolheptanoneol, 


INDEX   OF  SUBJECTS. 


811 


Ketones  and  Quinones.     See  : — 
Methy  hsooxazolone . 
Methyloxytriazine. 
Methylct/cZopentanone. 
Methylc?/c?opentenecyc?opentanone. 
Methylpheuylpyruvic  acid. 
2'-Methyl-3'-isopropyh'50carbostyril. 
Methylwopropylca/cZohexenones. 
Methyl  propyl  ketone. 
w-Methylrosindone. 
Methyl-o-quinone. 
Michler's  ketone. 
Naphthaquinone. 
Naphthyl  wobutyl  ketone. 
Naphthyl  ethyl  ketone. 
Naphthyl  methyl  ketone. 
Naphthyl  propyl  ketone. 
Naphthyl  mpropyl  ketone. 
Naphthylsiilphonacetone. 
Octanoylbenzene. 
Onoketone. 
ci/cZo-Pentadione. 
cvcZo-Penteneci/cZopentanone. 
Pentethylphenyl  methyl  ketone. 
Peonol. 

Phenacylaniline. 
Phenacyluaphthylamines. 
Phenacyl-;7-phenetidine. 
1-Phenacyltetrahydroquinoline. 
Phenacyl-as-TO-xylidine. 
Phenanthrone. 

Phenetyl  dichloromethyl  diketone. 
Phenoxyacetone. 
Phenylacetobenzylic  cyanide. 
Phenyl  aminoethyl  ketone. 
Phenyl  anilinoethyl  ketone. 
Phenyl  benzamidoethyl  ketone. 
2' :  2' :  3-Phenylbenzylmethyldiketo- 

hydrindene. 
Phenyl  butyl  ketone. 
Phenylisocarbostyril. 
1  :  4-Phenylcinnamylidene-3  :  5-pyr- 

azolidone. 
Phenyl  cyanobenzyl  ketone. 
3'-Phenyldihydro-quinazolone-4'. 
3'-Phenyl-2' :  4'-diketotetrahydroquin- 

azoline. 
Phenyldimethyldihydroresorcinol. 
2' :  3  :  2'-Phenyldimethyldiketohydrin- 

dene. 
l-Phenyl-3-dimethyl-5-pyrazolidone. 
Phenyl  ethyl  ketonp. 
Phenyl  heptadecyl  ketone. 
Phenyl  heptyl  ketone. 
Phenylketo-7n-diazine. 
Phenylketotetrahydroquinazoline. 
l-Phenyl-4-methoxybenzylidene-3  :  5- 

pyrazolidone. 
2' :  3-Phenylmethyldiketohydrin- 

dene. 
3  : 1-Phenylmethyldiketoquinazo- 

line. 


Ketones  and  Qninones.    See  : — 

2' :  3  : 2'-Phenylmethylethyldiketo- 
hydrindeue. 

Phenyl  methyl  ketone. 

1  -  Phenyl-  3  -methyl-  5  -ketopy  razolone. 

2'-Phenyl-l-methyl-4'-quinolone. 

Phenyl  naphthyl  ketone. 

Phenyl- )8-naphthylsulphonacetone. 

Phenyhsooxazolone. 

Phenyl  propyl  ketone. 

1-Phenylpyrazolidone. 

2-Phenyl-6-pyridone. 

Phenylpyruvic  acid. 

l-Phenyl-2 : 3  :3-trimethyl-5-pyrazol- 
idone. 

Phorone. 

Piperonylidenemethylzsooxazolone. 

Propionylmesitylene . 

Propylidenemethyltsooxalozone. 

Propyl  pentadecyl  ketone. 

Pulegone  and  wo-Pulegone. 

Quinone. 

Kesacetophenone. 

Rosindone. 

Eufigallol. 

Safraninone. 

Safranol. 

Salicylidenemethylmoxazolone. 

Suberone. 

Tanacetoketone. 

Tanacetone. 

Tetrahydroxybenzophenone. 

Tetrethylquinone. 

Thebaolquinone. 

Thujamenthone. 

Thujone. 

Toluquinene. 

l-^-Tolyl-4-benzylidene-3  :  5-pyTazol- 

idone. 
3'-^-Tolylketotetrahydroqmnazoline. 
3' :  I'-Tolylmethyldiketoquinazoline. 
Tolyl  methyl  ketone. 
^?-Tolylnaphthylsulphonacetone. 
l-j3-Tolyl-4-isopropylidenepyrazol- 

idone. 
l-jp-Tolyl-3  : 5-pyrazolidone. 
o-Tolylsulphonacetone. 
Trihydroxyflavone. 
1:2:  3-Trihydroxybenzophenoue. 
Triketohydrindene. 
Trimethylcoumarone. 
Trimethylc^/cZohexanone. 
1  : 3  :3-TrimethylcycZohexenone. 
Trimethyl-o-quinone. 
1:2':  3'-Trimethyl-4-qmnolone. 
Xyloquinone. 
Xylyl  methyl  ketones. 
m-  and  ^-Xylyl  heptadecyl  ketones. 
Ketonic  acid,  C8H14O3,  from  the  oxida- 
tion   of    )8-camphylic    acid,    and    its 
semicarbazone  (W.  H.  Pebkin,  jun.), 
P.,  1896,  191. 
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Ketonie  acids,  ethylic  salts  of,  condensa- 
tion of,    with  ethylic   cyanacetate   in 

the  presence  of  amines  (Guareschi), 

A.,  i,  168. 
<Z-Ketopinic  acid  (Gilles  and  Renwick), 

P.,  1897,  158. 
^-Ketopinic  acid,  its  oxidation,  and  its 

oxime  and  bromo-derivative   (Gilles 

and  Renwick),  P.,  1897,  65. 
Ketothiotetraliydroquiiiazoline    (Rupe), 

A.,i,  417. 
Kidney  bean.     See  Phaseolus  vulgaris. 
Kidneys,  action  of  oxalic  acid  and   its 

derivatives    on    the    (Ebstein    and 

Nicolaier),  a.,  ii,  422. 
Kieserite,     spectroscopic      analysis      of 

(Hartley  and    Ramage),   T.,    550; 

P.,  1897,47. 
Kino    from    Myristica    (Schaer),    A., 

ii,  278. 
Kirschwasser,      estimation     of     benz- 

aldehyde  in  (Cuniasse  and  de  Racz- 

KOWSKi),  A.,  ii,  527. 
Kjeldahl's  process,  study  of  (RiviiiRE 

and  Bailhache),  A.,  ii,  385. 
Kola  nuts,  valuation  of  (Carles),  A., 

i,  435. 
Kolanine,  extraction  of,  from  kola  nuts 

and   estimation  of,  in  (Carles),  A., 

i,  435. 
Koprosterol.     See  Coprosterol. 
Kosmochlor.     See  Cosmochlore. 
Kyanite  from  Sweden  (Igelstrom),  A., 

ii,  268. 
Kynurenic     acid,     sources    of    urinary 
(Capaldi  ;  Solomin),  A.,  ii,  576. 

estimation  of  (Capaldi),  A.,  ii,  608. 


Labr adorite  from  Minnesota  (  Winchell), 

A.,  ii,  54. 
Laccase,  co-existence  of,  with  tyrosinase 

in  fungi  (Bertrand),  A.,  ii,  117. 
Lactareus  vellereus  and  L.  vehttiiius,  the 
oxidising  ferment  of  (Bourquelot), 
A.,  ii,  223. 
Lactic     acid     {inactive    ethylidenelactic 
acid;  a-hydroxy propionic  acid),  oc- 
currence    of,    in    the    stomach  in 
disease  (de  Jong),  A.,  ii,  607. 
and  its  boiling  point  and  distillation 

(Dyes),  A.,  i,  236. 
separation    of,    into   its    active   com- 
ponents (Pasteur  Lect.),  T.,  693. 
detection  of  (de  Jong),  A.,  ii,  607. 
estimation  of    (Ulzer  and  Seidel), 
ii,  389. 
Lactic    acid,     methylic     salt,    rotatory 
power    and  dispersion  of  (Guye  and 
Melikian),  a.,  ii,  199. 


Lactic   acid,    a-thio-.     See  Methylthio- 

glycollic  Acid. 
Lactide  and  its  sublimation  temperature 

(DvEs),  A.,  i,  237. 
Lactone,  C9Hi7'N'03  +  2H20,  obtained  by 
the  action  of  arsenic  acid  on  mero- 
quiuenine  (Koenigs),  A.,  i,  498. 

CjoHigOs,  from  thujamenthone,  and  its 
oxime  (Wallach),  A.,  i,  247. 

Ci2H807Br2,  obtained  from  the  con- 
densation product  of  ethylic  acetone- 
dicarboxylate  (Jerdan),  T.,  1112. 

C12HJ0O7,  obtained  by  action  of  sodium 
on  ethylic  acetonedicarboxylate,  and 
its  hydrolysis  (Jerdan),  T.,  1110, 
1113  ;  P.,  1897,  168. 

Cj2Hi^N04,  from  orthamidophenol 
and  ethylic  oxalacetate,  and  action 
of  alcoholic  soda  on  (Wislicenus 
and  Beckh),  A.,  398. 
Lactones,  cis-  and  ^ra?w-isomerism  of 
(von  Baeyer  and  Villiger),  A., 
i,  597. 
Lactones    See  also  : — 

7-Acetylbutyrolactone. 

7-Acetyl-j8-phenylbutyrolactone, 

)8-Anhydrobenzilievulolactone. 

Antiaronic  acid  lactone. 

Azo-opianic  anhydroacetate. 

7-Benzoyl-)3-phenylbutyrolactone. 

Butyrolactonecarboxylic  acid. 

Campholenolactone. 

Camphorsulpholactone. 

Couniarin. 

Dibenzoylsuccinic  acid,  monethylic 
salt,  lactone  of. 

Dihydrocampholenolactone. 

Dihydroxydimethylacetoacetie    acid, 
lactone  of. 

2  :  4-Dihydroxydiphenylacetic  lactone. 

/35-Dimethylbutylenecarboxylic  acid, 
lactone  of. 

Dimethylmalic  acid,  )3-lactone  of. 

)87-Diphenyl-7-but3'rolactone. 

Diphenylcrotolactone. 

Gulonic  lactones. 

o-  and  /3-Hemipinobenzyl-iso-imide. 

MO-Hexolactone  (tso-caprolactone). 

Hexo-5-lactone  (caprolactone). 

Hexo-5-lactone-S-carboxylic  acid. 

Hydroalantolactonecarboxylic  acid. 

Hydroalantolactonitrile. 

Hydroxy- zso-camphoronic  lactone. 

Hydroxycamphorsulphonic  lactone. 

Hydroxydihydrocampholenolactone. 

Hydroxydimethyltricarballylic 
lactone. 

o-Hydroxydiphenylacetic  lactone. 

Hydroxyethoxydiphenylacetic  lactone. 

Hydroxyhejitoic  acid,  lactone  of. 

Hydroxymethylvalerolactone. 

S- Hydroxy -;8-phenylhexolactone. 
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Lactones.     See  also  : — 

a-  and  /3-Hydroxysantonin. 
Levulinic  lactone. 
Methoethylheptanonolide . 
Meth)damiDoethylpentolide. 
Methylnoropianic  acid. 
Oxalocitrolactone. 
Phenyl-i8-hydroxynaphthylacetic 

lactone. 
Phenyl -m-hydroxytolylacetic  lactone. 
Phenylquinylacetic  lactone. 
Phthalophenylisoimide. 
Pinarin. 
Raphanol. 
Santonin. 
Sedanolide. 
Stearolactone. 

2:4:2':  4'-Tetrahydroxydiplienyl- 
acetic  acid  lactone. 
lactonic  acid,  CsHioOg,  from  dimethyl- 
tricarballylic     acid     (Tiemann     and 
Semmler),  a.,  i,  159. 
Lactose  {milk-sugar),  heat  of  transfor- 
mation of  the  a-  into  the  )3-variety 
(Brown  and  Pickering),  T.,  767  ; 
P.,  1897,  129,  130. 
heat  of  dissolution  of    (Brown   and 

Pickering),  T.,  769. 
freezing  points  of  dilute  aqueous  solu- 
tions of  (Wildermann),  T.,   802; 
P.,  1897,  139. 
molecular  volume  of  (Pionchon),  A., 

i,  547. 
various    hydrazones   of   (van    Eken- 

STEIN  and  DE  Bruyn),  A.,  i,  41. 
action  of  alcohol  on  aqueous  solution  of 

(Tanret),  a.,  i,  392. 
reducing    power    of    (Tarulli     and 

Mamelli-Cubeddu),  a.,  ii,  354. 
estimation    of,   by    means    of   iodine 

(Romijn),  a.,  ii,  466. 
estimation      of,      in      human      milk 

(Thibault),  a.,  ii,  80. 
estimation  of,  in  milk  (Richmond  and 

Boseley),  a.,  ii,  525. 
estimation  of,  in  terms  of  copper  oxide 
(Defren),  a.,  ii,  193. 
7-Lactose  {y-milk-sugar)  (Tanbet),  A., 

i,  392. 
Lactose-yeast,  fermentation  of  galactose 

by  (Batj),  a.,  ii,  423. 
Lactylcarb amide,  nitro-,  action  of  baryta 
water    on    (Franchimont    and   van 
Erp),  a.,  i,  6. 
)3-Lactylcarbamide    (van     Dam),     A., 

i,  23. 
Lamitiaria   digitata,     condition   of  the 

iodine  on  (Eschle),  A  ,  ii,  339. 
Lanopalmic  acid  from  wool  fat  (Darm- 
staedter  and  LiFSCHiJTz),  A.,  i,  180. 
Lanthanum,  separation  of,  from  monazite 
(Drossbach),  a.,  ii,  38. 


Lanthanum      oxide,       estimation       of 
(Glaser),  a.,  ii,  191. 
silicotungstate      (Wyruboff),       A., 
ii,  176. 
Lapacho  wood,  lapachonone  from  (Crosa 

and Manuelli),  A.,  i,  630. 
Lapachonone,  properties  of,  and  its  di- 
chloro- derivative    (Crosa  and  Man- 
uelli), A.,  i,  630. 
Lapaconitine,  occurrence  of,  in  A.  Septen- 
trionale,  its  properties  and  trihromo- 
derivative  (Rosendahl),  A.,  i,  303. 
Lard,  analysis  of  (von  Raumer),   A., 

ii,  389. 
Lathyrus,   occurrence    of    choline    and 
betaine  in  various  species  of  (Jahns), 
A.,  i,  382. 
Lathynos    sylvestris,   action   of    nodule- 
bacteria  on  (Nobbe  and  Hiltner),  A., 
ii,  64. 
Laumontite,  genesis  of  (Lacroix),  A., 

ii,  506. 
Laurel  oil,  action  of  stannous  chloride 

on  (Hirschsohn),  A.,  ii,  236. 
Lauronic    acid,    amino-,    ethylic    salt, 

sulphate  (Noyes),  A.,  i,  191. 
%50-Lauronolic  acid, and  its  chloride  and 

nitrile  (Blanc),  A.,  i,  538. 
wo-Lauronolic   chloride,  action  of  zinc 

methyl  on  (Blanc),  A.,  i,  554. 
iso-Lauronolylic    cyanide  (Blanc),    A., 

i,  538. 
Lava,    altered    Vesuvian   (Loewenson- 

Lessing),  a.,  ii,  56. 
Lavender  oil,  examination  of  (Schimmel 

and  Co.),  A.,  ii,  435. 
Lead,  occurrence  of,  in  common  minerals 
(Hartley  and  Ramage),  T.,  533 
P.,  1897,  11. 
electromotive   force  required  for  the 
separation  of  (Nernst),  A.,  ii,  395. 
thermo-electric  properties  of  (Burnie), 

A.,  ii,  439. 
diffusion  of,  in  mercury  (Meyer),  A., 

ii,  482. 
reaction  of  lead  sulphate  and  of  sul- 
phurous anhydride  with  (Jenkins 
and  Smith),  T.,  671,  672  ;  P.,  1897, 
104. 
solubility  of,  in  potable  waters  (An- 
tony and  Benelli),  A.,  ii,  37. 
solubility    of,   in    zinc  (Spring   and 
Romanoff),  A.,  ii,  36. 
Lead  alloy  with  calcium  (Warren),  A., 
ii,  213. 
with  copper  and  silver,  freezing  points 
of   (Heycock  and  Neville),    A., 
ii,  245. 
with  gold  and    silver,   liquation    of, 

(Matthey),  a.,  ii,  323. 
with  zinc,  freezing  points  of  (Heycock 
and  Neville), T,,  394;  P.,  1897,  61. 
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Lead  chloride,  crystallography  of 
(Stober))  a.,  ii,  409. 
rate    of   solution  of    (No yes    and 
Whitney),  A.,  ii,  479. 
rubidium    chlorides    (Erdmann    and 

Kothner),  a.,  ii,  98. 
chlorate,    solubility  of  (Mylius   and 

Funk),  A.,  ii,  443. 
nitrate,  freezing  point  and  concentra- 
tion of  the  saturated  aqueous  solu- 
tion of  (de  Coppet),  a.,  ii,  305. 
rate  of  inversion  of  sugar  by  (Long), 

A.,  ii,  547. 
precipitation   of  dextrin  and  other 
organic  substances  by  (Lachaud), 
A.,  ii,  445. 
basic  (Athanasesco),  A.,  ii,  451. 
and  barium   nitrate   and  formates, 
solubility  of  isomorphous  mixtures 
of  (Fock),  a.,  ii,  480. 
oxide  dissolved  in  alkalis,  ionic  condi- 
tion of  (Liebenoff),  a.,  ii,  394. 
peroxide  ions  in  secondary  cells  (Lie- 
benoff ;  Loeb),  a.,  ii,  239. 
metaplumbate    and     metallic    meta- 

plumbates  (Hoehnel),  A.,  ii,  36. 
phosphite,  action  of  ethylic  iodide  on 
(Michaelis     and     Becker),    A., 
i,  391. 
silicotungstate  (  Wyrtiboff),  A. ,  ii,  1 77. 
sulphate,  action  of  gaseous  hydrogen 
chloride  on  (Colson),  A.,  ii,  211. 
melting  points  of  mixtures  of  sodium 
sulphate  with  (Le  Ch  atelier),  A. , 
ii,  135. 
sulphite,  occurrence  of,  in  a  mineral 
(Penfield  and  Foote),  A.,  ii,  563. 
sulphide,  action  of  oxygen  on  heated 
(Jenkins  and  Smith),  T.,  QQ6  ; 
P.,  1897,  104. 
reaction  of  lead  sulphate  with  (Jen- 
kins and  Smith),  T.,  669  ;   P., 
1897,  104. 
thiosulphate     and     strontium     thio- 
sulphate,^  solubility  of  isomorphous 
mixtures  of  (Fock),  A.,  ii,  480. 
Lead,  detection,  estimation,  and  separa- 
tion of — 
reaction   of,    with    nitroso-)3-naphthol 

(Burgass),  a.,  ii,  163. 
estimation  of,  colorimetrically  (Lucas), 

A.,  ii,  125. 
estimation    of,    electrolytically    (von 

Giese),  a.,  ii,  522. 
estimation  of,  volumetrically  (Pope), 

A.,  ii,  125. 
estimation   of,   by  blue  molybdenum 

oxide  (Purgotti),  A.,  ii,  77. 
estimation    of,    in   bronze   and   brass 

(Hollard),  a.,  ii,  521. 
estimation  of,    in   commercial  copper 
(Hollard),  A.,  ii,  190. 


Lead,  detection,  estimation,  and  separa- 
tion of — 

estimation  of,  in  minerals  (Giorgis), 

A.,  ii,  346. 
estimation     of,     in     monazite     sand 

(Glaser),  a.,  ii,  191. 
estimation     of,     in     potable     waters 
(Antony  and  Benelli),  A.,  ii,  75. 
separation  of  bismuth  from  (Benkert 

and  Smith),  A.,  ii,  435. 
separation  of  copper  from  (Murmann), 
A.,  ii,  346. 
Leaves,  transportation  of  proteids  from 
(Suzuki),  A.,  ii,  580. 
the  reducing  substance  of  green  (CuR- 
tius  and  Reinke),  A.,  ii,  584. 
Lecanora,  constituents  of  various  species 
of  (Hesse),  A.,   i,  256;   (Zopf),  A., 
i,  364,  436. 
Lecanorol,   occurrence  of,   in  Lecanora 

atra  (Zopf),  A.,  i,  436. 
Lecasteric     acid     and    its     anhydride 

(Hesse),  A.,  257. 
Lecithin,    physiological  significance   of, 
in  plants  (Stoklasa),  A.,  ii,  116. 
the  amount  of,  in  various  stages  of 
growth    of     plants    (Hanai),    A., 
ii,  275. 
Lecture  experiment  with  liquid  carbonic 
anhydride  (Barus),  A.,  ii,  400. 
oxidising    and  reducing  properties  of 
hydroxylamine  (Haber),  A.,  ii,  24. 
Lecture,    memorial:    Pasteur    (Frank- 
land),  T.,  683;  P.,  1897,  79. 
Leech  extract,  effect  of,  on  the  putresci- 
bility  of  blood  (Bosc  and  Delezenne), 
A.,  ii,  334. 
Leguminosce,  inoculation  of,  with  nodule 
bacteria  (Nobbe  and  Hiltner),  A., 
ii,  64. 
See  Plants,  Leguminous;  and  also  Agri- 
cultural Chemistry. 
Lemon  oil,    examination  of  (Garnett), 
A.,  ii,  290  ;  (Schimmel  and  Co.),  A., 
ii,   435  ;   (Soldaini  and  Bert:6),  A., 
ii,  604. 
Lemonol,  from  oil  of  Aiidropogon  Schcen- 
anthus  (Barrier  and  Bouveault),  A. , 
i,  359. 
Lentils.     See  Agricultural  Chemistry. 
Leonite,    from    Stassfurt  (Tenne),  A., 

id,  268. 
Lepraria    latebrarum,   constituents   of : 

leprarin  (Zopf),  A. ,  i,  437. 
Leucaemia,  albumosuria  and  histonuria 
in  (Burian),  a.,  ii,  112. 
histonuria     during     (Jolles),      A., 
ii,  183. 
Leucite,   from     Montana     (Weed    and 
Pirsson),  a.,  ii,  217. 
constitution  of  (Clarke),  A.,  ii,  51. 
artificial  (Doelter),  A.,  ii,  329. 
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Leucodendron    cOTicinnumy   bitter    prin- 
ciples contained  in  (Merck),  A, ,  i,  167. 
Leucodrin,    and    its    acetyl    derivative 

(Merck),  A.,  i,  167. 
Leucoglycodrin  (Merck),  A.,  i,  167. 
Leuponic   acid,    constitution    and    pro- 
perties of  (KoENiGs),  A.,  i,  497. 
and  its  acetyl  derivative  (Skraup),  A., 
i,  99. 
Levistieum  officinale,  oil  of,  constituents 

of  (Brau^),  a.,  i,  428. 
Levulinic    acid   {^-acetylpropionic  add, 
acetonylacetic  acid),  from  o-hydroxy- 
pentenoic  acid  (Fittig),  A.,  i,  15. 
heat  of  combustion  and  formation  of 
(Berthelot      and     Andr^),     A., 
i,  322. 
action  of  dehydrating  agents  on  (Ber- 
thelot and  Andr]^),  A.,  i,  15. 
estimation      of     (Berthelot       and 
Andr^),  A.,i,  134. 
Levulinic       anhydride,        ^^-dihromo- 

(Wolff  and  Rudell),  A.,  i,  216. 
Levulinic  lactone,    heat  of  combustion 
and    formation  of    (Berthelot  and 
ANDRit),  A.,  i,  322. 
Levulose   {d-fructose,  fruit    sugar), 

occurrence    of,   in   Amorjjhojjhallus 
Konjak  {IsvKAUOTo),  A.,  ii,  275. 
heat  of  transformation  of  the  o-  and  the 
;3- variety  (Brown  and  Pickering), 
T.,  765;   P.,  1897,  129,  130. 
heat   of  dissolution  of  (Brown   and 

Pickering),  T.,  769. 
molecular  volume  of  (Pionchon),  A., 

i,  547. 
anhydrous,  solution-density  and  cupric- 
reducing  power  of  (Brown,  Morris 
and   Millar),    T.,  277,  280,  284  ; 
P.,  1897,  4. 
action  of  acids  on   (Berthelot  and 

ANDR]fi),  A.,  i,  134, 
action    of   alkali    on    (Framm),    A., 

1,  5. 
actionofbenzhydrazide  and  of  hydrazine 

hydrate  on  (Davidis),  A.,  i,  5. 
decomposition  of,  by  water  (RA"f man 

and  SuLc),  A.,  ii,  137. 
behaviour  of,  in  the  organism  (Voit), 

A.,  ii,  511. 
estimation    of,    by    means    of  iodine 
(Romijn),  a.,  ii,  466. 
Levuloseketazine     (fructoseketazine) 

(Davidis),  A.,  i,  5. 
Levnlosephloroglucide  (d-fructosephloro- 
glucide),    and  its  bromo-   and  chloro- 
derivatives  and  anhydride  (Councler), 
A.,  i,  613. 
Levure     de      Duclaux,      nutrition     of 

(Pfeffer),  a.,  ii,  224. 
Levure     lactiqne     (Pasteur     Lect.), 
T.,  712. 


Lewisite    from     Brazil     (Httssak    and 

Prior),  A.,  ii,  411. 
Licareol,  conversion  into  lemonol  (Bar- 
bier  and  Bouveault),  A.,  i,  359. 
Licarhodol,     conversion     into    lemonol 
(Barrier  and  Bouveault),  A.,  i,  359. 
Lichens,  compounds  from  (Hesse),  A., 
i,  256  ;  (ZoPF),  A.,  i,  362,  436. 
the  chemistry  of   the  membranes  of 

(Escombe),  a.,  ii,  155. 
See  also  Agricultural  Chemistry. 
Light,  luminescence  on  crushing  crystals 
(Arnold),  A.,  ii,  3. 
on  crushing  crystals  of  derivatives  of 
santonin      (Brugnatelli),     A., 
ii,  4. 
phosphorescence  of  strontium  sulphide 
(Rodriguez),  A.,  ii,  450  ;  (Mour- 
ELo),  A.,  ii,  469. 
of  decomposing  wood  (Kutscher), 
A.,  ii,  381. 
See    also  Photochemistry    and    Agri- 
cultural Chemistry. 
Lignone-blue.    See  Dianilinodimethoxy- 

diphenylquinone. 
Lime.     See  Calcium  Oxide  and  Agricul- 
tural Chemistry. 
Limestone,  absorption    of,    by   granitic 
magma  (Lacroix),  A.,  ii,  148. 
alteration  of,  by  volcanic    fumaroles 

(Lacroix),  A.,  ii,  508. 
reniform,  from  Villejuif  (Franchet), 
A.,  ii,  47. 
Limestones,  estimation  of  magnesia  in 
(Herzfeld     and    Forster),     A., 
ii,  345. 
coral-,    from    Florida    (Hovey),    A., 
ii,  504. 
Limonene,  production  of  a,  from  gutta 
percha  resin  (Tassinari),  A.,  i,  93. 
substance   from  the  action  of  amylic 
nitrite  on  a  (Tassinari),  A.,  i,  93. 
Limonite   deposited    by  mineral    water 

(Case),  A.,  ii,  110. 
Limonites,  composition  of  (Hartley  and 

Ramage),  T.,  536  ;  P.,  1897,  12. 
Lina  populi,  pigment  in  the  elytrfe  of 

(Griffiths),  A.,  i,  579. 
Z-Linalol  from  basil  oil  acetate  (Dupont 

and  Guerlain},  A.,  i,  429. 
Linseed  meal.     See  Agricultural  Chem- 
istry. 
Linseed   oil,    assay    of  (Lippert),    A., 
ii,  529  ;  (Amsel),  A.,  ii,  609. 
discrimination  between  boiled  and  un- 
boiled (Morpurgo),  a.,  ii,  292. 
iodine  number   of  (Fassbender  and 
Kern),  A.,  ii,  610. 
Lipase,  presence  of,  in  blood  (Hanriot), 
A.,  ii,  149. 
presence  of,  in  the  ferments  of  Penicil- 
lium  glaucum  (Teller),  A.,  ii,,  274. 
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Lipase,    estimation   of    (Hanriot   and 

Camus),  A.,  ii,  273. 
Lipases  from  blood  and  pancreatic  juice, 
comparison    of   the    (Hanriot),    A., 
ii,  378. 
Lipochromes  of  decapod  Crustacea  (New- 
biggin),  A.,  ii,  334. 
Liquefaction  of  mixtures   of  two  gases 

(Duhem),  a.,  ii,  364. 

Liquids,  some  thoughts  about  (Speyers), 

A.,  ii,  247. 

apparatus  for  determining  the  relative 

density  of  (Zaloziegki),  A.,  ii,  134. 

apparatus  for  stirring  (Schultze),  A., 

ii,  138. 
miscible,     viscosity    of    mixtures    of 
(Thorpe  and  Rodger),  T.,  360  ;  P., 
1897,  49. 
volatile,  apparatus  for  the  fractional  dis- 
tillation of  (Young  and  Thomas), 
T.,  440;  P.,  1897,  58. 
Liquorice,   analysis  of  stick   (Py),  A., 

ii,  461. 
Lithium,   valency   of  (Wyruboff),  A., 
ii,  175. 
salts,  isomorphous  relations  of  (Krick- 

meyer),  a.,  ii,  18. 
borate  (Le  Chatelier),  A.,  ii,  448. 
bromate,    solubility   of  (Mylius    and 

Funk),  A.,  ii,  443. 
bromide,  ammonia  compound  of  (Bon- 

nefoi),  a.,  ii,  371. 
carbide  (Guntz),  A.,  ii,  212. 
carbonate,    melting    point    curve    for 
mixtures  of  potassium  carbonate  and 
(Le  Chatelier),  A.,  ii,  204. 
chlorate,  solubility  of,  in  water  (Mylius 

and  Funk),  A.,  ii,  443. 
chloride,  refractive  power  of,  when  dis- 
solved   in    ethylic    and   propylic 
alcohol    (Gladstone    and    Hib- 
bert),  T.,  827  ;  P.,  1897,  142. 
electrolytic  dissociation  of,  in  acetone 

solution  (Carrara),  A.,  ii,  472. 
freezing  points    of    dilute  aqueous 
solutions  of  (LooMis),  A, ,  ii,  305. 
diffusion  of  (Behn),  A.,  ii,  545. 
drying      and      deliquescence      of 

(Smither),  a.,  ii,  316. 
ammonia    and    methylamine    com- 
pounds of  (Bonnefoi),  a,,  ii,  371. 
ehromate,     solubility    of,     in    water 

(Mylius  and  Funk),  A.,  ii,  443. 
potassium  ehromate  (Zehenter),  A., 

ii,  322. 
fluoride,    solubility    of  (Mylius   and 

Funk),  A.,  ii,  443. 
zirconium      fluoride      (Wells      and 

Foote),  a.,  ii,  559. 
hydride  (Guntz),  A.,  ii,  86. 
iodate,     solubility    of   (Mylius   and 
Funk),  A.,  ii,  443. 


Lithium  nitride  (Guntz),  A.,  ii,  143. 

silicotungstate      (Wyruboff),       A. 
ii,  175. 

sulphomolybdate    (Rosenheim),    A. , 
ii,  497. 
Litmus,    significance  of    the   change  of 

colour  of  (Lescceur),  A.,  ii,  136. 
Liver,  cause  of  formation  of  sugar  in  the 
(Paton),  a.,  ii,  571. 

coagulating  and  toxic  action  of  extract 

of  (Mairet  and  Vires),  A.,  ii,  330. 

LoUingite,    composition  of  (Rammels- 

berg),  a.,  ii,  560. 
Lolium  23eTenne,  spectrum  of  the  chloro- 
phyll of  (IItard),  a.,  i,  578. 
Longstaff  medal.     Presentation  of,    to 

Prof.  Ramsay,  T., 1.591 ;  P.,  1897,  80. 
Lophin.     See  Triphenylglyoxaline. 
Lovage,  oil  of,  constituents  of  (Braun), 

A.,  i,  428. 
* '  Lorenite  "   (S-iodo-i-hydroxyquinoline- 

1-sulphonic  acid  and  salts  (Claus  and 

Kauffmann),  a.,  i,  634. 
"  Loretin"  {2-iodo-l-hydroxyquinoUne-i- 

stol2)honic  acid),  alkali   earth   salts   of 

(Claus  and  Baumann),  A.,  i,  580, 
Luciferase,    from    animals    and    plants 

(Dubois),  A.,  ii,  112. 
Lucium,     an      alleged      new      element 

(Crookes),  a.,  ii,  144. 
Lungs,    absorption   of    oxygen  by    the 

(Haldane  and  Lorrain  Smith),  A., 

ii,  59,  218. 
Lupanine,    identity    of,    from    different 

species  of  Lupinus  (Davis),  A.,  i,  174. 
c?-Lupanine  (Schmidt),  A.,  i,  645. 

from  Lupinus  polyphylliis  (Gerhard), 

A.,  i,  646. 
d-  and  Z-Lupanines,  properties  of  (Davis), 

A.,i,  174. 
Lupinidine,    occurrence    of  (Schmidt), 
A.,  i,  645. 

properties  of,  and  its  salts  (Berend), 
A.,  i,  645. 
Lupinine,  occurrence  of  (Schmidt),  A., 
i,  645. 

properties  of,   and   its  salts,  also  its 
diacetyl-    and     dichloro-derivatives 
(Berend),  A.,  i,  645. 
Lupins,  alkaloids  of  seeds  of  (Davis  and 
Schmidt),  A.,  i,  645. 

amount  of  alkaloids  in  seeds  of  various 
(Gerhard),  A.,  i,  646. 

See  also  Agricultural  Chemistry. 
Lupinus,  examination  of  the  alkaloids  in 

the  seeds  of  seven  species  of  (Ger- 
hard), A.,  i,  646. 
Lupinus  albus,  alkaloids  of  (Soldaini), 

A.,  i,  646. 
Lupinus  albus,  L.  angustifolius,  and  L. 

luteus,  the  nitrogen  compounds  in  the 

seedlings  of  (Schulze),  A.,  ii,  156, 
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Lupinus  angustifolius,  the  alkaloid  con- 
tained in  the  seeds  of  (Davis),  A., 
i,  174. 

Lupinus  luteus  L.,  action  of  nodule-bac- 
teria on  (NoBBE  and  Hiltnee),  A., 
ii,  64. 
alkaloids  of  the  seeds  of  (Berend),  A., 
i,  645;  (Davis),  A.,  i,  174. 

Lupinus  luteus,  L.  niger,  and  L.  perennis, 
alkaloids  of  the  seeds  of  (Schmidt), 
A.,  i,  645. 

Lupinus  niger  and  L.  polyphyllus,  al- 
kaloids of  the  seeds  of  (Gerhard),  A. , 
i,  646. 

Luteolin,  tetracetj'l  derivative  of  (Her- 
zig),  a.,  i,  94. 
triethylic  ether  (Perkin),   T.,  191  ; 

(Herzig),  a.,  i,  94. 
trimethylic  ether,  formation  of 
(Perkin),  T.,  191. 

Lutidine,  compounds  of,  with  metallic 
salts  (Tombeck),  A.,  i,  560. 

Lutidine.  See  2  :  4-,  and  3  : 4-Dimethyl- 
pyridines. 

«/'-Lutidostyril  (2  :  i-dimethylprjridone) 
(Collie),  T.,  307  ;  P.,  1897,  143  ; 
(Aston  and  Collie),  T.,  653;  P., 
1897,  89. 

i/'-Lutido8tyril-5-carboxylic  acid  and  its 
ethylic  salt  (Collie),  T.,  310;  P., 
1897,  43. 

Lyxitol,  and  the  action  of  benzaldehyde 
on  it  (Bertrand),  A.,  i,  326.^ 

Lyxonic  acid,  phenylhydrazide  of,  and 
separation  of,  from  xylonic  acid  (Ber- 
trand), A.,  i,  326. 

Lyxose  from  the  reduction  of  lyxonic 
lactone,  and  reduction  of  (Bertrand), 


Maclurin,  derivatives  of  (Perkin),  T., 

186  ;  P.,  1897,  5. 
Maclurinazobenzene,     constitution     of 

(Perkin),  T.,  186  ;  P.,  1897,  5. 
Madder  dyestuffs,  history  of  (Lieber- 

mann  and  Friedlander),  A.,  i,  157. 
Magdala  red,  electrical  convection  of,  in 

solutions  (Picton  and  Linder),  T., 

571. 
Magenta,  "acid,"  Schiffs  reaction  with 

(Lef^vre),  a.,  ii,  526. 
"Magnesia,  hypoiodite  of,"  constitution 
of  (Walker  and  Kay),  A.,  ii,  261. 

See  also  Magnesium  oxide. 
Magnesite  from  Moravia  (Helmhacker), 

A.,  ii,  565. 
Magnesium,  atomic  weight  of  (Richards 
and  Parker),  A.,  ii,  38. 

action  of  methylic  alcohol  on 
(Szarvasy),  a.,  i,  309. 


Magnesium  powder,  action  of  nitrogen 

on  (Snape),  T.,  527. 
Magnesium  alloys  with  zinc,   freezing 
points  of  (Heycock  and  Neville), 
T.,  395;  P.,  1897,  61. 
Magnesium  bromide,  freezing  points  of 
solutions  of,  in  hydrated  magne- 
sium chloride  (van't  Hoff  and 
Dawson),  A.,  ii,  361. 
iodide,  nitrate  and  chromate,  solu- 
bilities of  (Mylius  and  Funk), 
A.,  ii,  443. 
carbonate.     See  Agricultural  Chemis- 
try, 
rubidium   hydrogen  carbonate   (Erd- 

MANN  and  Kothner),  A.,  ii,  98. 
sodium    carbonate    (Schulten),    A., 

ii,  146. 
chlorate,  solubility  of  (Mylius   and 

Funk),  A.,  ii,  443. 
chloride,  hydrated,  depression  of  the 
melting  point  of,  by  dissolved  sub- 
stances (van't  Hoff  and  Daw- 
son), A.,  ii,  361. 
and  nitrate,  drying  and  deliquescence 
of  (Smither),  a.,  ii,  316. 
chromite  (Dufau),  A.,  ii,  145. 
hydroxide,     precipitation    of     iodine 
together  with  (Rettie),   P.,  1896, 
178. 
iodate,    solubility    of     (Mylius    and 

Funk),  A.,  ii,  443. 
pyrothio-arseuo-oxythiomolybdate 
(Weinland     and     Sommer),     A., 
ii,  557. 
nitride,  action  of,  on  metallic  chlorides 
(Smits),  a.,  ii,  33. 
action  of  benzaldehyde,  of  chloroform, 
and  of  hexachlorethane  (Snape), 
T.,  527  ;  P.,  1897,  50. 
action  of  methylic  alcohol  on  (Szar- 
vasy), A.,  i,  211. 
oxide     (magnesia)      precipitation      of 
dextrin  and  other  organic  sub- 
stances   by     (Lachaud),     A., 
ii,  445. 
See  also  Agricultural  Chemistry, 
phosphates  (Struve),  A,,  ii,  372. 
rubidium  phosphate   (Erdmann  and 

Kothner),  A.,  ii,  98. 
trimetaphosphimate  (Stokes),  A.  ,ii,  28. 
iminodiphosphate  (Stokes),  A.,  ii,  29. 
potassium    silicate   and   fluoride   sili- 
cates (Duboin),  a.,  ii,  96. 
silicotungstate       (  Wyruboff),       A. , 

ii,  177. 
sulphate,  refractive  powers  of  solid 
and  dissolved  (Gladstone  and 
Hibbert),  T.,  825. 
cryohydric  temperatures  of  isomor- 
phous  mixtures  of  zinc  sulphate 
with  (Bruni),  A.,  ii,  478* 
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Magnesium  sulphate,  freezing  points  of 
solutions  of,  in  hydrated  magne- 
sium chloride   (van't  Hoff  and 
Dawson),  A.,  ii,  361. 
soluhility     of,     in     fused     sodium 
sulphate    (Le    Chatelier),    A., 
ii,  135. 
or  chloride  and  potassium  chloride, 
or   sulphate,    simultaneous  solu- 
bility in  water  of  (Lowenherz), 
A.,  ii,  396. 
copper    sulphate    (Scott),    T.,    567  ; 
P.,  1897,  71. 
Magnesium  hydroxide  methoxide,   and 
the  action  of  water  and  acids  on  it 
(Szarvasy),  a.,  ii,  211. 
methoxide    and    the   action   of  heat, 
water,    and  bromine   on    (Szar- 
vasy),  a.,  i,  309,  310. 
action    of   carbonic    anhydride    or 
sulphurous      anhydride     on,     in 
methylic  alcohol  solution  (Szar- 
vasy),  a.,  i,  585,  586. 
methylic  carbonate  and  sulphite,  and 
action  of  acids  on  (Szarvasy),  A., 
i,  585,  586. 
Magnesium,    detection  and  estimation 
of— 
reaction    of,   with  nitroso-jS-naphthol 

(BuRGASs),  A.,  ii,  63. 
estimation  of,    in  limestones   (Herz- 
FELD  and  Forster),  A.,  ii,  345. 
Magnetite,  artificial  (Doelter),  A.,  ii, 

54,  329. 
Magnetites,  composition  of  (Hartley 
and  Ramage),    T.,    538;    P.,    1897, 
12. 
Maize.     See  Agricultural  Chemistry. 
Maize    germ    cake.      See    Agricultural 

Chemistry. 
Malachite,  origin  of  (Hall),  A.,  ii,  105. 
iodine  in  (Autenrieth),  A.,  ii,  561. 
product  on  heating  (Franchet),  A., 
ii,  49. 
Male  fern,    estimation  of  filicic  acid  in 
preparations       of      (Daccomo      and 
Scoccianti),  a.,  ii,  355. 
Maleamide,  preparation  of  (van  Linge), 

A.,  i,  619. 
Maleic  acid,  physiological  behaviour  of, 
in  plants  (Ishizuka),  A.,  ii,  276. 
bromo-,  action  of  potassium  hydrosul- 
phide,    and    of    thiocarbamide    on 
(Andreasch),  a.,  i,  328. 
hydrothio-,  and  its  benzoyl  derivative 
(Andreasch),  A.,  i,  328. 
Maleic  acid-aldoxime    anhydride    and 
action    of  heat    on    its    bromo-   and 
chloro-derivatives     and     their    salts 
(Hill  and  Allen),  A.,  i,  656. 
Maleic  anhydride,  sublimation  tempera- 
ture of  (Dyes),  A.,  i,  237. 


Maleic  anhydride,  action  of  carbamide 

and    of    0-    and  ^-toluidine    and    o- 

and    )8-naphthylamine    on    (Dunlap 

and  Phelps),  A.,  i,  461. 

Maleic  bromide,  bromo-  (Torrey),  A., 

i,  557. 
Maleindianil,  ^ichloro-  (Anschutz  and 

Beavis),  a.,  i,  365. 
Maleinimide,  dichloro-,  and  its  chloride, 
and  diphenyl   ether  (Anschutz  and 
Schroeter),  a.,  i,  368. 
Maleinimideanil,   c^ichloro-  (Anschutz 

and  Schroeter),  A.,  i,  368. 
Malein-p-tolil,    dichloro-,    and    its  di- 
chloride,    and  dimethyl  and  diethyl 
ethers    (Anschutz  and    Guenther), 
A.,  i,  365. 
Malein-;?-tolilanil,  dichloro-  (ANSCHiJTZ 

and  Guenther),  A.,  i,  366. 
Malein-jo-tolildipiperidide,     rftchloro- 
(  Anschutz     and    Guenther),     A., 
i,  366. 
Maleinuric  acid  (Dunlap  and  Phelps), 

A.,  i,  461. 
Malic    acid,    occurrence    of,   in  cereals 
(Vaudin),  a.,  ii,  425. 
optical  behaviour  of  (Winther),  A., 

i,  324. 
active,    benzylimide  of   (Ladenburg 

and  Herz),  A.,  i,  460. 
detection  of,  by  colour  tests  (Pinerua), 

A.,  ii,  290. 
detection    of,    in   plants   (Berg    and 

Gerber),  a.,  ii,  527. 
detection  of,   in  presence   of  tartaric 
acid  (Stahre),  A.,  ii,  290. 
Malic  acid,  ammonium  hydrogen  salt, 
action  of  heat  on,  and  racemic  trans- 
formation of  (Kenrick),  a.,  i,  506. 
silver  salt,  action  of  wopropylic  iodide 
and     ethylic    iodide    on     (Purdie 
and  Lander),  P.,  1896,  221,  222. 
ethylic  salts,  optical  activity  of  (Pur- 
die and  Landerj,   P.,  1896,  221, 
222. 
isopropylic  salt  (Purdie  and  Lander), 
P.,  1896,  221. 
Malic  acid,  thio-,  and  its  benzyl  deriva- 
tive (Andreasch),  A.,  i,  328. 
2-Malic    acid,    synthesis    of   (Pasteur 
Lect.),  T.,  704;  P.,  1897,  79. 
imide  of  (Ladenburg),  A.,  i,  138. 
Malic  anhydride,  action  of  methylamine 
on    (PiUTTi    and    GiusTiNlANi),  A., 
i,  24. 
Malonamide,    heat     of    combustion    of 
(Stohmann    and    Haussmann),   A., 
ii,  360. 
Malonic   acid,  formation  of  (Jerdan), 
T.,  1108. 
action  of  magnesium  oxide  on  (Mas- 
sol),  A.,  i,  506. 
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Malonic  acid,  changes  undergone  by,  in 
the  organism  (Marfoki),  A.,  ii,  419. 
Malonic  acid,  ammonium  salt,  heat  of 
combustion    of    (Stohmann     and 
Haussmann),  a.,  ii,  360. 
barium  salt,  action  of  acetic  anhydride 
on  (Oddo  and  Manuelli),  A.,  i,180. 
ethylic     salt,    condensation    of,   with 
diethylic        acetonedicarboxylate 
(Rimini),  A.,  i,  25. 
action  of,  )8-rfibromacrylic  acid  on 
(GoLDSCHMiDT    and    Knopfer), 
A.,  i,  21. 
action   of  ethylic   7-chlorobutyrate 

on  (MONTEMARTINl),   A.,  i,  19. 
action   of  ethylic   orthoformate  on 
(Claisen  and  Hasse),  A.,  i,  696. 
Malonic    acid,    bromo-    and  c?ibromo-, 
ethylic  salts,  action  of  aniline  on, 
and      of     sodium      ethoxide      on 
(CuRTiss),  A.,  i,  556. 
dibTomo-,      ethylic    salt,     action    of 
sodium  methoxide  on  (Bischoff), 
A.,  i,  267. 
sodio-,  ethylic  salt,  action  on  bromo- 
triphenylmethane  (Henderson 
and  Parker),  T.,  676. 
action  of    ethylenic  chloride  on 
(Lean  and  Lees),  T.,   1062; 
P.,  1897,  161. 
action  of  ethylic  ethoxymethyl- 
enemalonate  on  (Claisen  and 
Hasse),  A.,  i,  596. 
methylic    salt,     action   of    ethylic 
bromodimethylacetoacetate        on 
(Conrad),  A.,  i,  323. 
Malononitrile,  preparation  of ;  the  action 
of  sodium,   of  methylic  or  ethylic 
iodide,  and  of  ethylic  chloroformate 
on  it ;  audits  bromo-,  dihromo-,  and 
silver  derivatives  (Hesse),  A.,  i,  16. 
action  of  sodium  and  benzylic  chloride 
on  (Errera  and  Bert^),  A.,  i,  18. 
Malonyl-j8-butylenetricarboxylic     acid, 
ethylic  salt,   and  the   action  of  am- 
monia on  it  (Rijhemann),  T.,  327, 
328;  P.,  1897,  52. 
Malonydiethylcarbamide    {diethylbarhi- 
turic  acid),   and  action  of  sodium 
nitrite,  of   bromine,  and    of  nitric 
acid  on  (Sembritzki),  A.,  i,  600. 
«2ibromo-  and  dichloro-  (Sembritzki), 
A.,  i,  600. 
Malonyldiphenylhy  drazide       (Claisen 

and  others),  A.,  i,  442. 
Malt,  cause  of  the  formation  of  ethereal 
salts  in  (Lindner),  A.,  ii,  459. 
estimation  of  the  diastatic  capacity  of 

(Ling),  A.,  ii,  196. 
estimation  of  the  ready  formed  sugars 

in  (Morris),  A.,  ii,  194. 
See  also  Agricultural  Chemistry. 


Maltase,  the  detection  of  (Beyerinck), 

A.,  ii,  183. 
Maltodextrin-o,  CagHgjOgi,  from  action 

of  diastase  on  starch,  and  the  action 

of  diastase  on  it  (Ling  and  Baker), 

T.,  510,  514  ;  P.,  1897,  3. 
Maltodextrin-j8,  identity  of  with  Prior's 

achroodextrin  IIL,  and  the  action  of 

diastase  on  it  (Ling  and  Baker),  T., 

510,  517  ;  P.,  1897,  3. 
ISO- Maltosazone,  from  action  of  phenyl- 
hydrazine  acetate  on  a  mixture  of  mal- 
tose and    maltodextrin-)8   (Ling   and 

Baker),  T.,  511,  519. 
Maltose,  presence  of,inhoney(KiJNNMANN 
and  Hilger),  A.,  i,  394. 

specific  rotation  of  (Brovtn,  Morris 
and  Millar),  T.,  110  ;  P.,  1896, 242, 
243  ;  (Ling  and  Baker),  T.,  512; 
•P.,  1897,  3. 

heat  of  transformation  of  the  o-  into  the 
)8-variety  (Brown  and  Pickering), 
T.,  764  ;  P.,  1897,  129,  130. 

heat  of  dissolution  of  (Brown  and 
Pickering),  T.,  769. 

freezing  points  of  dilute  aqueous  solu- 
tions of  (Wildermann),  T.,  802; 
P.,  1897,  139. 

anhydrous,  solution-density  of  (Brown, 
Morris  and  Millar),  T.,  77  ;  P., 
1896,  242. 

cupric-reducing  power  of  (Brown, 
Morris  and  Millar),  T.,  99,  100  ; 
P.,  1896,  242  ;  (Ling  and  Baker), 
T.,  512;  P.,  1897,  3;  (Tarulli 
and  Mamelli-Cubeddu),  A.,ii,  354. 

action  of  acids  on  (Berthelot  and 
Andr6),  a.,  i,  134. 

the  action  of  enzymes  in  the  conver- 
sion of,  into  dextrose  (Morris),  A., 
ii,  184. 

various  hydrazones  of  (van  Ekenstein 
and  DE  Bruyn),  A.,  i,  41. 

behaviour  of,  in  the  organism  (Voit), 
A.,  ii,  511. 

estimation  of,  gravimetrically  (Elion), 
A.,  ii,  80. 

estimation  of,  by  means  of  iodine 
(Romijn),  a.,  ii,  466. 

estimation  of,  in  terms  of  copper  oxide 
(Defren),A.,  ii,  193. 

estimation  of,  in  worts  (Bratjn),  A., 
ii,  524. 
woMaltose,  its  probable  composition  and 

the  action  of  brewery  yeast  on  it,  its 

cupric-reducing   and   specific  rotatory 

powers  (Ling  and  Baker),  T.,  611, 

613  ;  520,  521. 
/3-zso-Maltose  (Prior),  A.,  i,  312. 
Mandelic     acid    {a-hydroxyphenylacetic 

acid,  phenylglycoUic  acid),  preparation 

of(PAPE),  A.,  i,  190. 
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Mandelonitrile,  preparation  of  (Pape), 

A.,  i,  190. 
Manganandalusite  from  Sweden  (Back- 

STROM),  A.,  ii,  271. 
Manganese,  occurrence  of,  in  common 

minerals  (Hartley  and  Ram  age), 

T.,  533  ;  P.,  1897,  11. 
a  substance    from    wood     containing 

(Gu^rin),  a.,  ii,  583. 
state  of  combination  of,  in  iron  (Car- 

NOT  and  Goutal),  A.,  ii,  555. 
Manganese  salts  as  oxygen  carriers  and 

as   chlorinating  agents  (Villiers), 

A.  ii,  492  ;  (Bertrand),  A.,  ii,  493  ; 

(Livache),  a.,  ii,  493. 
rate  of  inversion  of  sugar  by  (Long), 

A.,  ii,  547. 
action  of,  on  Fehling's  solution  (Chris- 

tensen),  A",  ii,  374. 
estimation  of   manganese  in   (Longi 

and  Camilla),  A.,  ii,  337. 
Manganese  sesquioxide,  action  of  lactic 

and  pyrotartaric  acid  on  (Christen- 

sen),  a.,  ii,  374. 
dioxide,  reduction  of  permanganic  acid 
by  (Morse),  A.,  ii,  145. 

estimation    of,    by    hydrazine    sul- 
phate (Purgotti),  a.,  ii,  349. 
Permanganic  acid,   reduction  of,  by 

manganese    dioxide    (Morse),    A., 

ii,  145. 
Permanganates,     estimation    of,    by 
blue    molybdenum    oxide    (Pur- 
gotti), A.,  ii,  77. 

estimation  of  manganese  in  (Longi 

and  Camilla),  A.,  ii,  387. 
metaplumbate        (Hoehnel),        A., 

ii,  36. 
tetrametaphosphimate  (Stokes),    A., 

ii,  95. 
phosphide  (Granger),  A.,  ii,  265. 
silicotungstate       ("Wyrtjboff),       A. , 

ii,  177. 
double  sulphates  of  copper,  iron  and 

(Scott),  T.,  567  ;  P.,  1897,  71. 
Manganic   phosphate,    preparation  of 

(Christensen),  a.,  ii,  374. 
Manganese  ferrocyanide,  composition  of 

(Miller),  A.,  ii,  433. 
Manganese,  detection,  estimation,   and 

separation  of — 
nitroso-;8-naphthol    as   a  reagent    for 

(BuRGAss),  A.,  ii,  163. 
detection  of,  in  presence  of  iron,  zinc, 

and  chromium  (Alvarez  and  Jean), 

A.,ii,  600. 
estimation  of  (Auchy),  A.,  ii,  603. 
estimation    of,   in  cast    iron   (Ulzer 

and  BRtJLL ;  Giorgis),  A.,  ii,  350. 
estimation  of,  in  manganous  and  per- 
manganic   solutions    (Longi     and 

Camilla),  A.  ii,  387. 


Manganese,  detection^  estimation,  and 
separation  of — 
estimation  of,    in  presence   of   phos- 
phoric acid  (Viard),  A.,  ii,  519. 
estimation  of,  in  spiegels  (Brearley), 

A.,  ii,  233. 
separation  of  iron,  aluminium,  chrom- 
ium, zinc,  nickel  and    cobalt  from 
(Cushman),  a.,  ii,  518. 
separation  of  tungstic  acid  from  (Tag- 
GART  and  Smith),  A.,  ii,  433. 
Manganese  ores  and  minerals,  composi- 
tion of  (Hartley  and  Ram  age),  T., 
539;  P.,  1897,  12. 
Manganimolybdic    acid    and    its    salts 

(Pochard),  A.,  ii,  498. 
"Mangankiesel"      from      the      Harz 

(Klockmann),  a.,  ii,  105. 
Mannan,  occurrence  of,  in  Amorphophal- 
lus  Konjak   (Tsukamoto),    A.,    ii, 
275. 
and  its   identity  with    seminin    and 
paramannan  (Johnson),  A.,  i,  6. 
Mannitoboric  acid,  dielectric  constants  of 
in    aqueous    solution    (Smale),    A. 
ii,  358. 
Mannitol,  boiling  point  of  (Dyes),  A. 
i,  237. 
action  of  mercuric  chloride  on  (Fonzes 

Diacon),  a.,  i,  391. 
action  of  acidified  potassium  perman 

ganate  on  (Perdrix),  A,,  i,  178. 
estimation   of,   in  wines    (Mancuso 
Lima  and  Scarlata),  A.,  ii,  353. 
d-  and  Z-Mannonic  acid,  rotatory  power 
of   (van  Ekenstein,  Jorissen  and 
Reicher),  a.,  ii,  130. 
Mannosaccharic  acid,  rotatory  power  of 
(van     Ekenstein,    Jorissen     and 
Reicher),  A.,  ii,  130. 
c?-Mannose,  occurrence  of,  in  Amorpho- 
phallus  Konjak  (Tsukamoto),    A., 
ii,  275. 
from  vegetable  ivory  (Johnson),  A., 

i,  6. 
physical  constants  of  crystallised  (van 

Ekenstein),  A,,  i,  4. 
action    of    a    solution    of    hydrogen 
chloride    in    methylic    alcohol    on 
(Fischer     and      Beensch),      A., 
i,  178. 
various  hydrazones  of  (van  Ekenstein 

and  DE  Bruyn),  A.,  i,  41. 
estimation    of,    by  means    of   iodine 
(Romijn),  a.,  ii,  466. 
Z-Mannose,  action  of  a  solution  of  hydro- 
gen chloride  in  methylic  alcohol  on 
(Fischer  and  Beensch)  A,,  i,  178. 
Manometer   with  fused  silver  chloride 

(Shenstone),  T.,  486  ;  P.,  1897,  3.  _ 
Manures,    estimation    of    ammonia    in 
(Bottcher),  a.,  ii,  167. 
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Manures,     estimation    of    nitrogen    in 
(Pagnoul),  a.,  ii,  229. 
estimation  of  citrate-soluble  phosphoric 

acid  in  (Schmoeger),  A.,  ii,  230. 
See  also  Agricultural  Chemistry. 
Marble  from  Burma  (Bauer),  A.,  ii,  180. 
Marcasite  from  France  (Lacroix),  A., 

ii,  502. 
Margarine,  characterisation  of,  by  addi- 
tion of  starch  (Soxhlet),  A.,  ii,  528. 
detection  of,   in  butter  (Jahr),   A., 

ii,  356. 
detection  of,  in  butter,  by  the  critical 
temperature     (von    Asboth),     A., 
ii,  609. 
detection  of,  in  cheese  (voN  Ratjmer), 
A.,  ii,  356. 
Marialite,  constitution  of  (Clarke),  A., 

ii,  51. 
Marls   from   Liverpool  (Holland   and 

Dickson),  A.,  ii,  415. 
Massage,   influence   of,    on  metabolism 
(DuNLOP,    Paton,     Stockman    and 
Macadam),  A.,  ii,  570. 
Mat^tannic  acid,  hydrolysis  of  (KuNZ- 

Krause),  a.,  i,  530. 
Manzeliite  from  Sweden  (Sjogren),  A., 

ii,  326. 
Medal,    Longstaflf,   presentation  of,   to 
Prof.  Ramsay,  T.,  591 ;  P„  1897,  80. 
Medicago  sativa,  action  of  nodule-bacteria 

on  (NoBBE  and  Hiltnek),  A.,  ii,  64. 
a-Medicagophyll,   absorption   spectrum 

of  (^tard),  a.,  ii,  130, 
Meerschaum  from  Asia  Minor  ("Wein- 
schenk),  a.,  ii,  269, 
genesis  of  (Helmhacker),  A.,  ii,  564. 
Meionite,  constitution  of  (Clarke),  A., 
ii,  51, 
artificial  (Doelter),  A, ,  ii,  54,  329, 
Melanite  from  Alnb,  Sweden  (Hogbom), 

A,,  ii,  565, 
Meldola's  blue,   combination    of,    with 

bromine  (Vaubel),  A.,  i,  108. 
Melezitose,  molecular  volume  of  (PiON- 
chon),  a.,  i,  547. 
hydrolysis   of,    by  a   soluble  ferment 
(Bourquelot  and  H^bissey),  A., 
ii,  223. 
Melibiose,  various   hydrazones  of  (van 
Ekenstein  and  de  Brtjyn),  A,,  i,  41, 
Melilite,  artificial  (Doelter),  A,,  ii,  329. 
Melilotaldehyde  and  Melilotic  acid,  in 

oil  of  Melilotus  (WiscHo),  A.,  i,  417. 
Melilotic  anhydride  (Wischo),  A.  i,  417. 
Melilotus,  oil  of  (Wischo),  A.,  i,  417. 
Melissic  acid,  formula  of,  and  its  bromo- 
and  f^tbromo-derivatives    (Marie), 
A.,  i,  318. 
amino-  (Marie),  A.,  i,  321. 
Melissic  chloride  and    amide    (Marie), 
A.,  i,  266. 
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Melissonitrile  (Marie),  A.,  i,  266. 
Melitose.     See  Raffinose. 
Melting  point,  a  method  of  determining 
(Cook),  P.,  1897,  74. 
influence  of  pressure  on  the  (Demer- 

LiAc),  A.,  ii,  201. 
of     some      organic    compounds    (v. 
Schneider),  A.,  ii,  304  ;  (Franchi- 
mont),  a.,  ii,  542. 
of   aluminium,    silver,   gold,    copper, 
and  platinum  (Holman,  Lawrence 
and  Barr),  A.,  ii,  6. 
of  benzene,  influence  of  pressure  on  the 

(Demerliac),  a.,  ii,  363. 
of  the  halogen  hydrides  (Estreicher), 

A,,  ii,  21. 
of   racemic  and  pseudoracemic    sub- 
stances  (Kipping    and  Pope),   T.  , 
994;  P.,  1897,136. 
of  mixtures  of  sodium  and  other  sul- 
phates (Le  Chatelier),  a.,  ii,  135. 
curves  of  alloys  and  mixtures  of  salts, 
peculiarities  of  (Le  Chatelier),  A., 
ii,  203. 
Membranes  for    electrolytic    operations 
(OcHs),  A.,  ii,  243. 
penetration  of,  by  bacteria  (Hensen), 
A.,  ii,  332. 
Memorial    lecture:     Pasteur    (Frank- 
land),  T.,  683  ;  P.,  1897,  79. 
m-Menthane  (1  :  S-methylisopropylcjclo- 
hexane)  (Knoevenagel  and  Wieder- 
mann),  a.,  i,  610. 
Menthanediol-3 :  8.     See  Menthoglycol. 
Menthene,      nitroso-,      nitroso-chloride 
CRichtmann     and     Kremers),     A., 
i,  84, 
m-Menthene   (1  :  B-methylisopropy  ley  do- 
heocene)  and  its  dibromide   (Knoeve- 
nagel     and      Wiedermann),      A., 
i,  610, 
Menthocitronellaldehyde.    See  Decenoic 

aldehydes. 
Menthocitronellol.    See  Decylenic 

alcohols. 
Menthoglycol  {methancdiol-B  :  8)  and  its 
monacetyl  derivative    (Barbier    and 
Leber),  A.,  i,  537. 
Menthol,  contraction  during  the  solidifi- 
cation of  (Heydweilleb),  a,,  ii,  545. 
Z-Menthol,  its  sodium  derivative,  stearate, 
benzoate,  its  separation  from  menthone 
and     reduction     (Beckmann),      A,, 
i,  248. 
wo-Menthol  and  i-Menthol  (Beckmann), 

A.,  i,  249. 
st/m-Menthol  (1  :  S-methylisopropylcyclo- 
hexanol-5)  cis-modification  of,  and  its 
chloride,  bromide,  iodide,  acetyl  deriv- 
ative and  phenylmethane  (Knoeven- 
agel and  Wiedermann),  A., 
i,  609. 
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Menthone,    from   menthoneoxime 
(Rimini),  A.,  i,  359. 

behaviour  of,  towards  phosphorus  tri- 
chloride and  bromine  (Maesh  and 
Gardner),  T,,  286  ;  P.,  1896, 
187. 

separation  of,   from  menthol   (Beck- 
mann),  a.,  i,  248. 
Menthone,    pernitroso-     (Rimini),     A., 

i,  359. 
sym-HLenthone       (1  :  S-methylisopropyl- 

cyc\ohexa7ione-5)  and  its  semicarbazone 

(Knoevenagel  and    Wiedermann), 

A.,  i,  610. 
Menthonenic  acid.    See  Decenoic  Acids. 
Menthoneoxime,   behaviour  towards  ni- 
trous acid  (Angeli  and  Rimini),  A., 

i,  90. 
Menthonepinacone     (Beckmann),     A., 

i,  248. 
Menthonesemioxamazone     (Kerp     and 

Unger),  a.,  i,  271. 
Menthonylamine,  behaviour  of,  towards 

nitrous  acid  (Wallach),  A.,  i,  428. 
Menthylamine,    nitrate,    from    nitroso- 

menthene     (Richtmann     and    Kre- 

mers),  a,,  i,  84. 
Mercaptans.     See : — 

l-Allyltriazole-5-thiol. 

o-Beiizylenciminazolylmercaptan. 

Benzylic  mercaptan. 

1  : 2-Diphenyltriazole  5-mercaptan. 

Ethylic  mercaptan. 

l-Ethyltriazole-5-thiol. 

Methylamylimino-azolyl  mercaptan. 

Methylisoamyliminazolyl  mercaptan. 

Methylmercaptothiazoline. 

l-Methyltriazole-5-thiol. 

2-Methyltriazole-5-thiol. 

Phenylic  mercaptan. 

Phenylmethyliminazolyl  mercaptan. 

Triazole-thiol. 

Tolylic  hydrosulphide. 
2-Mercapto-4-methyl-6-dimethylpenthi- 

azoline  and  salts  (Kahan),  A.,  i,  494. 
Mercapto-c-methyltriazole.        See 

2-Methyltriazole-5-thiol. 
Mercaptotriazole,  see  Triazole-thiol. 
Mercury,   purification  of    (Shenstone), 
T.,  483;  P.,  1897,  2. 

electrochemical  equivalent  of  (Har- 
din), A.,  ii,  483. 

spectrum  of  (Lockyer),  A.,  ii,  298. 

electrical  resistance  at  low  tempera- 
tures (Dewar  and  Fleming),  A., 
ii,  239. 

electrodes,  polarisation  capacity  of 
(Gordon),  A.,  ii,  357. 

thermo-electric  properties  of  (Burnie), 
A.,  ii,  439. 

molecular  association  in  liquid  (Cromp- 
TON),  T.,  933. 


Mercury,  diffusion  of  zinc,  cadmium,  and 
lead  in  (Meyer),  A.,  ii,  482. 
action    of    highly  purified    chlorine, 
bromine,  and  iodine  on  (Shenstone), 
T.,  485;  P.,  1897,  2. 
vapour,  viscosity  of  (Notes  and  Good- 
win), A.,  ii,  203. 
Mercury    alloy    with    silver,    heat    of 
formation  and  specific  heat  of  (  Little- 
ton), P.,  1896,  220. 
Mercury  compounds,  insoluble,  changes 
of  free    and    total    energy    in  the 
foi-mation     of    (Bugarszky),    A., 
ii,  307. 
salts,  compounds   of,  with  hydrazine 
(Hofmann  and  Marburg),   A., 
ii,  554. 
thermochemistry  of  (Varet),    A., 
ii,  541. 
haloid  compounds,  spectra  of  (Jones), 

A.,  ii,  534. 
haloid  vapours,  nature  of  the  electrical 
conductivity  of  (Wiedemann   and 
Schmidt),  A.,  ii,  536. 
Mercuric  salts,    constitution  of  (Ray), 
T.,  1103. 
estimation  of  (Vanino  and  Treu- 

bert),  a.,  ii,  601. 
estimation  of,  by  blue  molybdenum 
oxide  (PuRGOTTi),  A.,  ii,  77. 
double  bromides,  heat  of  formation  of 

(Varet),  A.,  ii,  99. 
chloride,  solubility  in,  and  combination 
with,     methylic       alcohol 
(McIntosh),  a.,  ii,  372. 
solution  of,  in  alcohol,  action  of,  on 
alminimum        (Hillyer        and 
Crooker),  a.,  i,  235. 
double  chlorides  of  (Varet),  A.,ii,  38. 
potassium  haloid  salts  (Harth),  A., 

ii,  451. 
nitride  (Smits),  A.,  ii,  34. 
hyponitrite    (Ray),    T.,    349,    1097, 

1105  ;  P.,  1896,  217. 
silicotungstate       (Wyruboff),       A. , 

ii,  177. 
sulphate,  basic  (Ray),  T.,  1098. 
Mercuroso-mercuric      nitrites      (basic) 

(Ray),  T.,  341  ;  P.,  1896,  218. 
MercurouB  salts,  estimation  of,  by  blue 
molybdenum  oxide  (Purgotti),  A,, 
ii,  77. 
chloride,  decomposition  of  (BhADURI), 

A.,  ii,  228. 
iodide  and  chlorida,  action  of  ammonia 

on  (FRAN901S),  A.,  ii,  492. 
nitrate,  as  heavy  liquid  for  separation 
of  minerals  (Retgers),  A.,  ii,  179. 
nitrates  (Ray),   T.,    342;    P.,   1896, 

218. 
nitrite,   hydrated,  crystallography  of 
(Holland),  T.,  346;  P.,  1896,  218. 
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Mercurotis    nitiites    and    hyponitrites 
(Ray),    T.,    337,    348;    P.,    1896, 
217. 
silicotungstate       (Wyruboff),       A., 
ii,  175. 
Mercury  organic  compounds — 
p-Mercuroaniline,    constitution  of,   and 

reactions  of  (Pesci),  A.,  i,  559. 
Mercurobenzylammonium  hydroxide  and 
salts,  and  its  compounds  with  benzyl- 
amiue  salts  (Pesci),  A.,  i,  36. 
i?-Mercurobenzylaniline  (Prussia),  A., 

i,  337. 
Mercurocarbamide  salts  (Ruspaggiari), 

A.,  i,  328. 
^-Mercurodiphenylenedibenzyldiammo- 
nium,  hydroxide  and  salts  (Prussia), 
A.,  i,  337. 
^-Mercurodiphenylenemercuriodiamine, 

reactions  of  (Pesci),  A.,  i,  559. 
Mercuro-a-picoline,  hydroxide  and  sul- 
phate of  (Garbarini),  a.,  i,  370. 
Mercnropiperidine,  hydroxide,  sulphate, 
and  mercurochlorides  (Cerdelli),  A., 
i,  370. 
Mercurydiphenyl,  action  of  nitrosobenz- 

ene  on  (Bamberger),  A.,  i,  288. 
Mercuric  chlorothiocyanate,  composition 
of  (Herty  and  Smith),  A.,  i,  209. 
cyanide  and  metallic  haloids,  thermo- 
chemistry of  (Varet),  a.,  i,  585. 
fulminate,    decomposition    of  (Hoit- 
sema),  a.,  ii,  17. 
estimation  of  (Jones  and  "Willcox), 
A.,  ii,  164. 
mercaptide,    action   of  ethylic  iodide 
on    (HoFMANN    and    Rabe),     A  , 
i,  310. 
Mercury,    detection,    estimation,    and 
separation  of — 
detection    of,    by    Nessler's    reaction 

(DENiGfes),  A.,  ii,  161. 
nitroso-)8-naphthol  as  a    reagent   for 

(BuRGASS),  A.,  ii,  163. 
estimation  of  (DENiGi:s),  A.,  ii,  433. 
estimation  of,  electrolytically  (Smith 

and  Wallace),  A.,  ii,  75. 
estimation    of,    by    sodium    dioxide 

(Schuyten),  a.,  ii,  161. 
separation  of  gold  and  platinum  from 
(Tarugi),  a.,  ii,  79. 
Meroquinenine  (merochinine),   constitu- 
tion of  (Koenigs),  a.,  i,  497. 
Mesaconic  acid,  sublimation  temperature 
of  (Dyes),  A.,  i,  237. 
amylic  salt,   rotatory  power    of    the 
(Walden),  a.,  ii,  3. 
Mesitylacetamide  (Sudborough,  Jack- 
son and  Lloyd),  T.,  232  ;  P.,  1897, 
21. 
Mesitylaeetic  acid  (Meyer  and  Molz), 
A.,  i,  474. 


Mesitylaldehyde     and    its     hydrazone 

(Bouveault),  a.,  i,  348. 
Mesitylcarboxylic  acid.  See  P-iso-Cnmi- 

nic  acid. 
Mesitylchlorophosphine,  Mesityl/te^m- 

chlorophosphine,     and     Mesityloxy- 

chlorophosphine      (Michaelis      and 

Hecker),  a,,  i,  152. 
Mesityldiethylphosphine  and  its  platino- 

chloride  (Michaelis  and  Hecker), 

A.,  i,  153. 
Mesitylene      obtained     from     acetone 
(Lucas),  A.,  i,  181. 

impurities  in    (Meyer    and    Molz), 
A.,  i,  142. 
Mesitylene,  dihrovao-,  action  of  sodium 

on  (Jannasch  and    Heubach),   A., 

i,  403. 
Mesitylene52/wdiazosnlphonic  acid,  salts 

of  (Hantzsch  and  Schmiedel),  A., 

i,  185. 
Mesitylformamide  (Sudborough,  Jack- 
son and  Lloyd),  T.,  233;  P.,  1897, 

21. 
Mesitylglyoxylic     acid     (Meyer    and 
Molz),  A.,  i,  474. 

its     ethylic     salt     and     phenyliraide 
(Bouveault),  A.,  i,  348. 
Mesitylmethyldiethylphosphonium 

iodide  (Michaelis  and  Hecker),  A., 

i,  153. 
Mesityl  oxide  [methyl  isobutenyl  ketone  ; 
isopropylidene  acetone),  formation  of, 
(Kjellin),  a.,  i,  614. 

from  ethylic  acetoacetate  and  acetone 
(Pauly),  a.,  i,  266. 

heat  evolved  by  the  action  of  bromine 
on  (LuGiNiN  and  Klabukoff),  A., 
ii,  475. 

action  of  hydroxy lamine  on  (Harries 
and  Lehmann),  A.,  i,  212 ;  (Har- 
ries), A.,  i,  236. 

action      of     sodium      amalgam      on 
(Harries  and  Hubner),  A,,  i,  550. 
Mesityloxime  (Harries),  A.,  i,  236. 
Mesityl    pentadecyl    ketone    (palmito- 

mesitone)  (Glaus  and  Hafelin),  A., 

i,  187. 
Mesitylphosphine  and  its  platinochloride 

and  phenylhydrazone  (Michaelis  and 

Hecker),  A./  i,  153. 
MesitylphosphJnous  acid,  and  Mesityl- 

phosphonic     acid,      their     salts    and 

phenylhydrazide      (Michaelis      and 

Hecker),  A.,  i,  152. 
Mesotartaric  acid.     See  Tartaric  Acid. 
Mesoxalic   acid,  ethylic  salt,   oxime  of 

(Steyrer  and  Seng),  A.,  i,  22. 
Metabolism,  influence  on,  of  variations 

in    the    percentage  of  oxygen  in    the 

air    breathed      (v.      Terray),     A., 

ii,  182. 

56-3 
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Metabolism,  infliaence  of  muscular  work, 

sweating,  and  massage  on  (Dunlop, 

Paton,  Macadam  and  Stockman), 

A.,  ii,  570. 
influence    of    iodothyrin    or    thyroid 

gland  on  (Voit),  A.,  ii,  330. 
animal,  influence  on,  of  frequency  of 

meals  (y.  Gebhart),  A.,  ii,  182. 
nitrogenous,     influence     of     fat     on 
(WiOKE     and     Weiske),      A., 
ii,  60. 

effects  of  a  meal  on  (Veragutt), 
A.,  ii,  220. 
Metabrushite     on     human     skeletons 

(Lacroix),  a.,  ii,  505. 
Metadesmine  (Rinne),  A.,  ii,  328. 
Metals,  refractive  indices  of  (Pfluger), 

A.,  ii,  1. 
and  their  salts,  absorption  of  Rontgen 

rays  by  (Gladstone  and  Hibbert), 

A.,  ii,  131. 
action  of  hydrogen  peroxide  on,  after 

precipitation  with  hypophosphorous 

acid  (Sanina),  A.,  ii,  604. 
catalytic  action  of,   on  the  hydrolysis 

of  sugar  (Rayman  and  Sijlc),  A., 

ii,  136. 
oxidation  of,  by  oxygen  dissolved  in  salt 

solutions  (Ihle),  A.,  ii,  253. 
detection    of,    limits    of    delicacy    in 

(Neumann),  A.,  ii,  599. 
detection    of,    in    mixture    of    bases 

(Lafay),  a.,  ii,  345. 
separation    of,    by  nitroso-)8-naphthol 

(BuRGASs),  A.,  ii,  163. 
MetamorpMsm,  dynamic,  and  molecular 

volume  in  rocks  (Becke),  A.,  ii,  181. 
Meteoric  iron,  magnetic  characters  and 

sp.  gr.  of  (Cohen),  A.,  ii,  509. 
rhabdite  and  schreibersite  of  (Cohen), 

A.,  ii,  56. 
Meteorite,  Arlington,  Minnesota  (Win- 

chell),  a.,  ii,  109. 
Bendego,  Brazil  (Derby),  A.,  ii,  416. 
Bolson  de  Mapimi.     See  Coahuila. 
Claiborne,     Alabama     (Cohen),    A., 

ii,  57. 
Coahuila,  Mexico  (Cohen),  A.,  ii,  57. 
Forsyth    Co.,    Georgia   (Cohen),   A., 

ii,  416. 
Hamblen   Co.,  Tennessee  (Merrill), 

A.,  ii,  58. 
Hex  River  Mounts,  S.  Africa  (Cohen), 

A.,  ii,  57. 
Lime  Creek.     See  Claiborne. 
Locust  Grove,  North  Carolina  (Cohen), 

A.,ii,  272. 
Madrid  (Mirat),  A.,  ii,  458. 
Rasgata,  New  Granada  (Cohen),  A., 

ii,  57. 
Sacramento  mountains,  New  Mexico 

(Foote),  A.,  ii,  218. 


Meteorite,     Sanchez     Estate,     Mexico 
(Cohen),  A.,  ii,  57. 
Schwetz,  Prussia  (Cohen),  A.,  ii,  57. 
See  Lasgen,  Prussia  (Cohen),  A.,  ii,  57. 
Toluca,     Mexico     (Laspeyres),     A., 
ii,  272. 
Meteorites,   ataxite  group  of  (Cohen), 
A.,  ii,  416. 
Bendeg6  lines  and  WoUaston  planes  in 
(Derby),  A.,  ii,  417. 
Methaldehyde.     See  Formaldehyde. 
Methanal,    action    of    butylamine    on 
(Franchimont  and  VAN  Erp),  A.,  i,  6. 
Methane,  formation  of,  by  direct  union 
of  carbon  and  hydrogen  (Bone  and 
Jerdan),  T.,  51,  55 ;  P.,  1896,  175  ; 
from  action  of  heat  on  hexane  (Haber 

and  Samoylowicz),  A.,  i,  308. 
action  of  the  electric  arc  on  (Bone  and 

Jerdan),  T.,  59 ;  P.,  1896,  177. 
non-permeability  of  platinum  for  (Ran- 
dall), A.,  ii,  482. 
estimation  of  small  amounts  of,  in  the 
air  of  coal  mines  (  Jeller),  A. ,  ii,  235. 
Methane, bromonitro-  and  cZibromonitro-, 

preparation  of  (Scholl),  A.,  i,  1. 
Methazonic  acid,  and  its  potassium  deri- 
vatives (Schultze),  a.,  i,  40. 
cyano-,  and  the  action  of  mineral  acids, 
of  sodium  ethoxide,  and  of  benzyl- 
amine  on  (Scholl),  A.,  i,  9. 
Methenediozyaminobenzene  and  its  salts 

(van  Linge),  a.,  i,  619. 
Methenylbisacetoacetic     acid,     ethylic 
salt,  action  of  ammonium  acetate  and 
acetic  acid,  also  of  sodium  ethoxide  on 
(Claisen),  a.,  i,  593. 
Methenylbisacetylacetone,  and  the  action 
of  ammonia  on  it,  also  the  action  of 
heat    on    its     potassium     derivative 
(Claisen),  A.,  i,  595. 
Methenylbismalonic  acid.    See  Propyl- 

enetetracarboxylic  acids. 
Methenylbisphenylmethylpjrrazolone 

(Claisen),  A.,  i,  593. 
Methoethylheptanonolide,   oxime    (Tie- 

mann),  a.,  i,  83. 
3-Methoethyl-2-heptene-6-onoic  acid. 

See  Thujaketonic  acid. 
3-Methoethyl-2-hexenedioic  acid.      See 

Tanacetogendicarboxylic  acid. 
Methoxide,  magnesium  (Szarvasy),  A,, 

i,  309. 
1 : 2-Methoxyacetonaphthalide, 

3'-bromo-  (Davis),  P.,  1896,  233. 
j9-Methoxyallylbenzene.     See  Estragole. 
m-Methoxybenzoic  acid,  ethylic  salt  of 

(Fritsch),  a.,  i,  149. 
0-,  m-,  and-^-Methoxybenzoic       acids, 
methylic  salts,  fromo-,  m,-  and^  diazo- 
benzoic  acids,  sulphates,  and  nitrates 
(Weida),  a.,  i,  563. 
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Methoxycaffeine,  from  hydroxycafifeine 
(Fischer),  A.,  i,  269. 

S-MethoxyiJrichlorometliylphthalide 
(Fritsch),  a.,  i,  568. 

2>-Metlioxyciimaniic  acid,  ethylic  salt 
(Vorlander),  a,,  i,  275. 

Methoxydimethylacetoacetic  acid, 

methylic  salt,  and  the  action  of 
bromine  and  water  on  it  (Conrad  and 
Kreichgauer),  a.,  i,  321, 

4-Methoxy-2 : 5-dimethylbenzylic 

alcohol  3  :  G-dihromo-,  and  its  ethylic 
and  methylic  ethers  and  phenyl- 
urethane  (Auwers  and  Baum),  A., 
i,  34. 

2-Methoxydiphenyl,    4  : 4'-c?tamino- 
(Jacobsen  Jaenicke  and  F.  Meyer), 
A.,  i,  143. 

4'-Metlioxydiphenylamine,  4-amino- 
(Jacobsen,  Jaenicke  and  F.  Meyer), 
A.,  i,  143. 

S-Methoxydiphenylamine,  2-amino-, 
carbon   bisulphide  compound,  salicyl- 
idene,  salicylic,  and  methenyl  deriva- 
tives,  stilbazonium   base    (Jacobsen, 
Jaenicke  and  F.  Meyer),  A.,  i,  143. 

3-Methoxy-l :  5-diphenyltriazole 
(Cleve),  a.,  i,  173, 

Methoxyethylbenzolycarboxylic  acid, 
o-chloronitro-,  behaviour  towards  acetic 
chloride  (Zincke),  A,,  i,  355. 

?M-Methoxyflavone  (Brull  and  Fried- 
laender),  a,,  i,  221. 

Methoxymethyleneacetoacetic  acid, 
methylic  and  ethylic  salts  (Claisen), 
A.,  i,  592. 

Methoxymethyleneacetylacetone 
(Claisen),  A,,  i,  594. 

Methoxymethylenemalonic  acid,  ethylic 
salt  (Claisen  and  Hasse),  A.,  i,  596. 

2-Methoxynaphthalene,  cystallogra})hy 
of  derivatives  of  (Davis),  P.,  1896, 
233, 
1 -amino-,  3'-amino,  I'-amino-  and  its 
acetyl  derivative,  3' :  1-bromamino-, 
1-nitro-,  I'-nitro-,  3'-nitro-,  1 : 1'- 
c^znitro-  and  1  : 3'-c?*nitro-  (Davis), 
P.,  1896.  231,  232. 

Methoxynaphthalenes,  behaviour  of,  to- 
wards acidyl  chlorides  (Rousset),  A., 
i,  354. 

/3-Methoxynaplithyl  methyl  ketones,  iso- 
meric (Rousset),  A,,  i,  354. 

o-Methoxynaphthyl  propyl  ketones,  iso- 
meric, and  their  picrates  (Rousset), 
A,,  i,  354. 

ethoxyphenanthrene,  bromo-,  acetyl 
derivative  of  (Vongerichten),  A., 
,  644, 

Methoxy- 1  -phenyl-  3  -methylpyrazole, 
methiodide  and  ethiodide  of  (Knorr), 
A.,  i,  109. 


4'-Metlioxy-2'-phenylquinoline    (Knorr 

and  Fertig),  A,,  i,  271. 
Methoxyphenyl.     See  also  Anisyl. 
6-Methoxyphthalic  acid  and  anhydride 

(Fritsch),  A.,  i,  569, 
3-Methoxyphthalic  acid,  from  oxidation 

of      thebaolquinone      (Freund     and 

Gobel),  a.,  i,  497. 
6-Methoxyphthalide,    and     5-niethoxy- 

phthalidecarboxylic     acid,     and    its 

methylic       salt       (Fritsch),        A., 

i,  569. 
5- Methoxy phthalonic    acid,    anhydride, 

phenylhydrazone,    barium    salt    and 

compound     with     m-dimethylamino- 

phenol  (Fritsch),  A,,  i,  569, 
7-MethoxypropylniaIonic    acid,   ethylic 

salt  of  (Granger),  A,,  i,  437, 
l'-Methoxy-3'-isopropyltsoquinoline 

(Lehmkuhl),  a,,  i,  373, 
Methoxyisorosindone      (Fischer      and 

Hepp),  a.,  i,  171. 
o-Methoxysulphaminebenzoic    acid 

(Bromwell),  a.,  i,  564 ;  (Walker), 

A.,  i,  569, 
Methoxysulphaminetolnic  acid,  and  its 

salts    (Shober    and    Kiefer),     A., 

i,  480. 
o-Methoxytoluene,   from  o-diazotoluene 

sulphate  (Bromwell),  A.,  i,  564. 
/?-Methoxytoluene,  behaviour  of,  towards 

dilute  nitric  acid  (Chamberlain),  A., 

i,  563. 
o-Methoxytoluenesulphonic      acid,     so- 
dium,   potassium,     calcium,    barium, 

magnesium,   zinc,   lead,    and    copper 

isalts,    chloride,    and    amide    (Brom- 
well), A,,  i,  564. 
2'-Methoxy-l' :  3' :  3'-triniethylindoline 

and  its  salts,  methiodide  and  metho- 

hydroxide  (PiCCiNiNi),  A,,  i,  572. 
5-Methoxyvaleric  acid,  a-cyano-,  ethylic 

salt  of  (Granger),  A.,  i,  437. 
4-Methoxy-m-xylene-6-sulphonic     acid, 

its    amide    and    salts     (Shober    and 

Kiefeb),  a.,  i,  480. 
Methylacetaldoxime,  and  its  hydrolysis 

(Dunstan  and  Goulding),  T.,  577 ; 

P.,  1897,  77. 
Methylacetoacetic    acid,     ethylic    salt 
(Boeseken),  a.,  i,  15. 
sodio-,   ethylic  salt,  action  of  ethylic 
chlorofumarate     on     (Ruhemann), 
T.,  325  ;  P.,  1897,  52. 
Methylacetophenoxime,    hydriodide  of, 
and    its    hydrolysis    (Dunstan    and 
Goulding),  T.,  579. 
o-Methyl-)3-acetopropionic    acid 

(Sprankling),  T.,  1163. 
Methylacetoxime,  periodide  of,  and  its 
hydrolysis  (Dunstan  and  Goulding), 
T.,578;  P.,  1897,77. 
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Methylacrylic  acid.  See  under  Butenoic 
acids. 

o-Methyladipic  acid  {pentanedicarhoxylic 
acid)  (MONTEMARTINl),  A.,  i,  20. 

yS-Methyladipic  acid,  methylic,  ethylic, 
propylic,  zsopropylic,  and  isobutylic 
salts,  rotatory  power  and  dispersion  of 
(GuYE  and  Melikian),  A.,  ii,  199. 

Methylal, molecular  refraction  of(BRUHL), 
A.,  ii,  198. 

Methylallylamine,  and  its  nitroso-com- 
pound  and  platinochloride  (Partheil 
and  VON  Broich),  A.,  i,  263. 

Methylallylnitramine,  action  of  potash, 
of  silver  oxide,  of  potassium  perman- 
ganate, of  bromine,  and  of  allylic 
iodide  or  bromide  on,  and  an  isomeride 
of  (Umbgrove  and  Franchimont), 
A.,  i,  7,  8. 

Methylamine,  action  of  allylic  bromide 
on  (Partheil  and  von  Broich), 
A.,  i,  263. 
hydrochloride,  hydriodide,  and  platino- 
chloride (DuNSTAN  and  Goulding), 
T.,  576,  578. 
lithium  chloride  compounds  (Bonne- 

Foi),  A.,  ii,  371. 
methylthiourate  (Fischer),  A.,  i,  268. 
hydrosulphide  (Del^pine),  A.,  i,  456. 

Methylamines,  separation  of  (Del^pine), 
A.,i,  686. 

Methylaminocarbonylazobenzene  (  Deg- 
NER  and  VON  Peghmann),  A.,  i,  265. 

Methyl-2-aminoethyl-3-pentolide  (Tie- 
mann),  a.,  i,  84. 

Methylaminohexyl  ketone,  its  hydro- 
chloride and  picrate,  and  the  action  of 
mercuric  chloride,  of  potassium 
cyanate,  and  potassium  thiocyanate 
on  it  (Behr-Bregowski),  A.,  i,  459. 

2-Methyl-2-aininopropandioM  :  3.  See 
iso-Butylglycolamine. 

Methylaminothiotriazole  (Freund  and 
ScHWARz),  A.,  i,  125. 

oj8-  and  /Sa-Methylamyliminazoles  and 
their  salts  (Behr-Bregovtski),  A,, 
i,  459. 

o)8-  and  )8a-Methylisoamyliminazoles  and 
their  aurochlorides  and  platinochlorides 
(Behr-Bregowski),  A.,  i,  459. 

Methylamyliminazolone  and  Methylt^o- 
amyliminazolone  (Behr-Bregow- 
ski), A.,  i,  459. 

aj8-  and  /3a-Methyl-amyl-  and  -woamyl- 
iminazolyl  mercaptans  and  their 
oxidation  (Behr-Bregowski),  A,, 
i,  459. 

a-Methyl-7-anilinocrotonolactam 
(ANSCHiJTZ    and    Meyerfeld),    A., 
i,  367. 

liethylanilinomaleinanil,  chloro-  (An« 
scHUTZ  and  Beavis),  A.,  i,  365. 


Methylanthranilic  acid  {o-methylamino- 
benzoic  acid),  and  its  acetyl,  benzoyl, 

and  nitroso-derivatives   (Fortmann), 

A.,  i,  301. 
Methylaspartic  acid,  ethylic  hydrogen 

salt  (Piutti  and  Giustiniani),   A., 

i,  24. 
Methylbenzhydroximebutyric    acid 

(Werner  and  Falck)),  A.,  i,  10. 
Methylbenzoguaiacol.       See     Benzoyl- 

veratrole. 
Methylbenzoquinones.      See    Tolu- 

quinones. 
Methylc^tbromopropylammonium 

bromide  and  its   platinochloride  and 

aurochloride    (Partheil     and    voN 

Broich),  A.,  i,  263. 
Methylbutallylcarbinol.    See  Hexenylic 

alcohol. 
a-Methylbutane-oooi-tricarboxylic  acid 

(pentanetricarboxylic    acid)    and     its 

ethylic    salt    (Montemartini),    A., 

i,  21. 
3-Methyl-2-butanonal.    See  iso-Butyryl- 

formaldehyde. 
Methyl  wobutenyl  ketone.     See  Mesityl 

oxide. 
Methylbutinenecarboxylic  acids.      See 

Hexinoic  acids. 
Methylbutylamine,  refractive  power  and 

dispersion  of  (Bruhl),  A.,  ii,  198,  297. 
Methyl  isobutyl  diketone,  phenylhydr- 

azoneand  oximeof  (PoNzio),  A.,i,  653. 
Methylbutylenecarboxylic  acids.       See 

Hexenoic  acids. 
as-Methylbutylhydrazine,     refractive 

power  and  dispersion  of  (Bruhl),  A. , 

ii,  198,  297. 
Methyl-butyl-  and  tsobutyl-nitramines, 

refractive  powers   and  dispersions  of 

(Bruhl),  A.,  ii,  297. 
a-Methylbutyric  acid.  See  Methylethyl- 

acetic  acid  under  Valeric  acid. 
Methyl -^-butyrocoumaric  acid  (Mottreu 

and  Chauvet),  A.,  i,  404. 
a-Methylbutyrolacetonecarboxylic  acid, 

barium  and  calcium  salts  of  (Mar- 
burg), A.,  i,  141. 
Methylcamphorimine,       hydrochloride, 

hydriodide,       methiodide,       platino- 
chloride, picrate,  chromate,   mercuri- 

chloride,    perbromide  (Forster),  T., 

193;  P.,  1897,  21. 
Methylcarbamic  acid,  nitroso-,  behaviour 

of   ethylic    salt    of,   towards   o-   and 

/3-naphthol  (Bamberger),  A.,  i,  242. 
Methylcarbamide  from  methylcarbimide 
(Degner  and  von  Pechmann),  A., 
i,  265. 

action  of  tannin  on  (Coninck),  A., 
i,  570. 
Methylcarpaine  (van  Run),  A.,  i,  647 
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l-Methylcatechol,   2:5: 6-<Wchloro- 
(ZiNCKE,  Bergmann  and 

Francke),  a.,  i,  507. 

4:5:  6-^rzchloro-,  and  its  acetyl  deri- 
vative (ZiNCKE  and  Prenntzell), 
A.,  i,  510. 
Methylchavicol  from  oil  of  basil,  and  its 

oxidation  (Bertram  and  Walbaum), 

A.,  i,  625. 
Methylcincholeuponic  acid,  diethylic  salt 

of,     and    its    salts     (Skraup),     A., 

i,  100. 
Methyl-o-coumaraldehyde      (o-methoxy- 

cinnamaldehyde),  from  oil  of  cinnamon 

(Duyk),  A.,  i,  358. 
o-,m-,  and^-Methylcoomarones  and  their 

picrates  (Stoermer  and  Schmidt),  A., 

i,  527. 
Methylcytisine  and  its  salts  and  bromo- 

derivative  (Lammers),  A.,  i,  646. 
Methyldeoxybenzoin,    action    of    phos- 
phorus      pentachloride      on       (Sud- 

borough),  T.,  218  ;  P.,  1897,  20. 
2?-Methyldeoxybenzoin-o-carboxy]ic  acid 

(Hakper),  A.,  i,  106. 
Methyldiallylamine,     hydrobromide    of 

(Partheil   and   von    Broich),    A., 

i,  263. 
Methyldihydroecgonidine,  ethylic  salts 

of  (Willstatter),  a.,  i,  385. 
2'-Methyldiliydroquinoline      (Ahrens), 

A.,  i,  370. 
?»-MethyldihydroresorcinoI.  See  3 : 5-Di- 

hydroxy- 1-methylcycZohexadiene. 
Methyldihydroxypropylnitramine       di- 

benzoate   (Umbgrove  and   Franchi- 

mont),  a.,  i,  7. 
l-Metliyl-2  :  S-diketoc^/^^ohexene    hydr- 
ate, 1:2:2:3:  i-pentaclaloro-  (Zincke 

and  Prenntzell),  A.,  i,  509. 
l-Methyl-3  : 4-diketocyc'Zohexene    hydr- 
ate, 1 : 2 : 2 : 5  : 6-  or  2:2:5:5:  Q-pcnta- 

chloro-     (Zincke,     Bergmann     and 

Francke),  A.,  i,  507. 
2-Methyl-3-dimethylpropanoic  acid.  See 

Hexoic  acids. 
Methyl  dinitroethyl  ketone  (Ponzio), 

A.,  i,  553. 
5-MethyI-3-dioximidoethyl-4-isooxazo- 

lonoxime  (Scroll  and  Baumann),  A., 

i,  492. 
Methyldivinyl.     See  Pentinene. 
Methyleneacetoacetic      acid,      amino-, 
ethylic  salt,  and  its  benzoyl  and 
acetyl  derivatives,  carbamide  and 
anilide  (Claisen),  A.,  i,  593. 
methylic   salt,   and  its  anilide  and 
paratoluidide      (Claisen),      A., 
i,  593. 
Methyleneacetylacetone,  amino-,  and  its 

acetyl    and    benzoyl  derivatives   and 

carbamide  (Claisen),  A.,  i,  595. 


Methylenebisantipyrine,  identity  of  with 

formopyrine  (Pellizzari),  A.,  i,  205. 
Methylenebisdihydroresorcinol,     anhy- 
dride of  (Vorlander  and  Kalkow), 

A.,  i,  513. 
Methylenebisdimethyldihydroresorcinol 

(Vorlander  and  Erig),  A.,  i,  276. 
Methylene-blue,   combination   of,   with 

bromine  (Vaubel),  A.,  i,  108. 
Methylene-blue  dyes,  oxidation  of  leuco- 

compounds    of    (Green),    P.,    1896, 

227. 
Methylenecarbamide     (Tollens),     A., 

i,  138. 
Methylene  catechol  ether  (Moureu),  A., 

i,  336. 
Methylenedi-o-benzoicsulphinide 

(Eckenroth    and    Koerppbn),    A., 

i,  479. 
Methylenediethoxide    (DeliSpine),   A., 

i,  394. 
Methylenediphenylacetamide  (Riedel), 

A.,  i,  220. 
Methylenemalonic  acid.     See  Ethylene- 

ao-dicarboxylic  acid. 
Methylenephthalimidylacetic  acid  and 

its  salts  (Gabriele  and  Giebe),  A., 

i,  59. 
I'-Methylenephthalo-henzylimidine  and 

-methimidine  (Gabriel  and  Giebe), 

A.,  i,  59. 
Methylethylamine  salts,  electrolytic  con- 
ductivity of  methylic  alcoholic  solu- 
tions of  (Zelinsky  and  Krapiwin), 

A,,  ii,  5. 
Methylethylaminoacetal,  and  its  auro- 

chloride  and  picrate  (Stoermer  and 

Prall),  a.,  i,  458. 
Methylethylcarbincarbinol.   See  Amylic 

alcohols. 
Methylethylfurazan,    refractive    power 

and  dispersion  of  (Bruhl),  A,,  ii,  297. 
i8-Methyl-a-ethylglutaric  acid   [hexane- 

dicarhoxylic    acid)    (Montemartini), 

A.,  i,  21. 
Methylethylketazine,   refractive   power 

and  dispersion  of  (BRiJHL),  A.,  ii,  297. 
Methyl  ethyl  ketone,  electrolytic  con- 
ductivityof  salts  dissolved  in  (Dutoit 
and  Aston),  A.,  ii,  547. 

phenylhydrazone,    semicarbazide    and 
thiosemicarbazide     (Arnold),     A., 
i,  409. 
Methy le thy Initr amine,  refractive  power 

and  dispersion  of  (Bruhl),  A.,  ii,  297. 
6 : 4-Methylethylwooxazolone     and    its 

salts  (Uhlenhuth),  A.,  i,  445. 
Methy lethylparabanic  acid,  from  action 

of    nitric   acid    on    ethyltheobromine 

(van  der  Slooten),  a.,  i,  382. 
Methylethylpiperylhydrazine(AHaENs), 

A.,  i,  369. 
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Methylformaldoxime,  hydriodide  of,  and 
the  action  of  heat  on  an  aqueous  solu- 
tion of  it  (DuNSTAN  and  Goulding), 
T.,  575;  P.,  1897,  76. 

Methylfurfuraldehyde  phloroglucide,  and 
its  benzoyl  derivative  (Votocek),  A., 
i,  405. 

Methylglutaconallylimide.  See  6-Hydr- 
oxy-1-allyl-A^^-dihydropyridone. 

Methylglutaconamide.  See  6-Hydroxy- 
4-methyl- A^  •^-dihydropyridone. 

Methylglutaconethylimide.  See  6-Hydr- 
oxy-1-ethyl-A^-^-dihydropyridone. 

Methylglutaconmethylimide.       See    6- 
Hydroxy-l-methyl-A^'^-dihydropyri- 
done. 

Methylglyoxalidine,  refractive  power 
and  dispersion  of,  in  solution  (Bruhl), 
A.,  ii,  297. 

Methylguanidine,  preparation  of,  from 
urine  (Orloff),  A.,  i,  456. 

6-Metliylliepta-l :  3-diene.  See  Octi- 
nenes. 

2-Methylheptan  3  :  6-dione.  See  w-Di- 
methyllevulinic  methyl  ketone. 

6-Metliylheptane.     See  Octanes. 

Methylheptenoue,  from  palmarosa  oil 
(GiLDEMEiSTER  and  Stephan),  a., 
i,  81. 

Methyl  heptylene  ketone,  semicarb- 
azone,  benzylidene  derivative  (Wal- 
lach),  a.,  i,  246. 

Methylheptylene.     See  Octylenes. 

MethylcycZohexane  {methylhexamethyl- 
cne,  hexahydrotohiene),  conversion  of, 
into  dimethylct/cZopentane  (Zelin- 
sky),  a.,  i,  462. 
and  its  5-chloro-,  5-bromo-,  and  5- 
iodo-derivatives  (Knoevenagel  and 
TiJBBEN),  A.,  i,  608. 

Methylci/cZoliexanol-3,  cis-  and  trans- 
modifications  of,  and  its  acetyl  deriva- 
tive and  pheny  lure  thane  (Knoeven- 
AGEL  and  TiJBBEN),  A.,  i,  607. 

Methylc2/cZohexanone-2  {methylketo- 

hexamethylene),       semicarbazoue       of 
(Zelinsky),  a.,  i,  462. 

Methylct/ctohexanone-3  (Einhorn  and 
Ehret),  a.,  i,  345  ;  (Knoevenagel 
and  Tubben),  A.,  i,  608. 
semicarbazoue  of  (Einhorn  and  Eh- 
ret), A.,  i,  345  ;  (Zelinsky),  A., 
i,  462. 

Methylc2/cZohexanone-4,  and  its  semi- 
carbazoue (Einhorn  and  Ehret),  A., 
i,  345  ;  (Zelinsky),  A.,  i,  462. 

Methylhexanonesemioxamazone  (Kerp 
and  Unger),  A.,  i,  271. 

2-Methylhexan-3-onoic  acid.  See  Di- 
methyllevulinic  acid. 

Methylhexahydrofluorene  (Wallace), 
A.,  i,  160. 


Methylc?/c?ohexene     {tetrahydrotoluene)^ 
and  its  dibromide  (Knoevenagel  and 
Tubben),  A.,  i,  608. 
l-Methylc2/cZohexene-2  :  5-dicarboxylic 
diCidi{methyUetrahydroterephthalicacid) 
and  its  methylic  salt   (Bentley  and 
Perkin),  T.,  178  ;    P.,  1896,  79. 
Methylci/c^ohexenect/cZohexanone  and  its 

oxime  (Wallach),  A.,  i,  160. 
Methylc^/cZohexenone,  from  z5o-pulegone 

(Tiemann  and  Schmidt),  A.,  i,  198. 
l-Methylc2/c/ohexenone-3,  two  modifica- 
tions of  (I{j^oEVENAGEL  and    Schu- 
renberg),  a.,  i,  606. 
l-Methyl-A^-ci/c?oliexen-3-one-4-carb- 
oxylic  acid,     ethylic  salt    (Callen- 
bach),  a.,  i,  271. 
Methyl  hexyl  ketone,  action  of  ethylic 

acetate  on  (Kramers),  A.,  i,  589. 
Methylhydantoin,  action  of  hydrobromic 
acid  on  (Andreasch),  A.,  i,  328. 
nitro-,    action    of    baryta  water    on 
(Franchimont  and  van  Erp),  A., 
i,  6. 
Methylhydrazine,  condensation  of,  with 
methylthiocarbimide(MARCKWALDand 
Sedlaczek),  a.,  i,  231. 
Methylhydrotropidine     {dimethyl-^*- 
tetrahydrobenzylamine)    and    its  salts 
(Willstatter),  a.,  i,  384. 
Methylhydrotropidinemethylammonium 
hydroxide  (Willstatter),  A.,  i,  384. 
Methylhydroxyethylamine  (Freund  and 

Gobel),  a.,  i,  496. 
l-Methyl-2-hydroxyethylpiperidine  and 
its  salts  (Lipp),  A.,  i,  230. 
question  as  to  isomeric  forms  of  (Lipp), 
A.,  i,  229  ;  (Ladenbt7R(!),  A,,  i,  437. 
l-Methyl-2-hydroxyethyl-A2-tetra- 
hydropyridine  and  its  salts  (Lipp), 
A.,  i,  229. 
;8-Methylhydroxylaniine,  action  of  hydro- 
chloric   acid    on    (Kjellin),    A., 
i,  614. 
from  formal  doxime  methiodide  (Dun- 
stan  and  Goulding),  T.,  577. 
2-Methyl-2-hydroxylaniinopropandiol- 
1 : 3.     See   Hydroxylaminodihydroxy- 
wobutane. 
Methylic  alcohol,  dielectric  constant  of 
aqueous  (Drude),  A.,  ii,  438. 
electrolytic   conductivity  of  solutions 

of  salts  in  (Cattaneo),  A.,  ii,  537. 
heat  of  evaporation  of  (Marshall), 

A.,  ii,  244. 
action  of  magnesium  on  (Szarvasy), 

A.,  i,  309. 
action    of    magnesium     nitride     on 

(Szarvasy),  A.,  i,  211. 
influence  of,  on  the  rate  of  formation  of 
carbamide  (Walker  and  Kay),  T., 
506  ;  P.,  1897,  96. 
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Methylic  alcohol,  growth  of  bacteria  in 
(Bokorny),  a.,  ii,  379. 

detection  of  (Merck),  A.,  ii,  164. 
Methylic    bromallylic     ether     and    the 
action  of  bromine  and  of  potash  on 
(Lespieau),  a,,  i,  209. 

ether,  action  of  phosphonium  iodide 
on  (Fireman),  A.,  i,  395. 

iodide,  heat  of  evaporation  of  (Mar- 
shall), A.,  ii,  244. 
viscosity  of  mixtures  of  carbon  bisul- 
phide with  (Thorpe and  Rodger), 
T.,  367  ;  P.,  1897,  50. 
Methylimidothiocarbonic  acid, 

dimethylic    salt     and    hydriodide    of 

(Del^pine),  a.,  i,  457. 
2-Methylindole,  formation  of  (Reissert), 

A.,  i,  419. 
2'-Methylindole,  action  of  ethylic  iodide 

and  ethylic  alcohol  on(CiAMiciANand 

Piccinini),  a.,  i,  102. 
2-Methylindole-2'-carboxylic  acid  (Reis- 
sert), A.,  i,  419. 
Methylketohexamethylene.  See  Methyl- 

c^/cZohexanone. 
Methylketopentamethylene.  See  Methyl- 

c^/c^opentanone. 
)8-Methyllevulinic    acid,    ethylic     salt, 

nitrile    of,    hydrolysis     of    (Monte- 
martini),  A.,  i,  20. 
*' Methyl-lore  tine."       See    1-Hydroxy- 

3-methylquinoline-4-sulphonic  acid,  2- 

iodo. 
Methylmalamic    acid    and     its    imido 

(PiUTTi  and  GiusTiNiANi),  A.,  i,  24. 
Methylmalonic   acid   {isosuccinic  acid), 

ethylic  salt,  action  of  ethylic  7-chloro- 

butyrate    on     (Montemartini),    A., 

i,  20. 
o-Methylmannoside,  physical  constants 

of  (van  Ekenstein),  a.,  i,  4. 
Methylmannosides,  d-,  Z-,  and  racemic 
(Fischer  and Beensgh),  A.,  i,  178. 

melting      points     and    racemism    of 
(Kipping  and  Pope),  T.,  997. 
i83-Methyl-jU-mercaptothiazoline 

(Gabriel  and  VON  Hirsch),  A.,  i,  136. 
n-Methylmercaptotriazole.       See 

1  -  Methy It  riazol  e  -  5  -  thiol . 
2-Methyl-3-metheneheptane-6-one.     See 

Tanacetoketone. 
2-Methyl-3-methylolheptan-6-one-3-ol, 

from   tanacetoketone    (Tiemann    and 

Semmler),  a.,  i,  248. 
Methylmorpliimethine(VoNGERiCHTEN), 
A,,  i,  303. 

bromo-,  properties  of  (Vongerichten), 
A.,  i,  644. 
Methyl-»//-morphine,  the  preparation  and 

properties  of,  its  salts  and  acetyl  and 

benzoyl  derivatives  (Vongerichten), 

A.,  i,  260. 


Methylnaphthaphenazonlum    salts 
(Fischer  and  Hepp),  A.,  i,  257. 
2-Methyl2:sonicotinic  acid,  6-chloro-,  and 
its  salts  (Aston  and  Collie),  T.,  656  ; 
P.,  1897,  89. 
Methylnitramine,  refractive  power  and 
disjiersion  of  (Bruhl),  A.,  ii,  297. 
action    of    heat    on,    and    action    of 
methylic  iodide,  or  allylic  bromide, 
or  iodide  on  the  silver  derivative  of 
(Franchimont    and    Umbgrove), 
A.,  i,  8. 
and  its  metliyl  ether,  from  nitrocarb- 
amide  and  diazomethane   (Degner 
and  voN  Pechmann),  A.,  i,  264. 
s-  and  os-Methylnitrocarbamides    and 
their  metallic  derivatives  (Degner  and 
VON  Pechmann),  A.,  i,  265. 
Methy Initrocarbamic  acid,  ethylic  salt, 
refractive    power    and    dispersion    of 
(BRtJHL),  A.,  ii,  297. 
Methyl-o-nitrophenylurethane,  action  of 
phosphorus  pentachloride  on  (Svvartz), 
A.,  i,  411. 
71- Methy Inoropianic  acid,  ethylic  salt  of 

(Liebermann),  a.,  i,  284. 
i^-Methylnoropianic    acid,  ethylic    and 
methylic  salts  of  (Liebermann),  A., 
i,  284. 
2  : 6-Methyl-3-octanonic  acid,  methylic 
salt,  rotatory  power  and  dispersion  of 
(Guye  and  Melikian),  A.,  ii,  199. 
2-Methylol-2-aminopropandiol-l :  3.  See 

Trihydroxy^cri.  -butylamine. 
2-Methylol  2-hydroxylaminopropane- 
diol-1 :  3.      See    Hydroxylaminotri- 
hydroxyfer^.  -butane. 
Methyl-orange,    velocity    of   formation 
(Goldschmidt     and    Merz),     A., 
i,  278. 
value  of,  as  an  indicator  (KiisTER),  A  , 
ii,  74. 
Methyl^sooxazolone,     phenylhydrazone, 
o-anisylhydrazone,   0-    and  p-to\yl- 
hydrazones,     a-     and   )8-naphthyl- 
hydrazones,    and  jo-hydroxyphenyl- 
hydrazone      of      (Rinman),       A., 
i,  444. 
its    potassium,    methyl     and     ethyl 
derivatives     and    compounds    with 
amines  (Uhlenhuth),  A.,  i,  444. 
condensation  of,  with   aldehydes  and 
ketone  (Schiff    and     Betti),    A., 
i,  493. 
5-MethyUsooxazolone,  chloro-  (Rinman), 

A.,  i,  444. 
5-Methyl-3-oximidoethyl-4-wooxazolon- 
oxime  (Scholl  ;    Scroll  and    Bau- 
mann),  a.,  i,  492, 
Methyloxindole  (Brunner),  A.,  i,  100, 
Methy loxytriazine,  imino-  and  its  salts 
(Ostrogovich),  a.,  i,  301. 
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Methylparaconic  acid,  (iichloro-,  and  the 
action    of    barium     hydroxide     on 
(Myeks),  T.,  614  ;  P.,  1897,  100. 
^Wchloro-,    action  of  acetic   acid  and 
zinc  dust  on  (Myers),  T.  614 ;  P., 
1897,  100. 
Methylpentadecylurethane       {methylic 
n-pentadecylcarbamate)  and  its  hydro- 
lysis (Jeffjreys),  a.,  i,  315. 
MethylcycZopentane  {methylpentamethyl- 
ene),  formation   of,  from  iodocyclo- 
hexane  on  reduction  with  hydriodic 
acid  (Zelinsky),  A.,  i,  237. 
alleged  identity  of  hexahydrobenzene 
with  (Mabkownikoff),  A.,  i,  401. 
MethyIc2/cZopentanone-3    {m  ethylketo- 
pentamethylene),hov[vfi-nxQiYiy\si.A\\i\c 
acid  (Markownikoff),  A.,  i,  401. 
semicarbazone    of    (Zelinsky),    A., 
i,  462. 
Methylci/cZopenteiiemetliylci/cZopen- 
tanone  and  its  oxime  (Wallach),  A., 
i,  16. 
MethylcycZopentenone,  pentaohXoxo-,   a- 
and     )8-modifications     of,    and    salts 
(Zincke  and  Prenntzell),  A.,  i,  510. 
Metliylci/cZopentenone-3,  pentachloTo-, 
a-  and    )8-modifications   of    (Zincke, 
Bergmann     and      Francke),      A., 
^  i,  508. 
2'-Methylphenomorpholine  {2' -methyldi- 
hydropheno-p-oxazine),  its  salts,  carb- 
amide,   thiocarbamide,    phenylcarb- 
amide,      and     phenylthiocarbamide 
and    nitrosamine    (Stoermer    and 
Brockerof),  a.,  i,  473. 
amino-,  and  a  compound  obtained  by 
the  action  of   phenylic  cyanate  on 
(Stoermer  and  Brockerof),   A., 
i,  473. 
nitro-,  and  its  nitrosamine  (Stoermer 
and  Brockerof),  A.,  i,  473. 
o-Metliylpheno-i:?-oxazine  and  its  platino- 
chloride  (Stoermer  and  Brockerof), 
A.,  i,  473. 
Methylphenosafranine  and  its  salts  and 
monacetyl    derivative  (Fischer    and 
Hepp),  a.,  i,  258. 
^-Methylphenylpyruvic  acid.  Seep-Tolyl- 

pyruvic  acid. 
Methylwophthalic  acid  [Me  :  (C00H)2  = 
1:2:4],  preparation  of,  and  its  methylic 
salt  (Bentley  and  Perkin),  T.,  175, 
P.,  1896,  79. 
Methylphthalide,  m-amino-,  ^c^rachloro-, 

and  m-nitro-  (Giebe),  A.,  i,  63. 
I'-Methylphthalimidineacetic  acid  and 
its  silver  salt  (Gabriel  and  Giebe), 
A.,  i,  59. 
Methylphthalophosplioiiic  acid  and  its 
silver  salt  (Michaelis,  Rothe  and 
Uster),  A.,  i,  151. 


Methylwophthalopho  aphonic    acid    and 

its     silver     salt     (Michaelis     and 

Hecker),  a.,  i,  153. 
Methylphysciol  (Hesse),  A.,  i,  631. 
4-Methylpicolinic   acid,    2-chloro-,    and 

its  salts  (Aston  and  Collie),  T.,  655  ;    i  i 

P.,  1897,  89.  f^ 

a-,   )8-,   and  7-Methylpimelic   acid  and 

their  salts  and  anilides  (Einhorn  and 

Ehret),  a.,  i,  345. 
1-Methylpipecolylalkine.   Seel-methyl- 

2-hydroxyethylpiperidine. 
Methylpiperylhydrazine    and  its   salts 

and  benzoyl  derivative  (Ahrens),  A., 

i,  369. 
Methylc?/cZopropane-2-carboxylic  acid 

(Marburg),  A.,  i,  141. 
Methylc2/cZopropane-2 : 2-dicarboxylic 

acid  {methylvinaconic,  methyltrimethyl- 

encdicarhoxylic  acid),  and  its  salts  and 

brom-additive    product    (Marburg), 

A.,  i,  141. 
o-Methylisopropylacetic  acid.  SeeHexoic 

acids. 
Methylpropylacetylene.  See  Hexinenes. 
Methylpropylaminoacetal,  and  its  auro- 

chloride,    platinochloride,    and  meth- 

iodide   (Stoermer  and  Prall),   A., 

i,  458. 
2'-Methyl-3'-wc'propylisocarbostyril  and 

its    4'-cyano-derivative  (Lehmkuhl), 

A.,i,  373. 
Methyl  tsopropyl  diketoxime  (Ponzio), 

A.,  i,  551. 
Methyl-S-isopropylci/cZohexaiie.    See 

7W-Menthane. 
Methyl-3-wopropylc2/cZohexanol-5.      See 

cis-.s^/m-Menthol. 
Methyl-3-zsopropylc2/c?ohexanone-5.  See 

s2/w-Mentlione. 
Methyl-3-wopropylct/cZohexene.     See  m- 

Menthene. 
Methyl-3-i5opropylcycZohexenone-5, 

two  oximes  of,  and  its  phenylhydrazone 

(Knoevenagel  and   Schurenberg), 

A.,  i,  607. 
Methyl  -4-  zsopropyl  -A^-  c?/cZohexenone  -  3 

and  its  oxime  (Callenbach),  A.,  i,272. 
Methyl-4-wopropyl-A2-c?/cZohexen-3-oiie- 

4-carboxylic  acid  and  its  ethylic  salt 

(Callenbach),  A.,  i,  271. 
Methyl  propyl  ketone,  electrolytic  con- 
ductivity    of     salts      dissolved     in 

(Dutoit  and  Aston),  A.,  ii,  547. 
Methylpropylnitramine,   2  :  3-dibromo- 

(Umbgrove  and  Franchimont),  A., 

i,  7. 
2-Methyl-5-wfopropylpyrroline         (Tie- 

mann  and  Semmler),  A.,  i,  247. 
7-Methylpurine,  8-amino-,  8-amino-2:6- 

dioxy-,    and    2  :  6  :  8-  c^ichloramino- 

(FisoHER  and  Jacobi),  A.,  i,  643. 


INDEX   OF  SUBJECTS. 


831 


7-Methylpurine,    3:5:  S-trichloro-,   ac- 
tion of  alkalis  on  (Fischeh),  A., 
i,  642. 
reaction  of,  with  ammonia  (Fischer 
and  Jacobi),  A,,  i,  643. 

6  :8-dioxy-  (Fischer),  A.,  i,  642. 
9-Metliylpurine,  3:5:  8-^rzchloro-,  and 

2 :  e-c^ichloro-S-oxy-    (Fischer),     A., 

i,  642. 
Methylpyrazine  preparation  of,  and  its 
methiodide  (Brandes  and  Stoehr), 
A.,  i,  230. 

refractive    power    and    dispersion    of 
(Bruhl),  a.,  ii,  297. 
Methylpyridines.     See  Picolines. 
Methylpyridinetricarboxylic  acid,  from 

oxidation  of  corydic  acid  (Dobbie  and 

Marsden),  T.,  664  ;  P.,  1897,  102. 
Methylpyroxolonecarboxylic        acid, 

ethylic  salt  (Ruhemann),  A.,  i,  445. 
1-Methylpyrrolidine   and  its   reduction 

(CiAMiciAN  and  Piccinini),  A.,  i,  542. 
2-MetliyIpyrrolidine,     non-identity    of, 

with  the  base  from  the  reduction  of 

tropinic  acid  (CiAMiciA-NandSiLBER), 

A.,  i,  173. 
3-Metliylpyrrolidine,  action  of  methylic 

iodide  on  (Euler),  A.,  i,  585. 
Methylquinaldone,  additive  product  of, 

with    benzoic    chloride   (Knorr  and 

Rabe),  a.,  i,  371. 
2'-Methylquinoline  {quinaldine),  electro- 
lysis of  (Ahrens),  a.,  i,  370. 
4'-MetliylqiiinoIine,  refractive  power  and 

dispersion  of  (Bruhl),  A.,  ii,  297. 
1-,  2-,  and  3-Methylquinolines,     refrac- 
tive powers  and  dispersions  of  (BRiJHL), 

A.,  ii,  297. 
1-Methylwoquinoline      and     its      salts 

(POMERANZ),  A.,  i,  372. 
S-Methylisoquinoline     and     its     salts 

(POMERANZ),  A.,  i,  372. 
I'-Methylwoquinoline,   refractive  power 

and  dispersion  of  (Brijhl),  A.,  ii,  297. 
2'-M!etliylquinoline-3-carboxylic  acid 

(Fraenkel),  a.,  i,  487. 
Methylquinones.     See  Toluquinones. 
w-Methylrosindone  (Fischer  and  Hepp), 

A.,  i,  257. 
Methylrosinduline  (Fischer  and  Hepp), 

A.,  i,  637. 
w-Methylrosinduline      and      its     salts 

(Fischer  and  Hepp),  A.,  i,  257. 
3-Methylsalicylic  chloride  (Anschutz), 

A.,  i,  219. 
Methylsalicylidenecamplior,     crystallo- 

graphic  properties  of  (Minguin),  A., 

i,  164. 
o-Methylsalicylochlorophosphiiie. 

(Anschutz),  a.,  i,  219. 
Methylsinapic  acid  and  its  methylic  salt 

(Gadamer),  a.,  i,  361. 


Methylscopoline  and  its  salts'(ScHMiDT), 

A.,  i,  386. 
Methylstilbene,  chloro-,  its  constitution 
and  dibromide  (Sudborough),   T., 
225  ;  P.,  1897,  20. 

)8-chloro-,  and  its  dihromide  (Sud- 
borough),  T.,  218,  224 ;  P.,  1897, 
20. 
Methylsuccinic  acid  {propanedicarboxylic 
acid),  barium  salt,  action  of  acetic 
anhydride  on  (Oddo  and  Manuelli), 
A.,  i,  180. 

amylic  salt,    rotatory  power    of   the 
(Walden),  a.,  ii,  3. 
)3-Methyltaurine    (Gabriel    and    von 

Hirsch),  a.,  i,  136, 
Methylterephthalic  acid,  preparation  of, 

and  its  methylic  salt  (Bent ley  and 

Perkin),  T.,  175  ;  P.,  1896,  79. 
I'-Methyltetrahydroquinoline.    See 

Kairoline. 
2'-Metliyltetrahydroquinoline 
(Ahrens),  A.,  i,  370. 

preparation  of  (Eibner),  A.,  i,  142. 
Methyltetrahydroterephthalic  acid 

(l-methylcyclohexene-2  : 5-diearboxylic 

acid)  and  its  methylic  salt  (Bentley 

and  Perkin),  T.,  178  ;  P.,  1896,  79. 
^-Methylthiazoline  (Gabriel  and  von 

Hirsch),  A.,  i,  120. 
S'-Methylthiobiazoline,  5-imino-,  and  its 

methiodide  and    acetyl  and   nitroso- 

derivative  (Freund  and  Meinecke), 

A.,  i,  122. 
Methylthiocarbimide,   condensation    of, 

with  methylhydrazine  (Marckwald 

and  Sedlaczek),  A.,  i,  231. 
Methylthioglycollic    acid    {a-thiolactic 

acid)  (Dixon),  T.,  634  ;  P.,  1897,  8. 
)8-Metliylthioliydantoin,  action  of  brom- 
ine on  (Andreasch),  A.,  i,  328. 
Methyl-;?-toluidine,    w-nitro-,    c^mitro-, 

2:3: 5-<rmitro-,  and  their  nitrosamines 

(Pinnow),  a.,  i,  338. 
1 -Methyl triazole  and  1-Methyltriazole- 

5 -thiol  and  their  salts  (Freund  and 

Schwarz),  a.,  i,  125. 
2-Methyltriazole-5-thiol    (Freund  and 

Meinecke),  A.,  i,  124. 
Methyltrihydroquinoline-1-sulphonic 

methylbetaine  and  its  3-bromo-deriva- 

tive    (Glaus    and    Gunther),     A., 

i,  297. 
l-Methyltrimethylene-2-carboxylic  acid 

{l-methylcyclopropane-2-carboxylic 

acid)  and  its  salts  (Marburg),   A., 

i,  141. 
l-Methyltrimethylene-2 : 2-dicarboxylic 

acid  {l-methylcyclopropane-2:2-dicarb- 

oxylic  acid)  and  its  salts  and  brom- 

additive    product     (Marburg),     A., 

i,  141. 
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o-Methylwovaleric    acid.      See    Hexoic 

Acids. 
Methyl vinaconic   acid.    See   1-Methyl- 

ci/cZopropaiie-2i:  2-dicarboxylic  acid. 
Methylvinyldiacetonalkamine.       See 

Hydroxy  tetramethylpiperidine. 
l-Methyl-2-vinylpiperidiiie  and  its  salts 

(Lipp),  A.,  i,  230. 
Methyl- violet,  electrical  convection  of, 
in   solutions  (Picton    and  Linder), 
T.,  571. 
Methyluramil,     action     of     potassium 

cyauate  on  (Fischer),  A.,  i,  268. 
7-Methyluric     acid,     lead      derivative, 
action  of  methylic  iodide  on  (Fischer), 
A.,  i,  268. 
V-Methyl-il'-uric  acid  and  its  conversion 
into  7-methyluric  acid  (Fischer),  A., 
i,  268. 
Meymacite  from   Quebec  (Hoffmann), 

A.,  ii,  104. 
Miargyrite,  artificial  (Sommerlad),  A., 

ii,  500. 
Mica,  artificial  (Doelter),  A.,  ii,  54, 
329. 
fusion  ^products    of    (Doelter),   A., 

ii,  329. 
See  also  Biotite,  Muscovite,  &c. 
Micas,    constitution  of  (Clarke),    A., 

ii,  52. 
Microcline,  from  the  Spessart  (Philippi), 

A.,  ii,  53. 
Micro-organisms,  action  of,  on   elastin 

(Zoja),  a.,  ii,  579. 
Migration    constants  of  cadmium,  in- 
fluence of  temperature  on  the  (Gor- 
don), A.,  ii,  474. 
Milarite,  constitution  of  (Clarke),  A,, 

ii,  52. 
Milk,  freezing  point  of  (Winter),  A., 
ii,  112 ;  378. 
the  changes  occurring  in  (Bi^champ), 

A.,  ii,  113,183,  223. 
action  of  iodine  solution  on  (L:6pinois), 

A.,  i,  584. 
form  in  which  phosphorus  is  present 

in  (Siegfried),  A.,  ii,  220. 
nature  of  phosphorous  compounds  in 

(Stoklasa),  a.,  ii,  573. 
percentage  of  nucleon  in(WiTTMAACK), 

A.,  ii,  220. 
proteids    of,    and     their    estimation 

(Schlossmann),  A.,  ii,  62. 
proteids  of  cows'  (Storch),  A,,  ii,  420. 
human,  estimation  of  lactose  in  (Thi- 

bault),  a.,  ii,  80. 
composition  of  human,  cows'  and 
mares'  (Camerer  and  Soldner), 
A.,  ii,  112. 
detection  of  diluted,  condensed  or 
sterilised  milk  with  fresh  (Rich- 
mond and  Boseley),  A.,  ii,  528. 


Milk,  detection  of  formaldehyde  in  (De* 
NiGtes),  A.,  ii,  81. 
detection  of  soda  and  borax  in  (SoLO- 

min),  a.,  ii,  517. 

examination    of,    by    the     cryoscopic 

method  (Carlinfanti),  A.,  ii,  528. 

estimation  of  boric  acid  in  (Jorgen- 

sen).  A.,  ii,  283;    (DenigJ^s),  A., 

ii,  517. 

estimation  of  casein  in  (DENiGfes),  A., 

ii,  531. 
estimation  of  fat  in  (Fresenius),  A., 

ii,  166. 
estimation  of  formaldehyde  in  (Leon- 
ard and  Smith),  A.,  ii,  288. 
estimation   of  milk-sugar    in    (Rich- 
mond and  Boseley),  A.,  ii,  525. 
estimation    of    added    water   by    the 
freezing  pointmethod(HAMBURGER), 
A.,  ii,  389. 
Milk.    See  also  Agricultural  Chemistry. 
Milk-sugar.     See  Lactose. 
Mimetite  from  Bohemia  (Katzer),  A., 

ii,  267. 
Mineral  oils — 

Caucasian    naphtha,    constituents  of 

(Markownikoff),  a.,  i,  329. 
Paraffin,  estimation  of  (Eisenlohr), 
A.,  ii,  523. 
estimation  of,  in  brown -coal  tar  and 
petroleuni  (Holde),  A.,  ii,  351. 
Petroleum,    American,    butanes    and 
octanes  in  (MABERvand  Hud- 
son), A.,  i,  389. 
separation  of  pentane  and  iso-pen- 
tane  from  (Young  and  Thomas), 
T.,  440  ;  P.,  1897,  58. 
from      Bohemia      (Katzer),      A., 

ii,  267. 
Columbian  and  Oregon,  composition 
of  (Mabery  and  Kittelberger), 
A.,  i,  449. 
constituents  of,  between   150°  and 

220°  (Mabery),  A.,  i,  449. 
estimation  of  paraffin  in  (Holde), 

A.,  ii,  351. 
estimation  of  sulphur  in  (Fischer), 
A.,    ii,    516  ;    (Aufrecht),    A., 
ii,  595. 
estimation  of  sulphur  in  gases  pro- 
duced by  combustion  of  (Kissling), 
A.,  ii,  157. 
Mineral  water.     See  Water,  mineral. 
"Mineral      tallow"      from      Vermont 

(Smoot),  a.,  ii,  324. 
Mineral      silicates,      constitution     of 

(Clarke),  A.,  ii,  50. 
Mineral  veins   of  the  Gros-Venediger, 
Austrian    Alps    (Weinschenk),    A., 
ii,  106. 
Mineralogical   chemistry,    advances  in 
(Harrington),  A.,  ii,  102. 
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Minerals,      artificial      production      of 
(Doelter),A.,  ii,  54,  329, 
separation  of  (Harrington),  A.,  ii,  102. 
heavy     liquids     for      separation     of 

(Retgers),  a.,  ii,  45,  179. 
as  simple  rocks  (Judd),  A.,  ii,  414. 
transparency  of,  for  X-rays  (Doelter), 
A.,  ii,  45. 
Minerals,  new.     See — 
Batavite. 
Bismutosmaltine. 
Bliabergite. 
Cosmochlore. 
Dicksbergite. 
Fuggerite. 
Gersbyite. 
Leonite. 

Manganandalusite. 
Mauzeliite, 
Metadesmine. 
Moldovite, 
Munkforssite. 
Munkrudite. 
Pietricikite. 
Pirssonite. 
Pseudopyrophyllite. 
Ransatite. 
Tilasite. 
Valleite. 
Wardite. 
Mispickel  from  Bohemia  (Katzer),  A., 
ii,  267. 
composition  of  (Rammelsberg),  A., 
ii,  560. 
Missourite  from  Montana  (Weed  and 

Pirsson),  a.,  ii,  216. 
Molasses.     See  Agricultural  Chemistry. 
Moldovite  from  Moldavia  (Istrati),  A., 

ii,  502. 
Molecular  cross   sections   of   mercury, 
hydrogen,     and    carbonic    anhydride 
(Noyes  and  Goodwin),  A. ,  ii,  203. 
Molecular  diameters,  relation  of,  to  heat 
of  evaporation  and  density  (Barker), 
A.,  ii,  134. 
Molecular     refraction.        See     Photo- 
chemistry. 
Molecular  weights,   apparatus  for  the 
cryoscopic  determination  of  (Beck- 
MANN  and  Pfeip-fer),  A.,  ii,  363. 
methods  of  determining  (Beckmann), 

A.,  ii,  88. 
of    homogeneous    liquids,    determina- 
tion by  means  of  the  density  of  the 
(Traube),  a.,  ii,  205. 
of     substances     in     solid     solutions 
(Fock),  a.,  ii,  481. 
Molybdenum    in  coal    (Jorissen),    A., 
ii,  266. 
state  of  combination  of,  in  iron  and 
steel  (Carnot    and  Goutal),   A., 
ii,  555. 


Meta-  and  Pyro-thioarsenothiomolyb- 
dates    and    -oxythiomolybdates 
(Weinland    and     Sommer),     A., 
ii,  556,  557. 
Molybdenum,   iodide   (Guichard),   A., 
■  ii,  145. 
Manganimolybdic  acid  and  its    salts 

(Pji:chard),  a.,  ii,  498. 
oxide,    estimation    of    copper,     iron, 
silver,  &c.,  by  (Purgotti),  A.,  ii,  77. 
dioxide,  volatility  of,  in  hydrochloric 

acid  (Guichard),  A,,  ii,  496. 
Molybdic  acid,  detection  of  (Ellram), 
A.,  ii,  522. 
estimation    of,    by    iodine   (Gooch 
and  Fairbanks),  A.,  ii,  76. 
Molybdic  anhydride,  reduction  of,  by 

hydrogen  (Guichard),  A.,  ii,  496. 
Octomolybdates,  alkali  (Rosenheim), 

A.,  ii,  497. 
Sulphomolybdic  acid,  salts  of  (Rosen- 
heim), A.,  ii,  497. 
Molybdenum,  estimation    and    separa- 
tion of— 
estimation  of  (Taggart  and  Smith), 

A.,  ii,  433. 
estimation  of,  volumetrically  (Fried- 

heim),  a.,  ii,  127. 
separation  of  vanadium  from  (Brown- 
ing and  Goodman),  A.,  ii,  234. 
Monamines,     action    of,     on     dicyano- 

diamide  (Ziegelbauer),  A.,  i,  142. 
Monazite,  monograph  of  (Nitze),   A., 
ii,  267. 
components  of  (Drossbach),  A.,  ii,  38. 
Monazite  sands,  cerium  and  other  earths 
from   (Schutzenberger  and  Bou- 
douard),   a.,   ii,    317;    (Urbain 
and  Budischovsky),  A.,  ii,  318. 
analysis  of  (Glaser),  A.,  ii,  190. 
Monchiquite,  from  Alnb,  Sweden  (Sahl- 

bom),  a.,  i,  567. 
Monila  Candida  fermentation  of  galactose 
by  (Bau),  a.,  ii,  423. 
selective    nutrition   of   (Pfeffer), 
A.,  ii,  224. 
Montierella     reticulata,      nutrition    of 

(Pfeffer),  A.,  ii,  224. 
Morphine,  action  of  the  electric  current 
on  (Pommerehne),   A.,  i,  641. 
action  of  benzoic  chloride  on  (VoN- 

gerichten),  a.,  i,  260. 
action  of,  on  ferric  chloride  and  potas- 
sium   ferricyanide    (Schaer),     A., 
i,3. 
methohydroxide,    action  of  methylic 
iodide  on,  and  also   its  anhydride 
(Vongerichten),  a.,  i,  303. 
stearate,  chemical  and  therapeutic  pro- 
perties of  (Zanardi),  a.,  i,  302. 
detection  of  (Hiloer  and  Jansen), 
A.,  ii,  436. 
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Morphine,  estimation  of,  in  opium,  &c. 
(Loof),  a.,  ii,  293;  (Gbandval 
and  Lajoux),  A.,  ii,  391. 

separation  of  codeine  from  (Fottquet), 
A.,  ii,  391. 
Morpliine,  bromo-,  and  its  acetyl  deri- 
vative, properties  of  (Vongerichten), 

A.,  i,  643. 
»|/-Morphine,  distinction  between  methyl- 

i//-morphine  and  (Vongewohten),  A., 

i,  260. 
Morpholine,      from     dihydroxydiethyl- 

amine  (Knorr),  A.,  i,  314. 
Mortars,  analysis  of  (Dibdin  and  Grim- 
wood),  A.,  ii,  125. 
Moms  tinctoria^  maclurin  from  (Perkin), 

T.,  186;  P.,  1897,  5. 
Moulds,     fermentation     produced     by 
(Emmerling),  a.,  ii,  223. 

See  also  Agricultural  Chemistry. 
Mucin,  in  purulent  urine,   nature  and 
source  of  the   supposed  (Leidi^), 
A.,  ii,  62. 

properties  of  the,  in  sputum  (Muller), 
A.,  ii,  62. 
Mncobromic  acid  anilide  (Liebermann), 

A.,  i,  284. 
Mucochloric  chloride  (Hill),  A.,  i,  571 ; 

(Hill  and  Dunlap),  A.,  i,  572. 
Mncochloroxime  anhydride  (Hill  and 

Allen),  A.,  i,  557. 
Mncohydrozybromic        acid        anilide 

(Liebermann),  A.,  i,  284. 
Mucophenoxybromic      acid,      methylic 

salts,  hydroxylamine  derivative  of,  and 

its     ethylic     salt  ;    oxime-anhydride 

(Hill  and  Widtsoe),  A.,  i,  571. 
Mucophenozy chloric  acid,  and  its  oxime, 

methylic    salts    of,    oxime-anhydride 

(Hill  and  Widtsoe),  A.,  i,  571. 
MvjCot  mueedo,  fermentation  by  (Pasteur 

Lect.),  T.,  728. 
Miccor  racemobus,  the  products  of  fermen- 
tation    with      (Emmerling),      A., 

ii,  223. 
Mud  from  the  Nile  (John),  A.,  ii,  108. 
Multiple  proportions,  deduction  of  the 

lawof  (Wald),  a.,  ii,  311. 
Multirotation.     See  Photochemistry. 
Munkforssite  from  Sweden  (Igelstrom), 

A.,  ii,  267. 
Munkrudite  from  Sweden  (Igelstrom), 

A.,  ii,  458. 
Muscle,  source  of  energy  of  (Chatjveau 
and  LAULANI16),  A.,  ii,  330. 

action  of  carbonic  anhydride  on  the 
contraction    of    (Waller    and 
Sowton),  a.,  ii,  61. 

nature  of  the  fat  in  (Bogdanoff),  A., 
ii,  151. 

amount  of  nucleon  in  (Muller),  A., 
ii,  219. 


Muscle,    presence  of  nucleo-proteid  in 
(Pekelharing),  a.,  ii,  61. 
fatigued,  nitrogen,  carbon,  and  oxygen 
contents  of  (Pflijger),  A.,  ii,  378. 
Muscovite,  cupriferous,  from  Cos.  Dublin 
and  Wicklow  (O'Reilly),  A.,  ii,  412. 
constitution  of  (Clarke),  A.,  ii,  51. 
Muscular  work,  in  relation  to  glycogen 
(Schenck),  a.,  ii,  152. 
influence  of,  on  metabolism  (Schny- 
der),  a.,  ii,  59  ;  (Dunlop,  Paton, 
Stockman,    and    Macadam),    A., 
ii,  570. 
Mushrooms,  action  of  oxidising  ferment  of, 
on  various  compounds  (Bourquelot), 
A.,  ii,  QQ. 
Musk  oil,  action  of  stannous  chloride  on 

(Hirschsohn),  a.,  ii,  236. 
Mustard,    influence  of,    on    absorption 
from    the      intestine      (Scanzoni  ; 
Farnsteiner),  a.,  ii.  111. 
the  glucosides  of   black    and  white 

(Gadamer),  a.,  i,  254. 
white.     See  also  Agricultural 
Chemistry. 
Mycelium  fungi,  value  of  asparagine  as 
a  nutrient     for     (Nakamura),     A., 
ii,  276. 
Mycoderma  aceti  (Pasteur  Leot.),    T., 

721. 
Myricetin,  occurrence  of,  in  the  leaves 
of  Bhus  Cotinus  (Perkin),  T.,  1136, 
1197  ;  P.,  1897,  170. 
Myricylic  alcohol,  action  of  soda  lime 

on  (Marie),  A.,  i,  319. 
Myristica,  kino  from  various  species  of 

(Schaer),  a.,  ii,  278. 
Myrobalans,    composition    and    dyeing 
properties  of  (Perkin),  T.,  1137  ;  P., 
1897,  170. 
Myrobalans-tannoform    (Merck),    A., 

i,  166. 
Myronic  acid,   constitution  of  (Gada- 
mer), A.,  i,  254. 
potassium  salt  of  ;  non- occurrence  of 
the  acid  in  white  mustard(GADAMER), 
A.,  i,  254. 
Myrozin,  Myrozocerin,  Myrozofluorin, 
Myrozol,    and    Myrozoresen    (Ger- 
mann),  a.,  ii,  185. 
Myroxolon  Pereirce,  the  constituents  of 

the  seeds  of  (Germann),  A.,  ii,  185. 
Mysoriae  from  the  Urals  (Franchet), 
A.,ii,  49. 


N 


Nagyagite,  composition  of(PRiwozNiK), 

A.,  ii,  560. 
Naphtha,  Caucasian.     See  Mineral  Oils. 
Naphthacetol.       See       4-Acetamido-a- 

naphthol, 
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Naphthaflavone,     and     its     methylene 

ether  (Ullmann),  A.,  i,  482, 
o-   and  /3-Naphthafurfurans    (Hesse), 
A.,  i,  457. 

and    their    picrates    (Stoermer   and 
(Gieseke),  a.,  i,  526. 
)8-Naphthafurfurancarbozylic      acid 

(Stoermer    and     Gieseke),    A.,    i, 

526. 
Naphthaketoconmarin,    conversion    of, 

into  naphthaflavone  (Ullmann),  A., 

i,  482. 
j8-Naphthalazine    (Pinner  and    Salo- 
mon), A.,  i,  639. 
Naphthalene,  space  formula  for  (Collie), 
T.,  1017. 

absorption  spectrum  of  (Pauer),  A., 
ii,  393. 

specific  heat  of  (Schlamp),  A.,  ii,  6. 

contraction  during  the  solidification 
of  (Heydweiller),  a.,  ii,  545. 

vapour  pressures  and  osmotic  pressures 
of  ethereal  solutions  of  (No yes  and 
Abbot),  A.,  ii,  395. 

behaviour  of,  towards  acidyl  chlorides 
and  aluminium  chloride  (Rousset), 
A.,  i,  75. 

tetrabromide  (Orndorff  and  Moyer), 
A.,  i,  426. 

compound  of,  with  trinitroresorcinol 
(Gorter),  a.,  i,  628. 
Naphthalene,  o-bromo-,  refractive  powers 
of  mixtures  of  ethyl  ic  alcohol  and 
carbon  bisulphide  with  (Zeoghini), 
A.,  ii,  470. 

1  : 4-c?»bromo-,  from  naphthalene  tetra- 
bromide (Orndorff  and  Moyer) 
A.,  i,  426. 

1  : 1'-dichloTO-,  conversion  of,  into 
1  : 4'-dichloronaphthalene  (Arm- 
strong and  Wynne),  P.,  1897, 154. 

1  :  2'-dich]oTo-,  from  1:1':  3-dichloro- 
naphthalenesulphonic  acid  (Arm- 
strong and  Wynne),  P.,  1897, 155. 

1:2: 1'-^nchloro-,  behaviour  of,  to- 
wards concentrated  hydrochloric 
acid  (Armstrong  and  Wynne),  P., 
1897,  156. 

2:3':  I'-trichloro-,  and  2:4':  2'4ri- 
chloro-  (Armstrong  and  Wynne), 
P.,  1897,  153. 

nitro-,  specific  heat  of  (Schlamp),  A., 
ii,  6. 
)8-Naphthalenediazoic   acid,    N-methyl 

and  0-methyl  ethers  (Bamberger  and 

Boecking),  a.,  i,  467. 
a-Naphthalenediazophenylsulphone 

(Hantzsch  and  Singer),  A.,  i,  223. 
o-  and  )3-Naphthalenesi/ndiazo8ulphonic 

acids,  conversion  into  the  correspond- 
ing azonaphthalenes   (Hantsch    and 

Schmiedel),  a.,  i,  185. 


Naphthalene-1 : 1'-dlcarbozylic  acid, 

barium  salt,  action  of  acetic  anhydride 
on  (Oddo  and  Manuelli),  A.,  i,  180. 

Naphthalene-1' :  S'-disulphonic  acid, 
2-chloro-,  conversion  of  the  chloride  of, 
into  2:3':  I'-trichloronaphthalene 
(Armstrong  and  Wynne),  P.,  1897, 
153. 

Naphthalene-1 : 4'-disulphonic  acid, 
solubility  of  the  sodium  salt  of  (Fried- 
lander  and  Kielbasinski),  A.,  i,  80. 

Naphthalene-4' :  2'-disulphonic  acid, 
2-chloro-,  conversion  of  chloride  into 
2:4':  2'-trich]oronaphthalene     (Arm- 
strong and  Wynne),  P.,  1897,  153.  ,i 

Naphthalenedisnlphonic  acids,  di&mino- 
(Friedlander  and  Kielbasinski), 
A.,  i,  80. 

3-Naphthalenesulphonic  acid,  1-amino-, 
azo  colouring  matter  from  (Gatter- 
mann  and  Schulze),  A.,  i,  196. 
1 : 1'-dichlovo-,  potassium  salt,  chloride, 
amide  (Armstrong  and  Wynne), 
P.,  1897,  155. 

2'-Naphthalenesiilphonic  acid,  2  :  i'-di- 
chloro-,  barium  and  potassium  salts, 
chloride,  amide  (Armstrong  and 
Wynne),  P.,  1897,  153. 

3'-Naphthalenesulphonic  acid,  2:l'-di- 
chloro-,  and  its  potassium  salt,  chloride, 
and  amide  (Armstrong  and  Wynne), 
P.,  1897,  153. 

4'-Naphthalenesulphonic  acid,  1  amino-, 
azo-colouring  matters  from  (Gatter- 
MANN  and  Schulze),  A  ,  i,  195. 
1  : 4:-dia.mino-      (Gattermann      and 
Schulze),  A.,  i,  195. 

a-Naphthalenesulphonic  acids,  effect  of 
heat  on  (Collie),  T.,  1022. 

Naphthaphenazine,  hydrochloride  of 
(HiNSBERG  and  Garfunkel),  A., 
i,  123. 

Naphthaphenazonium  chloride,  chloro- 
(FiscHER  and  Hepp),  A.,  i,  637. 

Naphthaphenosafranine  from  isorosindu- 
line  (Kehrmann  and  Schaposchni- 
koff),  a.,  i,  491. 

Naphthapyrogallol.  See  Trihydroxy- 
naphthalene. 

Naphthaquinol,  j8-amino-,  and  its  hydro- 
chloride, diacetyl,  and  triacetyl  deri- 
vatives (Zincke  and  Noack),  A., 
i,  355. 

i3-Naphthaqainol-2'-carbozylic  acid, 
3 :  i'-dihiomo-,     diacetyl     derivative 
(Zincke  and  Francke),  A.,  i,  76. 

a-Naphthaquinone,  action  of  pyrogallol 
on  (Blumenfeld  and  Friedlander), 
A.,  i,  473. 

)8-Naphthaquinone,  combination  of,  with 
p-nitrophenylhydrazine  (Bamberger), 
A.,  i,  289. 
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a-Naplithaquiiione-2'-carboxylic  acid, 

4'-bromo-  (Zincke  and  Francke),  A., 
i,  78. 
/8-Naphtliaquinoiie-2'-carboxylic  acid, 
dihromo-  (Zincke  and  Francke), 
A,,  i,  58. 
3  :  4'-dihTom.o-  and  3  :  4'-chlorobronio- 
(ZiNCKE  and  Francke),  A.,  i,  76. 
iS-Naphtbaquinone-inoiio-  and  -di-ureine, 
and    their    c^mitro-derivatives    (Gri- 
MALDi),  A.,  i,  575. 
Napbthazinecarboxylic  acid,   dibvomo- 

(Zincke  and  Francke),  A,,  i,  77. 
jS-Naphthenylbenzylidenehydrazidine, 
and  its  picrate  (Pinner  and  Salomon), 
A.,  i,  638. 
yS-Napbthenylcinnamylideneliydraziiie, 
and  its  picrate  (Pinner  and  Salomon), 
A.,  i,  638. 
i3-Naplitlienyldiinetliyleiieliydrazidine 
(Pinner  and  Salomon),  A.,  i,  638. 
iS-Naphtbenyihydrazidine      and     its 
picrate  (Pinner  and  Salomon),  A., 
i,  638. 
Napbtbeurhodole,     a-chloro-     (Zincke 

and  Noack),  A.,  i,  356. 
o-  and  )8-Naphtboic  acids,  amylic  salts, 
rotatory  power  of  the  (Walden),  A., 
ii,  3. 
a-Naphthol    action    of    chloracetal    on 
(Hesse),  A.,  i,  457. 
action  of    ferment  of  mushrooms  on 

(Botjrquelot),  a.,  ii,  67. 
combination     of,    with    ^-nitrodiazo- 

benzene  (Bamberger),  A.,  i,  289. 
detection  of  (Leger),  A.,  ii,  526. 
o-Naphthol,  4-amino-,  acetyl  derivative 
(Witt      and      Dedichen),       A., 
i,  194. 
2-bromacetylbromo-,  acetyl  derivative 
(Ullmann),  a.,  i,  482. 
i8-Naphtbol,  equilibrium  between  picric 
acid  )8-naphthol  picrate  and  (Kuri- 
loff),  a.,  ii,  397,  484. 
action   of  ferment  of   mushrooms  on 

(Bourquelot),  a.,  ii,  67. 
nitration  of  (Armstrong),   P.,   1896, 

230. 
nitration    of    ethers    of    (Paul),    A., 

i,  193. 
crystallography    of    derivatives    ot 

(Davis),  P.,  1896,  233. 
detection  of  (Leger),  A.,  ii,  526. 
fl-Naphthol,   o-amino-,  ethyl  ether,  and 
acetyl  derivative  of  latter  (Paul), 
A.,  i,  193. 
1  : 2-o?mmino-,  triacetyl  derivative  of 

(NiETZKi  and  Knapp),  A.,  i,  427. 
1-bromo-,  nitration  of  (Armstrong), 

P.,  1896,  230. 
3'-bromo-,  sulphonation  of  (Armstbonq 
and  Davis),  P.,  1896,  231. 


)3-Naplitliol,  1: 3'-c?tbromo-,  conversion  of, 
into     3'-bromo-;8-naphthol      (Arm- 
strong and  Davis),  P.,  1896,  230. 
3'-bromo-l-nitro-     (Armstrong    and 

Davis),  P.,  1896,  231. 
o-nitro-,  methylic  ether  (Paul),  A,, 

i,  193. 
dimtTodinitroso-,  potassium  derivative 

(Nietzki  and  Knapp),  A,,  i,  427. 
^nnitroc^mitroso-,  and    its   potassium 
derivative  and ethylic  ether  (Nietzki 
and  Knapp),  A.,  i,  426. 
nitroso-,  use  of,  in  inorganic  analysis 
(BuRGAss),  A.,  ii,  163. 
iS-Napbtliolazobenzylaniline  (Busch  and 

BiRK),  A.,  i,  544. 
;8-Naphtliol-o-azobenzyl-)3-plienodi- 
hydrotriazine     (Busch,     Birk    and 
Lehmann),  a.,  i,  544. 
)3-Naphtliolazobenzyl-plienylnitro8- 
amine  and  o-tolylnitrosamine  (Busch 
and  Birk),  A,,  i,  544. 
jS-Naphtbolazobenzyltliiotetraliydro- 
quinazoline  (Busch,  Birk  and  Leh- 
mann), A.,  i,  544. 
1:3:  S'-Napbtlioldisulplionic    acid 
(Friedlander    and    Taussig),    A., 
i,  482. 
o-Naphtliol-5-disulplionic  acid,  behaviour 
towards  fused  soda  (Paul),  A.,  i,  195. 
)8-Naplitholfurfurazan.'and  its  acetyl-and 
^rinitro-derivatives      (Nietzki      and 
Knapp),  A,,  i,  426. 
1 : 3-Naphtliolsulphonic    acid,    sodium, 
and    zinc    salts    (Friedlander    and 
Taussig),  A.,  i,  481. 

1  : 4'-Naphtliol8ulphonic  acid,  zinc  salt, 
2-nitroso-derivative  (Friedlander 
and  Taussig),  A.,  i,  481. 

2  : 3'-Naphtliolsulphonic  acid,  behaviour 
towards  nitrous  acid  (Nietzki  and 
Knapp),  A.,  i,  226. 

a-Naphtholsulphonic  acids,  laws  regard- 
ing production  of  colouring  matters 
from  (Gattermann  and  Schulze), 
A.,  i,  195. 

1:2:4: 2'-Naplitlioltrisulplionic  acid, 
barium  salt  (Friedlander  and 
Taussig),  A,,  i,  482. 

Naphthoylhydrazide  (Pinner  and  Salo- 
mon),  a.,  i,  638. 

Naplithoyl-)8-naplitliylideneliydrazide 
(Pinner  and  Salomon),  A.,  i,  639. 

iS-Naphthoxyacetal  (Hesse),  A.,  i,  457. 

o-   and  jS-Naphtlioxyacetaldehydes  and 
their  oximes,  phenylhydrazones,  and 
semicarbazones      (Stoermer      and 
(Gieseke),  a.,  i,  526. 

o-  and  iS-Napthoxyacetals  (Stoermer  and 
Gieseke),  A.,  i,  526. 

y3-Naplithoxyacetonitrile  (Stoermer  and 
Gieseke),  A.,  i,  526. 
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)8-Naphthylacetic    acid,    its  silver  and 

methylic  salts  and  nitrile  (Blank), 

A.,  i,  76. 
a-Naphthylallylsulphone  dibromide  and 

dichloride  (Teoeger  and  Hinze),  A., 

i,  350. 
)3-Naplithylallylsulplioiie     dichloride 

(Teoeger  and  Hinze),  A.,  i,  350. 
a-Naphthylamine,      specific      heat      of 
(ScHLAMP),  A.,  ii,  6. 

influence  of  pressure  on  the  melting 
point  of  (Demerliac),  A.,  ii,  201. 

action  of  maleic  anhydride  on  (Dunlap 
and  Phelps),  A.,  i,  461. 

action  of  sodamide  on  (Titherley), 
T.,  465  ;  P.,  1897,  45. 
i3-Naphthylamine,  yellow  compound  ob- 
tained by  action  of  diacetyltar- 
taric  anhydride  on  (Cohen  and 
Harrison),  T.,  1061  ;  P.,  1897, 167. 

3' :  1-bromonitro-,    acetyl     derivative 
(Davis),  P.,  1896,  232. 

1-nitro-  (Davis),  P.,  1896,  232. 
1  : 4-Naplitliylaminesulplionic    acid 

(Bretschneider),  a.,  i,  421. 
a-Naphthylaminesulphonic  acids,    laws 

regarding    production     of    colouring 

matters    from     (Gattermann      and 

Schultze),  a.,  i,  195. 
4-Naplitliylazohydroxyphenylosotri- 

azole,  i8-amino-  (Thiele  andScHLEUss- 

NER),  A.,  i,  379. 
o-Naphtliylbromopropylsulplione(TROE- 

GER  and  Hinze),  A.,  i,  351. 
o-  and  jS-Naphthyl  ^sobutyl  ketones  and 

their  oximes  and  picrates  (Roussih'), 

A.,  i,  76. 
o-  and  iS-Naphtliylcarbamides  and  their 

acetyl  and  benzoyl  derivatives  (Young 

and  Clark),  T.,  1200, 1202  ;  P.,  1897, 

199. 
1 : 1'-Naphthylenediamine,  behaviour  of, 

towards  ethylic  oxalate  (Meyer  and 

MiJLLER),  A.,  i,  357. 
1:2:  S-Naplitliylenediaminesulphonio 

acid    (Gattekmann    and    Schulze), 

A.,  i,  196. 
Naphthylenediaminesulphonio       acids, 

from  1 : 3'-naphthylenediamine  (Fried- 
lander  and  KiELBASiNSKi),  A.,  i,  80. 
1  : 4-  and  1 : 4'-Naphtliylenedioxamic 

acids    and    their    ethylic    salts    and 

amides   (Meyer    and    Muller),   A., 

i,  357. 
1  : 2-Naplitliylenoxamide    (Meyer    and 

Muller),  A.,  i,  357. 
o-  and  )3-Naplitliyl  ethyl  ketones,  their 

oximes  and  picrates   (Rousset),   A., 

i,  75. 
a-  and  jS-Naphthylhydrazide  hydrochlor- 
ide, action  of  formamide  on  (Pelliz- 

ZARi  and  Massa),  A.,  i,  206. 

VOL.  LXXll.  ii. 


)8-Naphthylhyd»zones   of  sugars  (van 

EcKENSTEiN    and    DE    Bruyn),    a., 

i,  41. 
1  -Naphthylhydroxylamine,     action    of 

sulphurous     anhydride     on     (Bret- 
schneider), A.,  i,  421. 
o-Naphthyliodopropylsulphone     (Troe- 

GER  and  Hinze),  A.,  i,  351. 
iS-Naphthylmaleamic  acid  (Dunlap  and 

Phelps),  A.,  i,  461. 
)8-Naphthylmetliylamine,  preparation  of 

(von  PechmAnn    and   Heinze),   A., 

i,  516. 
iS-Naphthylmethylenephthalide 

(Blank),  A.,  i,  76. 
o-Naphthyl  metliyl  ketone,    its  oxime 

and  picrate  (Rousset),  A.,  i,  75. 
fl-Naphthyl  methyl  ketone,   its  oxime 

and  picrate  (Ro¥SSEt),  A.,  i,  75. 
5  :2-i8-Naphthylmethyltriazole,   1-acetyl 

.derivative  of  (Pinner  and  Salomon), 

A.,  i,  638. 
jQ-Naphthyloxamic  acid  and  its  ethylic 

salt  and  amide  (Meyer  and  MiJLLER), 

A.,  i,  357. 
o-Naphthylpropyleneoxidesulphone 

(TiiOEGERand  Hinze),  A.,  i,  351. 
)8-Naphthyl    propyl  ketone,  compound 

with  aluminium  chloride  (Perrier), 

A.,  i,  226. 
a-  and  )8-Naphthyl  propyl  ketones,  their 

oximes    and    picrates   (Rousset)   A., 

i,  75. 
a-  and  )3-Naphthyl   isopropyl    ketones, 

their  oximes  and  picrates  (Rousset), 

A.,  i,  75. 
)8-Naphthylsulphonacetonaniine  (Teoe- 
ger and  Bolm),  A.,  i,  536. 
o-Naphthylsulphonacetone,  oxime 

(Troeger  and  Bolm),  A.,  i,  537. 
)8-Naphthylsulphonacetone      and      its 

oxime,   phenylhydrazone,   and   mono- 

and    di-hvomo-    and    thio-derivatives 

(Troeger  and  Bolm),  A.,  i,  536. 
yS-Naphthylsulphonacetonephenylmer- 

captol  (Troeger  and  Bolm),  A.,  i,  536. 
)3-Naphthyltetrazole  and  its   salts   and 

methyl  and  ethyl  derivatives  (Pinner 

and  Salomon),-  A.,  i,  638. 
)3-Naphthylic  jt?-tolylic  ether  (Paal  and 

Deybeck),  a.,  i,  352. 
lo-  and  lj8-Naphthyltriazoles  and  their 

salts  (Pellizzari   and   Massa),    A., 

i,  206. 
zso-Narcotine,  attempts  to  resolve,  into 
its  oDtical   components  (Bandow), 
A.,  i;"581. 

ethiodide,      ethochloride,    ethylhydr- 
oxide,  methiodide,  methohydroxide 
of  (Bandow),  A.,  i,  581. 
Natrolite,  constitution  of  (Clarke),  A., 

ii,  51. 
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Nemalite  from  Afghanistan  (Mallet), 

A.,  ii,  409. 
Nephelinite  from  Alno,  Sweden  (Sahl- 

bom),  a.,  ii,  567. 
Nephelite  in  a  crystalline  schist  (Bauer), 
A.,  ii,  508. 
constitution  of  (Clarke),  A.,  ii,  51. 
artificial  (Doelter),  A.,  ii,  329. 
Nephromiii  (Hesse),  A.,  i,  631. 
Niphromium  htsitanicum,    constituents 

of  (Hesse),  A.,  i,  631. 
Nerves,  effects  of  acids  and  alkalis  on 
electro  tonic  currents  of  (Waller),  A., 
ii,  220. 
Neurine,  physiological  action  of  (Mott 

and  Halliburton),  A.,  ii,  222. 
Nickel,  occurrence  of,  in  common  mine- 
rals (Hartley  and  Ramage),  T., 
533  ;  P.,  1897,  11. 
electrical  resistance  of,  at  low  tempera- 
tures and  in  magnetic  fields  (Dewar 
and  Fleming),  A.,  ii,  474. 
fluidity  of  fused  (Garnier),  A.,  ii,  496. 
condition  of,  in  iron  and  steel  (Carnot 

and  Goutal),  A,,  ii,  555. 
action  of  ethylene  on  (Sabatier  and 
Senderens),  a.,  i,  305,  545. 
Nickel  alloys  with  copper,  freezing  points 
of  (Heycock  and   Neville),    A., 
ii,  245. 
with  zinc,  freezing  points  of  (Heycock 
and  Neville),  T.,  403. 
Nickel  salts,  highly  oxidised  (Nagendra 
CH.  Nag),  a.,  ii,  41. 
native    arsenides    and    sulphides    of 

(Rammelsberg),  a.,  ii,  560. 
carbonyl,  constitution  of  (da  Silva), 

A.,  ii,  206. 
hydroxide,  organic  compounds  which 
prevent  the  precipitation  of  (Rosz- 
kowski),  a.,  ii,  263. 
nitride  (Smits),  A.,  ii,  33. 
dioxide,    barium    salt     of    (Dufau), 

A.,  ii,  100. 
phosphides  (Granger),  A.,  ii,  453. 
silicotungstate(WYRUBOFF),  A.,  ii,177. 
sulphate,  refractive  powers  of  solid  and 
dissolved    (Gladstone   and    Hib- 
BERT),  T.,  824. 
ammonium    and    copper    ammonium 
sulphates,  solubility  of  isomorphous 
mixtures  of  (Fock),  A.,  ii,  481. 
and    copper    sulphates,    solubility   of 
isomorphous    mixtures    of    (Fock), 
A.,  ii,  480. 
double  sulphates  of  copper,  cobalt  and 

(Scott),  T.,  566;  P.,  1897,  71. 
sulphide,  effect  of  high   temperatures 
on  (Mourlot),  a.,  ii,  373. 
diffusion  of,  through  steel  (Camp- 
bell), A.,  ii,  101. 
sulphides  (Chesneau),  A.,  ii,  172. 


Nickelo-nickelic  hydroxide  (Dudley), 
A.,  ii,  171. 
Nickel  cyanide,  compound  of,  with  am- 
monia and    benzene    (Hofmann  and 
KiJsPERT),  A.,  i,  546. 
Nickel,      detection,     estimation,     and 
separation  of — 
detection    of    cobalt  in    presence    of 

(Cavalli),  a.,  ii,  603. 
nitroso-)8-naphthol    as  a  reagent    for 

(BuRGASs),  A.,  ii,  163. 
estimation  of,    by  blue  molybdenum 

oxide  (PuRGOTTi),  A.,  ii,  77. 
estimation   of,  in  commercial  copper 

(Holland),  A.,  ii,  190. 
separation   of  cobalt  and    iron   from 

(Pinerua),  a.,  ii,  387. 
separation  of  iron,  aluminium,  chrom- 
ium,  manganese,   zinc,    and  cobalt 
from  (Cushman),  A,,  ii,  518. 
Nickel  ores  and  minerals,  composition 
of  (Hartley  and  Ramage),  T.,  541  ; 
P.,  1897,  13. 
Nicotine,  volume  and  specific  rotation  of 
mixtures   of  water  and    (Pribram 
and  GlIjcksmann),  A.,  ii,  534. 
action   of  tannin   and   gallic  acid  on 

(de  Coninck),  a.,  i,  447,  570. 
detection    of      (Jaworowski),      A,, 
ii,  610. 
zso-Nicotinic    acid,    2  : 6-dich.lovo-,    its 
acid    chloride,    amide,    and    ethylic 
salt,  and   its   conversion    into  citr- 
aziuic  acid,  and  the  action  of  am- 
monia on  it  (Sell  and  Dootson), 
T.,  1075,  1076;  P.,  1897,  167. 
tetrachloYo-,  its  chloride,  amide,  and 
ethylic  salt,  and  its  conversion  into 
trichloramino-  and  dichlorodiamino- 
pyridine  and  (Sell  and  Dootson), 
T.,  1078,  1080,  1083  ;  P.,  1897,  167. 
w'o-Nicotinic  acids,  chloro-,  conversion 
of,   into    chloropyridines    and    chlor- 
aminopyridiues  (Sell  and  Dootson), 
T.,  1081  ;  P.,  1897,  167. 
Nitramide,  constitution  of  (Hantzsch  ; 
Thiele),  a.,  ii,  369. 
conductivity  of  (Baur),  A.,  ii,  358. 
relationship  of  hyponitrous  acid  and 
(Hantzsch),  A,,  ii,  26. 
tso-Nitramineacetic   acid,    reduction  of 

(Traube  and  Hoffa),  A.,  i,  138. 

Nitrates.       See      Nitric    Acid,     under 

Nitrogen  ;     also    under    Agricultural 

Chemistry. 

Nitratine,  gold  in  (Liveksidge),  T.,  299. 

Nitration,  notes  on  (Armstrong),    P. , 

1896,  230. 
Nitric  acid.  Nitric   oxide,  Nitric  per- 
oxide.    See  under  Nitrogen, 
Nitrification  and  Nitrifying  organisms. 
See  Agricultural  Chemistry. 
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Nitriles.     See  also — 

Acetobutyronitrile. 

Acetonitrile. 

j?-Acetoxybenzonitrile. 

Anilinophenyldihydroresorcylonitrile. 

Anisonitrile. 

Benzenediazoplienyldihydroresorcylo- 
nitrile. 

Benzonitrile. 

a-Campholenonitrile. 

Camphoric  acid,  jS-mononitrile. 

Cerotonitrile. 

Cinnamoylbenzylic  cyanide. 

Citronellic  nitrile. 

Crotononitiile. 

Cuminonitrile. 

Dibenzylmalononitrile. 

Diethylmalononitrile. 

^-Dimethylaminobenzonitrile. 

Diniethylmalonotrile. 

Dipropylmalononitrile. 

o-Ethylbenzonitrilc. 

Ethylideneaniline  nitrile. 

Geranionitrile. 

Glycollic  nitrile. 

Hydroalantolactouitrile. 

Hydroalautolic  acid  nitrile. 

Hydroxy  benzonitrile. 

Hydroxymetliylenebenzylic  cyanide. 

i8-Hydroxy-aa7-trimethylvaleronitrile. 

Iminobenzoyl  benzyl  cyanide. 

Malouonitrile. 

Mandelonitrile. 

)8-N"aphtlioxyacetonitrile. 

)3-Naplithylacetonitrile. 

Nitriloacetonitrile. 

Phenylacetobenzylic  cyanide.  » 

Phenyldihydroresorcylonitrile. 

Phenlymethyldihydroresorcylonitrile. 

o-Phtlialonitrile. 

Propionitrile. 

^j-Tolyloxyacetonitrile. 

0/37-Triphenylcrotonitrile. 
Nitriloacetonitrile  (Eschweiler),   A., 

i,  399. 
Nitrites.       See     Nitrous    acid,     under 

Nitrogen. 
Nitro-derivatives.     See  under  : — 

Acetanisoilamide. 

Acetanthranilic  acid. 

Acetbutyl-o-toluidide. 

Acetonylcarbamide. 

Aceto-^-phenylenediamine. 

Acetoxydiphenyltriazole, 

Anhydro-^-oximidobenzoyloxalic 
acid. 

Aniline, 

Aniliuobenzoic  acid. 

o-AnilinocycZohexanecarboxylic 
acid, 

Anilinophenylphenylthiobiazoline. 

Anilinosulphonic  acid. 


Nitro-derivatives.     See  under  : — 
Anilinothiobiazole. 
Anilinotoluene. 
Anisic  acid. 
^-Anisidine. 
Anisoil. 

Anisylphosphinic  acid. 
Anthragallol. 
Anthranilic  acid. 
Antliraquinone, 
Anthraquinonemonoureine, 
Azimidobenzene, 
Barbituric  acid. 
Benzaldehyde. 
o-Benzaldoxime. 
Benzamide. 
Benzene. 
Benzeneazoaminonaphthalenesul- 

plionic  acid. 
Benzeneazox)henol. 
Benzenediazoic  acid. 
Benzenediazosulphonic  acid, 
Benzenesulphonamide. 
Benzenesulpbonanilide. 
Benzenesulphonic  acid. 
Benzenesulpho-jj-toluidide. 
Benzenesulpho-w-xylidide. 
Benzoic  acid. 
Benzoic  chloride. 
Benzoic  peroxide. 
Benzoicsulphinide. 
Benz-o-nitranilide. 
Benzonitrile, 

Benzo-ji>-phenylenediamine. 
Benzopinacolin. 
Benzoylbenzhydroxamic  acid. 
Benzoylhydroxamic  acid. 
Benzoyloxydiphenyltriazole. 
Benzoylphenylcarbamide, 
Benzoylguaiacol. 
Benzylallylamine, 
Benzyl-iso-amylamine, 
Benzylaniline, 
Benzylanisidine, 
Benzylbenzaldoxime. 
P-  Benzyl-iso-benzaldoxime, 
Benzylethylamine, 
Benzylhydroxylaraine. 
Benzylic  alcohol; 
Benzylic  bisulphide. 
Benzylic  chloride. 
Benzylic  morcaptan. 
Benzylic  methylic  sulphide. 
Benzylic  sulphide. 
Benzylic  thiocarbamate. 
Benzylic  thiocyanate. 
Beuzylideneacetone, 
Benzylideneaminoguanidine. 
Benzylidene  bromide. 
Benzylidenemethyh'sooxazolone. 
Benzylmethylamine. 
Benzylnitraniline. 

57—2 
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Nitro-derivatives.     See  under  : — 
Benzyl-o-pheiiylenediamine. 
Benzylpropylamine. 
Bis-  benzylally  lamine. 
Bis-benzyl-iso-amylamine. 
Bis-benzylaniline. 
Bi.s-benzylethylamine, 
Bis-benzylhydroxy  lamine. 
Bis-benzylmethylamine. 
Bis-benzylpropy  lamine. 
Bisnitiosylbenzene. 
iso-Butylglycol. 

jo-iso-Butylplienoxyacet-7n-anili(]e. 
Butyltoluene. 
for^-jtJ- Butyl  toluene. 
Butyl-o-toluidine. 
Camphenylamine. 
Camphenylnitramines. 
Campholenonitrile. 
Camphor. 
Carbamide. 
Carbanilide. 
Carbazole. 

Carboxyphenylmalonic  acid. 
Ciunamic  acid. 
Cresol. 
»^-Cumene. 

ti/-Cumy]pliosphonic  acid. 
1  :  3-Dianilino-4  :  6-benzene. 
Dianilinoquinone. 
Diazobenzene. 
Diazobenzeneacetoacetic   acid,  ethylic 

salt. 
Diazobenzene  ethane. 
Diazobenzene  methylic  ether. 
Dibenzoylbenzhydroxamic  acid. 
Dibenzyl. 
Dibenzy  lamine. 
Dibenzylaminophenylphenylthiobi- 

azoline  hydrochloride. 
Diethyl  ketone. 
Dihydrocampholenolactones. 
Dihydroxyflavone. 
4  : 6-Dihydroxy-2-methylpyridine. 
Dimethylamine. 
Dimethylbarbituric  acid. 
3' :  3'-Dimethylindoline. 
3' :  3'-Dimethyl-2'-indolinone, 
Dimethylquinoline. 
Dimethylquinoxaline. 
Diphenylamine. 

Diphenyldisulphonediethylamine. 
Diphenyldisulphonediethylene  ether. 
Diphenylene  bisulphide. 
Diphenylethylenedisulphone. 
Diphenylic  sulphide. 

1  :  5-Diphenyloxytriazole. 

2  : 6-Diphenylpyridine. 

2' :  3-Diphenylquiuoxaline. 

Dracoalban. 

Mo-Durene. 

Ethane. 


Nitro-derivatives.     See  under : — 

Ethoxybenzoic  acid. 

3-Ethoxy-l  :  5-diphenyltriazole. 

Ethoxynaphthalene. 

Ethyl  isoa.my]  ketone. 

Ethylbenzene. 

o-Ethylbenzoic  acid. 

Ethylbenzoylcarboxylic  acid. 

5i5-o-Ethylbenzoylhydrazine. 

Ethyl  isobutyl  ketone. 

Ethylbutyltoluidine. 

Ethylene. 

Ethyl  isoj>roi>jl  ketone. 

Fenchone. 

Fenchonimine. 

Fluorescein. 

Guanazylbenzene. 

Hydantoin. 

Hydrocarbon,  C'j'H.i^. 

Hydroxybenzoic  acid. 

Hydroxylamine. 

Hydroxy  lam  ineanthraquinone. 

Lactylcarbamide. 

Lauronolonitrile. 

Lauronolylic  cyanide. 

Menthone. 

Methane. 
Methoxybenzoylcarboxylic  acid. 

Methoxynaphthalene. 

Methylacetanilide. 
Methylallylamine. 
Me  thy  lamine. 
Methylcarbamide. 
Methyl  ethyl  ketone. 
Methylhydantoin, 
Methyl  phenomorpholine. 
'  Methylphenylpyruvic  acid. 
Methyl-o-phenylurethane. 
Methylphthalide. 
Methylpropylamine. 
Methyl-^-toluidine, 
Naphthalene. 
)3-Naphthaquinone-ureine    and 

-diureine. 
Naphthol. 
Naphtholfurazane. 
Orcinol. 

Orcinol  methyl  ether. 
Phenacyl-jtf-chloraniline. 
Phenacyl-j8-naphthylamine. 
1  -  Phenacylte  trahydroqu  inoline. 
Phenacyl-a5-7^i-xylidene. 
Phenanthrenequinone-ureine  and    di- 
ureine. 
Phenetoil. 
Phenol. 

Phenoldiazosulphonic  acids. 
Phenolsulphonic  acids. 
Phenoxyacetanilide. 
Phenoxyacetic  acid. 
Pbenoxyacetone. 
Phenoxybenzenesulphonic  acid. 
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Nitro-derivatives.     See  under  : — 
Phonoxy  benzoic  acid. 
Phenylacetic  acid. 
Phenylacetodimethylamide. 
Phenylacetomethylamide. 
Phenylbeuzylhydroxy  carbamide. 
Phenylcarbamic  acid. 
Phenylcarbamide. 
Phenylcarbimide. 
rtZZo-Phenylcinnamic  acids. 
Phenyl  ?50coumarin. 
Pheuyldiamylcarbamide. 
Phenyldibutylcarbamide. 
Phenyl  diethyl  ca  rbam  ide. 
Phenyldihydroresorcylic  acid. 
Phenyldimethylcarbamide. 
Phenyldipropylcarbamide. 
Phenylenediamines. 
Phenylene-ethylamidine. 
Phenyleueiminotoluene. 
Phenylhydrazidobenzoic  acid. 
Phenylhydrazinedisulphonic  acid. 
Phenylhydrazinesulphonic  acid. 
Phenylhydroxylamine. 
Phenylic  sulphide. 
Phenylindazolone. 
Phenylmethylnitramine. 
Phenylmethylpyrazolone. 
Pheuylmorphine. 
Phenylnitramine. 
Phenylphosphinic  acid. 
Phenylpropionic  acid. 
Phenylpropionodimethylamide. 
Phenyl  propionomethylamide. 
Phenylpyruvic  acid. 
Phenylsulphone-acetic  acid. 
Phenylsulphone-ethylic  alcohol. 
52/7?i-Phenyl-o-tolylurea. 
Phenylurethane. 
Phloroglucinol  diethyl  ether. 
Phloroglucinoldisazobenzeneazo- 

benzene. 
Phloroglucinol  triethyl  ether. 
Phthalic  acid. 
wo-Propyli9obenzaldoxime. 
Mo-Propylphenylurethane. 
Quinonemonoureine. 
Quinoxaline. 
Resorcinol. 

Resorcinol  diethyl  ether. 
Salicylic  acid. 
Salicylic  chloride. 
Stilbene. 

Succinylphenylimide. 
o-Sulphobenzoic  acid. 
^-Tetramethyldiaminotriphenyl- 

methane. 
^-Tetramethyldiaminotriphenyl- 

methane-jp-sulphonic  acid. 
Tetraphenylethane. 
Tetraphenylethylene. 
Tetraphenylethylene  dioxide. 


Nitro-derivatives.     See  under  : — 
Tetraphenylethylene  oxide. 

j^)-TetrethyJdiaminotriphenylraethane- 

j3-sulphonic  acid. 
Toluene. 

Toluenediazoic  acid. 

Toluenediazosulphonic  acid. 

Toluidine. 

^-Tolylamine. 

Tolyldiethylphosphine  oxide. 

jt?-Tolyldiraethylphosphine  oxide 

Tolylhydrazines. 

Tolylhydrazinesulphonic  acid. 

j3-Tolylmethylamine. 

0-  and  j3-Tolylphosphonic  acids. 

j;;-Tolylsuccinimide. 

1:3:  5-Trianilinobenzene. 

Tribenzoylanthragallol. 

Trihydroxybutaue. 

Trimethylene. 

Triphenodioxazines. 

Urethane. 

Vera  trie  acid. 

Veratrole. 

0-  and  m-Xylenes. 

Xylidines. 
Nitrogen  in  firedamp  and  gas  from  the 
Rochebelle  coal  seam  (Schl(esing), 
A.,  ii,  46. 

atom,  asymmetric,  theory  of  (Laden- 
burg),  A.,  i,  138,  139. 

atomic  weight  of  (Hibbs),  A.,  ii,  403  ; 
(Leduc),  a.,  ii,  549. 

atomic  refraction  of  (Traube),  A., 
ii,  197. 

spectrum  of,  at  atmospheric  pressure 
(Lockyer),  a.,  ii,  298. 

spectra  of  (Trowbridge  and  Rich- 
ards), A.,  ii,  200. 

density  of  (Leduc),  A.,  ii,  140. 

diffusion  coefficient  of,  in  water 
(HiJFNER),  A.,  ii,  249. 

non -permeability  of  platinum  for 
(Randall),  A.,  ii,  482. 

absorption  of,  by  benzene,  carbon  bi- 
sulphide, and  thiopheu  under  the 
influence  of  the  silent  electric  dis- 
charge (Berthelot),  a,,  i,  330. 

and  water,  action  of  dark  electric  dis- 
charge on  (Losanitsch  and  Jovixs- 
chitsch),  a.,  i,  179. 

combustion  of  (Bleier),  A.,  ii,  404. 

oxidation  of  (Rayleigh),T.,  181,  185; 
P.,  1897,  17. 

oxidation  of,  in  the  electric  arc  (von 
Lepel),  a.,  ii,  369. 

free,  amount  of,  in  the  blood  (Regnard 
and  Schl(esing),  A.,  ii,  273. 

course  of  excretion  of,  in  man  (RosE- 
mann),  a.,  ii,  182. 

effect  of  digestive  activity  on  excretion 
of  (Riazantseff),  a.,  ii,  422. 
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Nitrogen,     relative     amounts     of,     in 
ditierent  forms  in  the  urine  (Bodt- 
ker),  A.,ii,  332. 
amount  of,  excreted  by  the  intestines 

(TsuBOi),  A.,  ii,  336. 
free,  fixation  of,  by  leguminous  nodule 

bacillus  (Maz6),  A.,  ii,  459. 
assimilation   of,   by  the  cotton  plant 

(CoATES  and  Dodson),  A.,  ii,  424. 
assimilation  of  free,  by  plants  (Nobbe 

and  Hiltner),  A.,  ii,  64. 
the   percentage   of,    in   various    seeds 
(Ritthausen),  a.,  ii,  68. 
Nitrogen    chloride    (Hentschel),    A., 
ii,  447. 
action  of,  on  benzene,  carbon  bisul- 
phide,      carbon        tetrachloride, 
chloroform,    and  ether    (Hents- 
chel), A.,  ii,  404. 
•^  iodide  (Mallet),  P.,  1897,  55. 
Nitrogen  oxides,  action  of,  on  bromides 
and  chlorides  of  iron  (Thomas),  A., 
ii,  262. 
Nitrous    oxide,     deviation    of,    from 
Boyle's  law  (Leduc),  A.,  ii,  134. 
diffusion    coefficient    of,    in    water 
Hufner),  a.,  ii,  249. 
Hyponitrous     acid     (Hantzsch    and 
Kaufmann),  a.,  ii,  25  ;  (Divers), 
a.,  ii,  369. 
relationshi()      of      nitramide     and 

(Hantzsch),  A.,  ii,  26. 
benzylic    salt   of    (Hantzsch    and 
Kaufmann),  A.,  ii,  26. 
Hyponitrites,  preparation  of  (Divers), 

A.,  i,  67. 
Nitric    oxide,    compounds  of   ferrous 
bromide      with      (Thomas),      A., 
ii,  145. 
Nitrous  acid,  detection  of  (Riegler), 
A.,  ii,  230,  464. 
detection  of,  in  presence  of  sulphites 

(Pichard),  a.,  ii,  16S. 
estimation     of     (Grutzner),     A., 
ii,  595  ;  (Schuyten),  A.,  ii,  596. 
estimation  of  traces  of  (Zambellt), 

A.,  ii,  343. 
estimation  of,    in   waters  (Barbet 

and  Jandrier),  A.,  ii,  234. 
estimation  of  colorimetrically  (Rieg- 
ler), A.,  ii,  385,  464. 
Nitrites  in  atmospheric  air  (Defren), 
A.,  ii,  94,  140. 
jthysiological  action   of  (Haldane, 
Makgill  and   Mavrogordato), 
A.,  ii,  63,  221. 
physiological     antagonism     of,     to 
digitalis  (Marshall),  A.,  ii,  573. 
Nitric  peroxide,  preparation  of  (Cohen 
and  Calvert),_T.,  1052. 
molecular      association      in     liquid 
(Crompton),  T.,  934. 


Nitric  acid,  refractive  power  and  dis- 
persion of  (Bruhl),  a.,  ii,  297. 
refractive  power  when  dissolved  in 
amylic  nitrate  or  nitrobenzene  of 
(Gladstone  and  Hibbert),  T., 
828  ;  P.,  1897,  142. 
electrolytic  conductivity  and  specific 
gravity    of   a  normal  solution  of 
(Loomls),  a.,  ii,  301. 
freezing  points   of    dilute    aqueous 
solutions  of  (LooMis),  A.,  ii,  305. 
partition    of,     between    ether    and 
water    or     aqueous    solutions    of 
nitrates  (Tanret),  A.,  ii,  255. 
detection  of  (van  uer  Kolk),  A., 

ii,  516. 
detection      of,      microchemically 

(Brauns),  a.,  ii,  343. 
detection  of,  in  presence  of  chlorides 
and  chlorates  (Alvarez  and  Jean), 
A.,  ii,  601. 
detection  of,  in  water  (Alessandri 

and  Guassini),  A.,  ii,  72. 
estimation     of,     by    the     Gunning 
method  (Fields),  A.,  ii,  431. 
Nitrates,  precipitation  of  metals  from 
solutions   of  their  (Senderens), 
A.,  ii,  171. 
formation  of  proteids  from  (Godlew- 

SKi),  A.,  ii,  583. 
See  also  Agricultural  Chemistry. 
Nitrogen  sulphide,  molecular  weight  of 
(Andreocci),  a.,  ii,  313. 
velocity  of  decomposition  of  (HoiT- 

sema),  a.,  ii,  17. 
tetrachloride   of   (Muthmann   and 
Seitter),  a.,  ii,  255  ;   (Andre- 
occi), A.,  i,  314. 
peritasiil-phide      (Muthmann      and 

Clever),  A.,  ii,  26. 
TMotrithiazyl      chloride,      bromide, 
iodide,  nitrate,  thiocyanate  (Muth- 
mann and  Seitter),  A.,  ii,  255. 
Nitrogen,  estimation  of : — 

estimation   of,    by   Kjeldahl's   process 
(Rivi1':re    and    Bailhache),    A., 
ii,  385. 
estimation  of  organic  (L#.onard),  A., 

ii,  343. 
estimation  of  organic  and  aramoniacal 

(Pagnoul),  a.,  ii,  229. 
estimation  of,  in  organic  compounds 
by  a   wet   method  (Fritsch),    A., 
ii,  124. 
ammoniacal,  estimation  of,  in  manures 

(Bottcher),  a.,  ii,  157. 
estimation  of,  in  guano  (Franke),  A., 

229. 
estimation  of,  in  Prussian  blue  (Parry 
and  Coste),  A.,  ii,  163. 
Nitrogen.      See    also     Agricultural 
Chemistry. 
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Nitrogenous   equilibrium,  lowest  limit 

of,  in  animals  (E.  Voit),  A.,  ii,  59. 
Nitrosamines,  refraction  equivalents  of 

(Bruhl),  a.,  i,  339. 
iso-Nitrosoborneol.  See      Hydroxy- 

camphoroxime. 
Nitroso-compound,  from  camphoroxime 

(FoRSTER),  T.,  199;  P.,  21. 
Nitroso-derivatives.     See  under  : — 

Acetamidonaphthols. 

Acetanilide. 

Acetic  acid. 

w?o-Acetoacetic  acid. 

Anilinothiobiazole. 

Antipyrine. 

Azoimides. 

Benzaldehyde. 

Benzanilide. 

Benzene. 

Camphenone. 

Camphor. 

Carpaine. 

Dimethylaniline. 

Diphenylamine. 

Diphenylcarbamide. 

3' :  3'-Dimetliylindoline. 

3' :  3'-Dimethyl-2-indolinone. 

Diphenylmethylamine. 

Dipheny Imethylaminesulphonic    acid . 

Ethyleneaniline. 

Ethylene-o-toluidine. 

Ethylideneanilines. 

Ethylurethane. 

Fenclione. 

Hydrindone. 

Menthene. 

Methylanthranilic  acid. 

Methylcarbamic  acid. 

3-Metliy)thiobiazoline. 

Naphthol. 

)8-Naphthylazobenzylaniline. 

jS-Naphthylazobenzyl-o-tolylnitros- 
amine. 

Naphtholsulphonic  acids. 

Phenol. 

l-Phenyl-3-dimethyl-5-pyrazolidone. 

Phenylhydroxylamine. 

Phenylhydroxylamine  methyl  ether. 

5-Phenylimino-2-phenylthiobiazoline. 

a-Pipecoline. 

Piperidine. 

Toluene. 
Nodule-bacillus,  fixation  of  free  nitrogen 

by  (Maz]5),  A.,ii,  460. 
Nonacetylconvolvulin   (Hoehnel),   A., 

i,  228. 
Nontronite  from  Bavaria  (Weinschenk), 

A.,  ii,  413. 
Norhemipinic   acid,    salts  of,   water  of 

crystallisation  in  (Salzer),  A.,  i,  420. 
Norpic      acid,     constitution     of     (von 

Baeyer),  A.,  i,  83. 


Northebenol,  properties  of  (Freund  and 

Michaels),  A,,  i,  496. 
Northupite  from  California  (Pratt),  A., 
ii,  48. 
artificial  (Sohulten),  A.,  ii,  146. 
Nucleic  acid,  the  preparation  of  artificial 

nncleins  with  (Milroy),  A.,  i,  232. 
Nuclein,  origin  of,  in  the  body  (Burian 
and  Schur),  A.,  ii,  333. 
preparation   of,    from   purulent   urine 

(Leidi]^),  a.,  ii,  62. 
relation  of,  to  uric  acid  formation  in 
the    body    (Smith    Jerome),    A., 
ii,  575). 
Nucleins,    the     preparation     of,     from 
proteids  (Milroy),  A.,  i,  232. 
the  reseuiblance  of  artificial  and  true 

(Milroy),  A.,  i,  232. 
Paranucleins,     the     preparation      of 
artificial  (Milroy),  A.,  i,  232. 
Nucleo-Mston,  presence  of,  in  the  urine 

in  lencjBmia  (Jolles),  A.,  ii,  183. 
Nucleon,    amount    of,    in   milk   (Sieg- 
fried ;  Wittmaack),  A.,  ii,  220. 
amount      of,      in       human       muscle 
(Muller),  a.,  ii,  219. 
Nucleo-proteid,  presence  of,    in   muscle 

(Pekrlharing),  a.,  ii,  61. 
Nutritive  value  of  certain  substances  to 

fungi  (Pfeffer),  A.,  ii,  224. 
Nux  vomica,  amount  of  strychnine  in 
(Sander),  A.,  i,  384. 
estimation      of      the      alkaloids      of 
(Keller),  A.,  ii,  84. 


Oats.     See  Agricultural  Chemistry. 
Obituary  notices  : — 

Capt.  Marshall  Hall,  T.,  1204. 

Henry  A.  Mott,  T.,  1204. 

Tetsukichi  Shimidzu,  T.,  1205. 

William  Henry  Walenn,  T.,  1206. 

Theodore  George  Wormley,  T.,  1206. 
Octacetylleucodrin  (Merck),  A.,  i,  167. 
Octacetylpurgic   acid    (Hoehnel),   A., 

i,  229. 
Octane,  chlor-,  fro'm  American  petroleum 

(Mabery  and  Hudson),  A.,  i,  389. 
Octane  (G-methylheptaiie),  l:2:S:i-ietra- 

brom-  (Fournier),  A.,  i,  233. 
Octanes,  from  American  petroleum,  and 

their  chloro-derivatives  (Mabery  and 

Hudson),  A.,  i,  389. 
Octanoylbenzene.      See  Phenyl  heptyl 

ketone. 
Octinene      {6-mcthylhepta-l  :  3-diene), 

and    the    action    of    bromine    on    it 

(Fournier),  A.,  i,  233. 
Octodecylmalonic  acid   and   Octodecyl- 

malonamic  acid  (Baczewski),  A.,  i,  12. 
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Octylamine  {4:'-amino-i-7nethylheptane, 
dipropylcthylamine)  and  its  hydro- 
chloride, platinochloride  and  benzoyl 
derivative  (Errera),  A.,  i,  19. 

Octylene  {iso-dihutyienG),  and  action  of 
hydrochloric  acid  on  (Kondakoff), 
A.,  i,  210. 

Octylene         {Q-mcthyl-\-heptylene), 
4-chlor-,    and    action    of    potash    on 
(Fournier),  a.,  i,  233. 

Octylenic  alcohol  {iso-hutylallylcar- 
binol),  action  of  phosphorus  penta- 
chloride  on  (Fournier),  A.,  i,  233. 

Octylic  alcohol  {iso-dihiUylic  alcohol), 
(Kondakoff),  A.,  i,  210. 

Octylic  (iso-dibutylic)  chloride,  bromide, 
and  iodide  (Kondakoff),  A.,  i,  210. 

Ocymum  hasilicum,  oil  of,  constituents 
of  (DupoNT  and  Guerlain),  A., 
i,  429. 

(Edema,  malignant,  bacillus  of  (Pasteur 
Lect.),  T.,  737;  P.,  1897,  80. 

(Enanthaldoxime.     See  Heptoaldoxime. 

(Enanthylene.     See  Heptylene. 

(Enanthylidenic  salts.  See  Heptylidenic 


(Enoxydase,    the   oxidising    ferment   of 

wine,    and   the    influence   of   various 

substances  on  its  action  (Cazeneuve), 

K.,  ii,  274. 

Oil,      CggHggO,     from      bisabol-myrrha 

(Tucholka),  a.,  ii,  685. 
Oil  cake.     See  Agricultural  Chemistry. 
Oil    seeds,    FSano    or  Unguecko,    Mo- 
hamba  and  Aceituno,  composition  of 
(Hubert),  A.,  i,  555. 
Oils,  estimation  of  fatty  acids    (free)  in 
(Waltke),  a.,  ii,  289. 
examination   of,  apparatus  for  deter- 
mining the  coefficient  of  solubility  of 
(Gawalowski     and     Katz),     A., 
ii,  604. 
iodine    number  of  (Mastbaum),    A., 

ii,  292. 
ethereal,    influence   of,   on  absorption 
from  the  intestine  (Scanzoni),  A., 
ii,  111. 
detection  of  adulterations  in 
(Gossart),  a.,  ii,  351. 
fatty,  detection  of  "rosin  oil  "  in 

(Cornette),  a.,  ii,  291 
Mineral.     See  Mineral  Oils. 
Oils.     See  also  : — 
Angelica,  oil  of. 
Basil  oil. 
Bergamot,  oil  of. 
Bitter  almond  oil. 
Bitter  fennel  oil. 
Bucco  leaves,  oil  of. 
Camomile  oil. 
Camphor  leaf,  oil  of. 
Cardamoms  oil. 


Oils.     See : — 

Celery,  oil  of. 

Cinnamon  oil. 

Clove  oil. 

Cubeb  oil. 

Cummin  oil. 

Galangal  oil. 

Geranium  oil. 

Gurjun  balsam  oil. 

Hazel-nut  oil. 

Laurel  oil. 

Lavender,  oil  of. 

Lemon  oil. 

Levisticum  officinale,^  oil  of. 

Linseed  oil. 

Lovage,  oil  of. 

Melilotus,  oil  of. 

Musk  oil, 

Ocymum  hasilicum,  oil  of. 

Olive  oil. 

Orange  oil. 

Palmarosa  oil. 

Patchouli  oil. 

Pepper  oil. 

Black  and  white  peppermint  oil 

Puglia  olive  oil. 

Roses,  oil  of. 

Rosemary,  oil  of. 

Rue,  oil  of. 

Sandal-wood  oil. 

Valerian  oil. 

Wormseed  oil. 
Old  fustic.     See  Morus  tinctoria. 
Oleic   acid,  action  of  sulphuric  acid  on 
(David),  A.,  i,  397. 

action  of  thiocarbamide  on  (Andre- 
ASCH),  A.,  i,  327. 
Olive   oil,    rancidity  of  (Sestini),    A., 

ii,  291. 
Olive   stones,   gi-ound,    detection   of,  in 

pepper  (Martelli),  A.,  ii,  392. 
Olivine,  from  the  Austrian  Alps  (Wein- 
schenk),  a.,  ii,  270. 

transparency    of,    for    Rontgen    rays 
(Doelter),  a.,  ii,  469. 

artificial     (Doelter),     A.,     ii,      54, 
329. 
Omminic  acid,  constitution  of  (Hesse), 

A.,  i,  256. 
Onocol     (onocerin),      preparation,    pro- 
perties, oxidation,  tetrabromide,  acetyl 

and  benzoyl  derivatives  (Thoms),  A., 

i,  201,  362. 
Onoketone,  and  its  oxime,  phenylhydr- 

azone,  and  semicarbazone  (Thoms),  A., 

i,  202,  362. 
Ononin  (Thoms),  A.,  i,  201,  361. 
Ononis  Spinosa,  L.,  constituents  of  the 

root  of  (Thoms),  A.,  i,  201,  361. 
Opium,     estimation    of    morphine      in 

(Loof),  a.,  ii,  293;  (Grandval  and 

Lajoux),  a,,  ii,  391. 
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Optically  active   crystals  and  enantio- 

morphism    (Pope    and    Kipping), 

P.,  1896,  249. 

substances.      crystalline      forms      of 

(Traube),  a.,  ii,  2,  534. 

Orange  oil,  examination  of  (Schimmel 

and  Co.),  A.,  ii,  435. 
Orcinol,  reduction  of  (Vorlander  and 
Kalkow),  a.,  i,  513. 
condensation  of,  with  chloral  (Hewitt 

and  Pope),  T.,  1085. 
condensation    of,  with    phthalic    an- 
hydride (R.  and  H.   Meyer),   A., 
i,  70. 
methyl  ether,  and  its  amino-  and  di- 
nitro-derivatives    (Henrich),    A., 
i,  405. 
Orcinol,  amino-,  triacetyl  derivative  of 
(Henrich),  A.,  i,  466. 
dixiitro-  (Henrich),  A.,  i,  405. 
Orcinoldioxime,  potassium  derivative  of 

(Henrich),  A.,  i,  405. 
Orcinoloxime,  tautomeric  forms  of,  and 
their  salts  (Henrich),  A.,  i,  404. 
and  its  acetyl,  diacetyl,  and  dibeiizoyl 
derivatives,  w-m ethyl  ether,  o-methyl 
ether,    and  dimethyl  ether   (Hen- 
rich), A.,  i,  404,  405. 
0-,  )8-,    and    7-Orcinolplithalein8,  their 
tetrahvom-^   diacetyl,    and    dibenzoyl 
derivatives  (R.  and  H.  Meyer),  A., 
i,  71. 
0-,  )8-,  and  -y-Orcinolphthalins,  and  the 
acetyl  derivative  of  the  o-form  (R.  and 
H.  Meyer),  A.,  i,  72. 
Ores,  Canadian  (Hoffmann),  A.,  ii,  104, 
504. 
Hungarian       (Kalecsinszky),       A., 

ii,  417. 
estimation  of  sulphur  in  (Stansbie  ; 
DE  Koninck),  a.,  ii,  123. 
Organic  analysis.     See  Analysis. 
Organo-metallic  compounds.     See  Zinc 

ethyl. 
Ornithojms  sativus,  action  of  nodule-bac- 
teria on  (NoBBE  and  Hiltner),  A., 
ii,  64. 
Orthoclase  from  Alno,  Sweden  (Hogbom), 

A.,  ii,  565. 
Osmosis    and    Osmotic  pressure.      See 

under  Diffusion. 
Osthinand  its  acetyl  derivatives  (Merck), 

A.,  i,  168. 
Ostruthin,  occurrence  of,  in  Radix  Im- 
peratorice   Ostruthium   (Merck),    A., 
i,  168. 
Osyris  compressa.     See  Colpoon  compres- 

sum. 
Osyritrin,  a  glucoside  from  Colpoon  com- 
pressum,  its  properties,  hydrolysis,  and 
its    acetyl    derivative    (Perkin),    T., 
1134 ;  P.,  1897,  170. 


Ottrelite  from  Sweden  (Igelstrom),  A., 

ii,  268. 
Oxalacetic  acid, 

ethylic  salt,  action  of  ammonia,   the 
ethylamines,   piperidine,    benzyl- 
amine,    o-aminophenol,     and    of 
sodium  ethoxide  on  (Wislicenus 
and  Beckh),  A.,  i,  397. 
action  of   zinc  and  ethylic   brom- 
acetate  on  (Lawrence),  T.,  458  ; 
P.,  1897,  6.5. 
Oxalacetic  acid,  sodio-, ethylic  salt, action 
of  ethyJic  chlorofumarate  on   (Ruhe- 
MANN    and    Hemmy),    T.,    335;   P., 
1897,  64. 
Oxaladipic  acid,  ethylic  salt  of  (Wisli- 
cenus   and    Schwanhausser),    A., 
i,  605. 
Oxalisoallylenetetracarboxylic        acid. 
SeeOxalopropane-aoi)8)8-tetracarboxylic 
acid. 
p-  Oxalamidoanisoil ,  ^)-  Oxalamidophene  - 
toil,    ^-Oxalamidophenol    (Wirths), 
A.,  i,  145. 
Oxalenphenylhydrazidamidoxime      and 
its    acetyl    derivative    (Thiele    and 
Schleussner),  a.,  i,  377. 
Oxalic  acid,  production  of,  by  action  of 
Aspergillus  niger  on  various  nitro- 
genous compounds  (Wehmer),  A., 
ii,  423. 
electrolytic    conductivity    of   methyl 
alcoholic  solutions  of  (Zelinsky  and 
Krapiwin),  a.,  ii,  5. 
electrolytic  conductivity  and  specific 
gravity    of  a    normal    solution    of 
(LooMis),  A.,  ii,  301. 
freezing  points  of  dilute  aqueous  solu- 
tions of  (LooMis),  A.,  ii,  305. 
influence  of  electrical  oscillations  on 
the  vapour  pressure  of  (de  Hemp- 
tinne),  a.,  ii,  304. 
solubility     of,      in     aqueous     ether 

(Bodtker),  a.,  ii,  367. 
and  its  derivative,  action  of,  on  the 
kidneys  (Ebstein  and  Nicolaier), 
A.,  ii,  422. 
chronic   poisoning  by  (Caspari   and 

ZuNTz),  A.,'ii,  576. 
condensation  of,  with  benzyl-o-phenyl- 
enediamine  (Hinsberg),  A.,  i,  121. 
Oxalic    acid,   ammonium,   and    aniline 
salts,     heats     of     combustion     of 
(Stohmann  and  Haussmann),  A., 
ii,  360. 
barium  salt,  action  of  acetic  anhydride 
on    (Oddo    and    Manuelli),    A., 
i,  180. 
silver  salt,  velocity  of  decomposition 

of  (Hoitsema),  a.,  ii,  17. 
ethylic  salt,  action  of  heat  on  (Grassi- 
Cristaldi),  a.,  i,  320. 
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Oxalic  acid,  ethylic  salt,  action  of  potas- 
sium aminoacetate  on  (Kerp  and 
Unger),  a.,  i,  269. 
action  of  sodium  on  (Steyrer  and 

Seng),  A.,  i,  22. 
condensation      of,     with     diethylic 
acetonedicarboxylate      (Rimini), 
A.,  i,  25. 
monethylic  salt,  chloride  of,  action  of 
ethylic  aminoacetate  and  aminopro- 
pionate  on  (Kerp  and  Unger),  A., 
i,  270. 
Oxalocitrolactone,  ethylic  salt,  identity 
of,  with  ethylic  aconitoxalate  ;  also  its 
mono-,  di-,  and  <rz-ethylamine,  pyri- 
dine,     and     piperidine      compounds 
(WisLiCENUS      and      Beckh),       A., 
i,  398. 
Oxalopropaiie-aai/3)8-tetracarboxylic 
acid,  ethylic  salt  of  Wislicenus  and 
Sciiwanhausser),  a.,  i,  605. 
o-Oxalylbenzoic  acid  (Kaufmann),  A,, 

i,  246. 
Oxalyldiglycocine  {oocamidediax^etic  acid) 
and   its   methylic    and   ethylic    salts 
(Kerp  and  Unger),  A.,  i,  269. 
Oxalylglycocine,  amino-  (oxamidoacetic 

acid  (Kerp  and  Unger),  A.,  i,  269. 
Oxamethane.     See  Oxaraic  acid,  ethylic 

salt. 
Oxamethaneacetic    acid,     ethylic    salt 
(Kerp  and  Unger),  A.,  i,  270. 
action  of  potassium  amidoacetate  on 
(Kerp  and  Unger),  A.,  i,  269. 
Oxamethanepropionic  acid,  ethylic  salt 

(Kerp  and  Unger),  A.,  i,  270. 
Oxamic  acid,  oxamide,  and  methylic  and 
ethylic  oxamates,  heats  of  combus- 
tion  of    (Stohmann   and    Hauss- 
mann),  a.,  ii,  360. 
ethylic   salt,  cryoscopic  behaviour  of 
(Lachmann),  a.,  i,  327. 
action  of  hydrazine  and  of  potassium 
amidoacetate     on      (Kerp      and 
Unger),  A.,  i,  269,  270. 
Oxamidediacetic  acid.    See  Oxalyldigly- 
cocine. 
Oxamidoacetic  acid.     See  Amido-oxalyl- 

glycocine. 
Oxanilide,  heat  of  combustion  of  (Stoh- 
mann and  Haussmann),  A.,  ii,  360. 
Oxazimido- derivatives    (Willgerodt), 

A.,  i,  518. 
Oxazine  dyes,  oxidation  of  leuco-com- 

pounds  of  (Green),  P.,  1896,  226. 
iso-Oxazolone,   constitution    of  (Ruhe- 
mann),  a,,  i,  445;    (Claisen),  A., 
i,  494. 
Mo-Oxazolonecarhoxylic    acid,    ethylic 

salt  (Ruhemann),  A,,  i,  641. 
t5o-Oxazolone-)3-carboxylic  acid,  ethylic 
salt  (Claisen),  A.,  i,  494. 


iso-Oxazolone-)8-carboxylic  acid,  ethylic 
salt,  and  its  ethyl  and  methyl  deriva- 
tives (Claisen  and  Hasse),  A.,  i,  596. 
Oxazonitroso-derivatives    (Will- 
gerodt), A.,  i,  518. 
Oxidation,  formation  of  peroxides  during 

(Bach),  A.,  ii,  401 ;   Engler  and 

Wild),  A.,  ii,  402. 
in  presence  of  manganese  salts  (VlL- 

LiERs),   A.,  ii,   492;   (Bertrand), 

A.,  ii,  493  ;  (Livache),  A.,  ii,  493. 
slow,     by     potassium     permanganate 

(HiRTZ  and  Meyer),  A.,  ii,  93. 
in   the   living  body,   experiments   on 

(Medvedeff),  A.,  ii,  152. 
Oxidation-ferments    in   the   blood   and 
tissues  (Salkowski  and  Tamagiwa), 
A.,  ii,  333. 
Oxide,  CgHigO,  from  methyl  heptylene 
ketone,  bromo-derivative  (Wallach, 
A.,  i,  246. 
Oximaminoxalic  acid,  non -identity  of, 
with    hydroxyoxamide    (Holleman), 
A.,  i,  23. 
Oxime  from   the  ketone   CjoHigO   from 
diosphenol  (Bialobrzeski),  A.,  i,  435. 
Oximes,     molecular    rearrangement    of 

(Comstock),  a.,  i,  469. 
action  of  alkyl  iodides  on  (Dunstan 

and  GouLDiNG),  T.,  573  ;  P.,  1897, 

76. 
Oximes.     See  also  ; — 
Acetaldoxime. 

Acetoacetic  acid,  ethylic  salt,  oxime  of. 
Acetoneoxime. 
Acetophenone  oxime. 
Acetoxime. 

7-Acetyl-;8-anisylbutyric  acid  oxime. 
7-Acetylbutyric  acid  oxime. 
7-Acetyl-;8-phenylbutyric  acid  oxime. 
Acetylsalicylic  acid  oxime. 
Acraldoxime. 
Mo-Amylacetoxime. 
Anilidophenyldihydroresorcylonitrile, 

dioxime  of, 
a-Anisaldoxime. 

Anisyldiliydroresorcinol  dioxime. 
Antliraquinonemonour^ine. 
Benzaldoximes. 
Benzamidoxime. 
Benzenediazophenyldihydroresorcinol 

dioxime. 
Benzilmonoxime. 
Benzophenon  eoxim  e. 
Benzoylacetoxime.  * 

Benzoyl-o-anisaldoxime. 
Ben  zoy  1  benzaldoxim  e. 
Benzoyl-a-cuminaldoxime. 
o-Benzoyl-a-furfuraldoxime. 
7-Benzoyl-)8-phenylbutyric  acid  oxime. 
Benzoyl-o-propaldoxime. 
Benzoyl-o-salicylaldoxime. 
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Oximes.     See : — 

Benzyl-iso-benzaldoxiraes. 

Benzylideneacetoxime. 

Benzyl-o-nitro-i50-benzaldoxime. 

wo-Camphenone  oxime. 

Campliolenamidoxime. 

Camphoroxime  and  iso-Campliovoxime. 

Carvoxime. 

Cinnamaldoxime. 

»//-Cumenoxyacetaldoxime. 

o-Cumiiialdoxime. 

Deoxybenzoin  carboxylic  acid  oxime. 

Deoxymesityl  oxide,  a-  and  )8-oximes. 

Di-z5o-butaldeliyde,  oxime  of 

Diethoxyquinoneoxime. 

Dietbylketoxime. 

Dihydroxyacetoxime. 

Dilevulinio  acid,  oxime  of. 

Dimethoxybenzoylpropionic  acid, 

oxime  of. 
Dimetbyldihydroresorcinol,  oxime  of. 
DimetbylcycZohexanone,  oxime  of. 
Di-;8-naphthylsulphonacetone,    oxime 

of. 
Diospbenol,  oxime  of. 
Diphenylacetoacetic  acid,  ethylic  salt, 

oxime  of. 
1  : 2-Dipbenyldihydropyrroline-3-carb- 

oxylic  acid,  oximes  of. 
)3-Dipheuyl  methyl  ethyl  ketoxime. 
Diphenyl('7/c%)entenonethyloic     acid, 

oxime  of. 
Diquinoyltetroxime. 
Diquinoyltrioxime. 
Ethylacetoxime. 
Ethylenic  oxide,  oxime  of. 
Ethyl  pentadecyl  ketoxime. 
Ethylphcnoxyacetaldoxime. 
Ethyl  isopropyl  ketone,  isonitroso-. 
Fenchone  oxime. 
Filicic  acid,  oxime  of. 
Formaldoxime. 
o-Furfuraldoxime. 
Furfuryldihydroresorcinol  dioxime. 
Heptoaldoxime. 

c?/cZo-Hexenec'?/cZohexanone  oxime. 
Hydrindoneoxime. 
Hydroxyacetoxime. 
77-Hydroxybenzaldoxime. 
Hydroxycamphoroxime. 
Hydroxylamidodihydrocamphorone- 

oxime. 
Hydroxynaphthaquinonedioxime. 
Hydroxyphenylnapbtbaquinoneoxime. 
wo-Ketocamphoric  acid,  oxime  of, 
Ketopinic  acid,  oxinje  of. 
Ketoxime,     CioHip^NO,     from     iso- 

lauronolic  chloride  and  zinc  methyl. 
Maleic  acid-aldoxime,  bromo-. 
Menthoneoxime. 
Mesityloxime. 
Mesoxalic  acid,  ethylic  salt,  oxime  of. 


Oximes.     See  : — 
Methoethylheptanonolide,  oxime  of. 
Methylacetaldoxime. 
Methylacetophenoxime. 
Methyl  zsobutyl  diketoxime. 
Methyldihydroresorcinol,  oxime  of. 
Methyldioximidoethyk'^ooxazolon- 

oxirae. 
Methylformaldoxime. 
Methylc'?/c?ohexenec?/fZohexanonoxime. 
Methyloximidoacetyh'woxazolonon- 

oxime. 
5-Methyl-3-oximidoethyl-4-wo- 

oxazolonoxime. 
MethylcycZopeutenecycZopentanon- 

oxime. 
Methyl  mpropyl  diketoxime. 
Methyhwpropylcyc'Zohexenonoximes. 
Mucophenoxybromoxime  anhydride. 
Mucophenoxychloric  acid  oxime. 
)3-Naphthaquinonemonoureine. 
)8-Naphthoxyacetaldoximes. 
Naphthyl  wobutyl  ketoximes. 
Naphthyl  etliyl  ketoximes. 
Naphthyl  methyl  ketoximes. 
Naphthyl  propyl  ketoximes. 
Naphthyl  isopropyl  ketoximes. 
Naphthylsulphonacetonoxirae. 
Q^iian  thaldoxime. 
Onoketojime. 

Oxalenphenylhydrazidamidoxime. 
q/cZo-Pentadione,  1  :  2,  oxime  of. 
cT/cZo-Pentenecj/cZopentanonoxime. 
Phenanthraquinonemononreine. 
w-Phenoxyacetophenoneoxime. 
Phenoxyacetoxime. 
Phenylbenzenylamidoxime. 
Phenyl  cyanobenzyl  ketoxime. 
Phenyldihydroresorcinol  oxime. 
Phenyl  heptadecyl  ketoxime. 
Phenyl  heptanyl  ketoximes. 
Phenylmethyldihydroresorcylonitrile, 

hydroxylamine  derivative  of. 
2' :  3-Phenylmethyldiketohydrindene 

dioxime. 
Phenyl  naphthyl  ketoxime. 
Pheiiylnaphthylsulphonacetone,  oxime 

of. 
Pinonic  acid  oximes. 
o-Propaldoxime. 

tso-Propyl-?rt-nitro-wo-benzaldoxime. 
Propyl  pentadecyl  ketoxime. 
Pulegone  oxime. 
Pyridylphenylketoximes. 
3-Quinolyl-l-phenyl-5-methylpyrazole 

oxime. 
Salhypnone,  oxime  of. 
o-Salicylaldoxime. 
Sedanonic  acid,  oxime  of. 
Semicarbazideamidoxime. 
Succinic  acid-aldoxime. 
Thujaketonic  acid,  oxime  of. 
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Oximes.     See  : —  • 

p-To\y\  heptadecyl  ketoxime. 

^-Tolyl-j8-naphthyl  sulphouacetoxime. 

^-Tolyloxyacetaldoxime. 

;3-Tolyl  pentadecyl  ketoxime. 

l-^-Tolyl-3  :  5-pyrazolidone,  oxime  of. 

o-Tolylsulphonacetoxime. 

Triacetonehydroxylamine  oxime. 

Trimethylc|/cZohexanonoxime. 

Valeraldoxime. 

*so-Valeraldoxime. 

Xylenoxyacetaldoxime. 

m-  and  p-Xj\yl  heptadecyl  ketoximes. 
^-Oxycellulose,  preparation  of,  nitration 

of,  benzoate  of  (Bull),  T.,  1092—1095 ; 

P.,  1897,  168. 
Oxydases,  constitution  of  (Berth and), 
A.,  ii,  493,  513. 

action  of,  in  the  oxidation  of  beetroot 
sap  (Bertrand),  A.,  ii,  338. 
Oxy-derivatives.     See  under  : — 

wo-Camphoronic  acid. 

Cholestene. 

Cholestenol,  a-  and  fi-. 

Cholestenone. 

Cholesterylene. 

3 : 7-Dimethylpurine. 

Ethoxy-7  -methy  Ipurine . 

Methylpurines. 

Peucedanin. 

Purine. 

Quinoxaline. 

Sparteine. 

Trimethylpurines. 
Oxydimorphine,      formation     of,     from 

morphine  (Pommerehne),  A,,  i,  641. 
Oxygen,  atomic  refraction  of  (Traube), 
A.,  ii,  197. 

spectrum  of  (Runge  and  Paschen), 
A.,  ii,  533. 

spectrum  of,  at  atmospheric  pressure 
(Lockyer),  a.,  ii,  298. 

electromotive  force  required  for  the 
separation  of  (Nernst),  A., 
ii,  395. 

and  hydrogen,  gas  battery  formed  from 
(Andreas),  A.,  ii,  535. 

density  of  (Leduc),  A.,  ii,  140. 

anomalous  behaviour  of,  at  low  pres- 
sures (Sutherland),  A.,  ii,  246. 

diffusion  coefficient  of,  in  water 
(HiJFNER),  A.,  ii,  249. 

non-permeability  of  platinum  for 
(Randall),  A,,  ii,  482. 

effect  of  the  containing  vessel  of  pres- 
sure and  of  temperature  on  the  in- 
flammability of  mixtures  of,  with 
hydrogen  (Enrich),  A.,  ii,  309. 

influence  of  barium  oxide,  potassium 
hydroxide,  and  glass  on  the 
combination  of,  with  hydrogen 
(Berthelot),  a.,  ii,  548. 


Oxygen,  influence  of  platinum   on   the 

combination     of,     with     hydrogen 

(French),  P.,  1897,  52. 
dissolved  in  salt  solutions,  action  on 

metals  of  (Ihle),  A.,  ii,  253. 
physiological  influence  of  variations  in 

the  percentage  of,  in  the  air  breathed 

(v.  Terray),  a.,  ii,  182. 
tension  of,  in  arterial  blood  (Haldanf 

and  LoRRAiN  Smith),  A.,  ii,  59. 
therapeutic    use    of    (Kassner),    A., 

ii,  418. 
estimation  of,  in  copper  (Murmann), 

A.,  ii,  347. 
estimation  of,  in   air   and    in    water 

(Kreider),  a.,  ii,  229. 
estimation  of,  dissolved  in  sea  water 

(Li^vY  andMARBOUTiN),  A.,  ii,  430. 

Oxygen,   active,   formation    of,    during 

oxidations    (Jorissen),    A.,    ii,    253, 

487  ;  (Bach,  Engler  and  Wild),  A., 

ii,  402. 

Oxyheemoglobin.     See  Haemoglobin. 

Oyster  shells,  gold  in  (Liversidge),  T., 

298;  P.,  1897,  22. 
Ozocerite  from  Moldavia  (Istrati),  A., 

ii,  502. 
Ozone,    atmospheric,    on    Mont    Blanc 

(Thierry),  A.,  ii,  253. 
influence  of  moisture  on  the  formation 

of  (Shenstone),T.,472  ;  P.,  1897,2. 
spontaneous  formation  of,  from  oxygen 

at  low  pressures  (Sutherland),  A., 

ii,  246. 
density  of  (Otto),  A.,  ii,  207. 
phosphorescence  during  oxidation  by 

(Otto),  A.,  ii,  139. 
infl  uence  of,  on  the  oxidation  of  nitro- 
gen in  the  electric  arc  (von  Lepel), 

A.,  ii,  369. 


P. 


Palicourca    rigida,    alkaloid    from   the 

leaves  of  (Santesson),  A.,  i,  386. 
Palladium,  action  of  ethylene  on  (S aba- 
tier  and  Sknderens),  A.,  i,  305. 
Phosphopalladic  acid,    methylic  and 
ethylic  salts  and  their  behaviour 
with   ammonia,   ^-toluidine    and 
pyridine  (Finck),  A.,  i,  140. 
chloride,    action    of    methylic    and 
ethylic  alcohols  on  (Finck),  A., 
i,  140. 
Palladious  mercaptide,  Pd(SEt)2  (Hof- 
MANN  and  Rabk),  A.,  i,  310. 
Palladium,  separation  of  platinum  from 

(CoHN  and  Fleissner),  A,,  ii,  79. 
Palmarosa  oil,  from  Andropogon  Schoen- 
anthuft,      L.      (Gildemeister      and 
Stj;phan),  a.,  i,  81  ;  (Barrier  and 
Bouveault),  a.,  i,  369 
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Palmitamide    and    Palmitochloramide, 
action  of  sodium  methoxide  on  (Jef- 
freys), A.,  i,  315. 
Palmitic   acid,   occurrence  of,  in  yeast 
(Gerard     and      Darexy),      A., 
ii,  459. 
barium  salt,  action  of  acetic  anhydride 
on    (Oddo    and    MAx^juelli),    A., 
i,  180. 
hepty  lie  salt,  action  of  heat  on  (Welt), 
A.,  i,  452. 
Palmitic  chloride,  action  of  zinc  ethyl 
and  zinc  propyl  on  (Bertrand),  A., 
i,  396. 
Palmitomesitone.     See    Mesityl    penta- 

decyl  ketone. 
Palmitone,    action    of    nitric    acid    on 

(FiLETi  and  Ponzio),  A.,  i,  317. 
Palmito-^-tolueneamide      (Claus     and 

Hafelin),  a.,  i,  187. 
Pancreatic  juice,  lipase  from  the  (Han- 
riot),  A.,  ii,  378. 
Pancreatin,    fermenting    action    of,    on 
different  starches  (Stone),  A.,  ii,  462. 
Pandermite.     See  Priceite. 
Papaverinic    acid,   action    of  methylic 
iodide     on     (Goldschmiedt     and 
Kirpal),  a.,  i,  131. 
methylic  salts  of  (Goldschmiedt  and 
Kirpal),  A.,  i,  131. 
Paper,  examination  of  (Ferenczi),  A., 

ii,  606. 
Papilionacece,  inoculation  of,  with  nodule- 
bacteria  (NoBBE  and  Hiltner),  A., 
ii,  64. 
Paraffin.     See  Mineral  Oil. 
Paraffins,  molecular  refractions   of  the 
(Eykman),  a,,  ii,  1. 
specific  heats  of  the,  at  constant  vol- 
ume (Bartoli  and  Stracciati),  A., 
ii,  7. 
compressibility  of  the  (Bartoli),  A., 
ii,  9. 
Paraformaldehyde.    See  Formaldehyde. 
Paragalactan.     See  under  Galactan. 
Para-linking,  existence  of  condensation 
rings  with  (Feist),  A.,  i,  636. 
improbable  existence  of  (Ladenburg), 
A.,  i,  485. 
Paramannan.     See  under  Mannan. 
Paranuclein.     See  under  Nucleins. 
Parasalicyl.     See  under  Salicyl. 
Parathyroid     glands,     proportion      of 

iodine  in  the  (Gley),  A.,  ii,  572. 
Parellic  acid,  identity  of,  with  psoromic 

acid  (Hesse),  A.,  i,  256. 
Pargasite.     See  Hornblende. 
Par7nelia,  various  species  of,  constituents 
of  (Hesse),   256,   631  ;   (Zopf),   A., 
i,  436. 
Parmelialic  acid,  occurrence  of,  in  Par- 
meliatiliacca  (Zopf),  A.,  i,  436, 


Parmelin,  identity  of,  with  atranorinic 

acid  (Hesse),  A.,  i,  256. 
Pasteur  memorial  lecture  (Frankland), 

T.,  683;  P.,  1897,  79. 
Pasteurisation    (Pasteur    Lect.),    T., 

724  ;  P.,  1897,  80. 
Patchouli  oil,  action  of  stannous  chloride 

on  (Hirschsohn),  A.,  ii,  236. 
Patent-blue,    constitution    of    (Rosen- 
stiehl),   a.,   i,   225  ;   (E.   and  H. 
Erdmann),  a.,  i,  286. 

oxidation  of  (Prud'homme),  A.,  i,  424. 
Peas.     See  Agricultural  Chemistry 
Peat,    estimation    of    dry    matter    in 

(Tryller),  a.,  ii,  523. 
P^brine.     See  Silkworm  diseases. 
Pectin,  cause   of  the  formation   of,   in 

fruits  (Gerber),  A,,  ii,  460. 
Pectolite,  constitution  of  (Clarke),  A., 

ii,  52. 
Pellitory ,  the  active  principle  of  (  Schnee- 

GANs),  A.,  i,  485. 
Peltigera  canina,  chemistry  of  the  mem- 
branes of  (Escombe),  a.,  ii,  155. 
Penicillmm    brevicaule,    action    of,    on 

arsenic  compounds  (Gosio),  A.,  ii,  381. 
Penicillmm  glaucum,  selective  nutrition 
of  (Pfeffer),  a.,  ii,  224. 
the    ferments    of    (Teller),     A., 

ii,  274. 
action  of  sugars  on  the  formation  of 
diastase  by  (Pfeffer),  A.,  ii,  513. 
Pentacarbon  rings,  synthesis  of  (Japp 

and  Lander),  T.,  123  ;  P.,  1896,  107. 
Pentacetylmaclurin     anhydride     (Per- 

KiN),  T.,  186  ;  P.,  1897,  5. 
Pentacetyltannic    acid    (Schiff),    A., 

i,  349. 
Pentadecoic     acid,    brorao-    and    iodo- 

(GlORDANl),  A.,  i,  81. 
Pentadecylamine,  its  hydrochloride  and 

platinochloride,    and    the    action    of 

potassium  cyanate  on  it  (Jeffreys), 

A.,  i,  315. 
n-Pentadecylcarbamic    acid,    methylic 

salt.     See  Pentadecylmethylurethane. 
Pentadecylcarbamide    (Jeffreys),   A. , 

i,  315. 
Pentadiene.     See  Pentinene. 
Pentamethylethylc^/cZopentane,  amino-, 

hydrochloride,     hydrobromide,      and 

platinochloride     of     (Harries     and 

HiJBNER),  A.,  i,  550, 
Pentamethyl-A^-c7/cZopentenol    and    its 

oxidation    (Harries   and    Hubner), 

A.,  i,  550. 
Pentane,  normal,  vapour  pressures  spe- 
cific volumes,  and  critical  constants 
of  (Young),  T.,  446  ;  P.,  1897,  58. 

mono-  and  dicMioxo-,  from  American 
petroleum  (Mabery  and  Hudson), 
A.,  i,  389. 
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iso-Pentane,      pliysical     constants     of 
(Young  and  Thomas),  T.,  445  ;  P., 
1897,  58. 
•isothermals     of    (Rose-Innes),      A., 
ii,  542. 

Pentanedicarboxylic  acids.  See  Di- 
methylgliitaric  acids,  Ethylglutaric 
acid,  o-Methyladipic  acid,  wo-Propyl- 
succinic  acid,  and  Trimethylsuccinic 
acid. 

c2/cZo-Pentanedione-l  :2  (1 :2-diketopenta- 
methylene),  and  its  dioxime,  osazone, 
and  monanil,  and  ^Wbromo-derivative 
(Dieckmann),  a.,  i,  462. 

c2/cZo-Pentanedione-l :  3  (1 :  Z-diketopenta- 
methylene),  2:2:4:5-  and  2:4:4:5- 
tetrahvomo-  (Wolff  and  Rijdel),  A., 
i,  215. 

c2/cZo-Pentane-l :  3-dioiie-3 :  4 :  5-tricarb- 
oxylic  acid  [diketopentamcthylenetri- 
carboxylic  acid),  ethylic  salt  of,  and 
its  osazone,  tolazine,  and  disodium  de- 
rivatives (Wislicenus  and  Sciiwan- 
hausser),  a,,  i,  605. 

Pentanes,  separation  of,  from  American 
petroleum  (YouNG  and  Thomas),  T., 
440  ;  P.,  1897,  58. 

Pentanetricarboxylic  acid,  liquid,  and 
its  ethylic  salt  (Montemartini),  A., 
i,  20,  21. 

Pentanetricarboxylic  acids.      See  also 
Dimetliyltricarballylic  acid  and 
«-Methylbutane-aaai-tricarboxylic 
acid 

ct/cZo-Pentantrione-l :  3-dicarboxylic 
acid        {triketopentamethylene  1  :  Z-di- 
carhoxylic     acid),    diethylic    salt     of 
(Rimini),  A.,  i,  25. 

Pentaphenylbiguanide  (Schall),  A. 
i,  519, 

Pentene  {trimethylethylene),  effect  ol 
heat  on  (Haber),  A.,  i,  133. 

c?/cZo-Pentene-l :  3-dione,  2  :  2-cZibromo-, 
2  :  4-dibromo-,  2:2:  4-^nbromo-, 
2:4:  5-Zribromo-(WoLFF  and  Rudel), 
A.,  i,  215. 

A^-ct/cZo-Pentene-2-methyl-4-dimetliyl-5- 
dimethyl-l-etbanone.  See  Deoxy- 
mesityl  Oxide. 

c^/cZo-Penteneci/cZopentanone  and  its 
oxime  (Wallach),  A.,  i,  160. 

Pentenoic  acid  {dimethylacrylic  acid), 
from  ethvlic  w-opropylideneacetoace- 
tate  (Pauly),  A.,  i,  267.  ^ 
action  of  hypochlorous  acid  and  of 
phenylhydrazine  on  (Prentice), 
A.,  i,  12.  ^ 

ethylic   salt,    action    of   bromine  on 

(ipRENTICE),  A.,  i,  12. 

Pentenoic   acid   {dimethylacrylic    acid), 
t  chloro-,  and  its  salts  (Prentice),  A., 
i,  13. 


^-wo-Pentenylanisoil      (Mouren      and 

Chad  vet),  A.,  i,  404. 
Pentethylphenyl    bromomethyl  ketone 

(Kunckell),  a.,  i,  521. 
Pentethylphenyl  chloromethyl    ketone 

(Kunckell),  a.,  i,  282, 
Pentinene     {dimethylisoallylene),    addi- 
tion of  hydrogen  bromide  to  (  Ipatieff), 
A.,  i,  233. 
Pentinene    {mcthyldivinyl)     (Ipatieff 
and  VON  Wittorf),  A.,  i,  233. 
and  the  action  of  hypochlorous  acid  on 
it  (Ipatieff),  A.,  i,  233,  234. 
Pentinene  {isoprene),  its  constitution  and 
action  of  hydrogen  bromide  on 
(Ipatieff  and  von  Wittorf),  A.,  i, 
233. 
synthesis  and  the  action  of  hypochlor- 
ous acid  on  (Euler),  A.,  i,  585. 
Pentosan,    amount  of,    in   cotton  wool 
(SuRiNGAR      and    Tollens),     A., 
i,  263. 
Pentosans,  estimation  of,  by  furfuralde- 
hyde  method  (KrIiger  and 
Tollens),  A.,  ii,  353. 
estimation  of,  in  food  stuffs  (Konig), 
A.,  ii,  165. 
Pentoses,     relationship     of,     to     yeast 
(Cross,  Bevan    and    Smith),    T., 
1008  ;  P.,  1897,  151. 
estimation  of,    by  the  furfuraldehyde 
method    (Kruger    and  Tollens), 
A.,  ii,  353. 
2'-Pentylolci/cZohexanemethyloic     acid. 

See  Sedanouic  Acid. 
2'-Pentylolphenylniethyloic    acid.     See 

Sedanolic  acid. 
Peonol,  bromo-,  and  its  acetyl  derivative 
(BiiiJLL     and      Friedlander),     A., 
i,  221. 
Pepper,  influence  of,  on  absorption  from 
the    alimentary  canal   (Scanzoni), 
A.,  ii.  111. 
detection  of  ground   olive   stones   in 
(Martelli),  a.,  ii,  392. 
Pepper  oil,  action  of  stannous  chloride 

on  (Hirschsohn),  A.,  ii,  236. 
Peppermint  oil,  examination  of 

(Schimmel  and  Co.),  A.,  ii,  436. 
black,   discrimination   between   white 
peppermint  oil  and   (Umney),  A., 
ii,  291. 
Pepsin,  preparation  of  (Pekelharing), 

A.,  ii,  60. 
Peptone,  relative  diffusibility  of  (Way- 
mouth  Reid),  a.,  ii,  219. 
solution,  action  of  Aspergillus  niger  on 

(Wehmer),  a.,  ii,  423. 
the    hydrochloric  acid    compound  of 

(Cohnheim),  a.,  i,  207. 
physiological      action      of      purified 
(FiQUET),  A.,  ii,  510. 
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Peptone,  effects  of  injection  of,  into  the 
circulation  (Thompson),  A,,  ii,  60. 
comparison  of  intestinal  absorption  of, 
with  diffusion  through  parchment 
(Waymouth  Reid),  a.,  ii,  331. 
influence  of  drugs   on   absorption  of, 
from  the  intestine  (Farnsteiner), 
A.,  ii,  111. 
colour    given    by    guaiacum    (Paw- 
LEWSKi),  A.,  ii,  468. 
Peptones,   detection  of,    in  urine    (Ja- 

worowsky),  a.,  ii,  295. 
Perchlorates.     See  Agricultural  Chem- 
istry. 
Periclase  from  Sweden  (Sjogren),  A., 

ii,  324. 
Periodic      system     of     the      elements 
(Deeley),  p.,  1896,  185;  (BoisBAr- 
dran),  a.,  ii,  205. 
graphic  representation  of  the  (Loew), 

A.,  ii,  400, 
position  of  hydrogen  in  the  (Masson  ; 

Newlands),  a.,  ii,  19. 
peroxides  in  their  relationship  to  the 
(PicciNi),  A.,  ii,  99. 
Periploca  grceca,  active  principles  of  the 

bark  of  (Lehmann),  A.,  i,  626. 
Periplocin  and  Periplogenin  (  Lehmann), 

A.,  i,  626. 
Peroxides,    formation    of,  during    slow 
oxidation  (Bach),  A.,  ii,  401. 
in  their  relationship  to  the   periodic 
system  (Piccini),  A.,  ii,  99. 
Persian    berries,    the    constituents    of 
(Perkin     and    Martin),    T.,    819 ; 
P.,  1897,  139. 
Perthiocyanic      acid.       See     under 

Cyanogen. 
Peru  balsam,    white    (Germann),   A., 

ii,  185. 
Petalite,  constitution  of  (Clarke),  A,, 

ii,  52. 
Petroleum.     See  Mineral  Oil. 
Petzite,  from  British  Columbia  (HoFt- 

mann),  a.,  ii,  504. 
Peucedanin  and  Oxypeucedanin,  occur- 
rence of,  in  Radix  Imperatorice  Ostru- 
thium  (Merck),  A.,  i,  168. 
Phaenogams,  action  of  disodium  sulphite 

on  (Negami),  a.,  ii,  585. 
Pharbitis  Nil,  L.,   constituents  of  the 

seeds  of  (Kromer),  A.,  ii,  68. 
Pharbitose  (Kromer),  A.,  ii,  68. 
Phaselin,  the  composition  and  properties 

of  (Osborne),  A,,  i,  207. 
Phaseolin,   composition  of   (Osborne), 

A.,  i,  207. 
Phaseolus  multiflorus,  action  of  nodule- 
bacteria  on   (Nobbe   and   Hiltner), 
A.,  ii,  64. 
Phaseolus    vulgaris,    the    proteids   con- 
tained in  (Osborne),  A.,  i,  207. 


Phase-rule,  application  of,  to  the  study 
of  organic  additive  products  (Kuri- 
loff),  a.,  ii,  484. 

Phellandrene,    from    bitter   fennel    oil 
(Tardy),  A.,  i,  578. 
from   oil  of    cinnamon    (Duyk),    A,, 
i,  358. 

Phenacetin.     See  Acetophenetoilamide. 

'*  Phenacetobenzodinitrile."      See 
Benzoylbenzyl  C3'anide,  imido-. 

Phenacyl-m-bromaniline,  and  its  hydro- 
chloride (Kitnckell),  a.,  i,  276. 

Phenacyl-^-chloraniline,  and  its 
w?.-nitro-  and  (?)  nitro-derivatives 
(Kunckell),  a.,  i,  276. 

Phenacyl-a-naphthylamine     (Kunc- 
kell), A.,  i,  277. 

Phenacyl-)3-naphthylamine,  and  its 
7?i-nitro-derivative  (Kunckell),  A., 
i,  277. 

Phenacyl-jj-phenetidine    (Kunckell), 
A.,  i,  277. 

1-Phenacyltetrahydroquinoline  and  its 
7?i-nitro-derivative  (Kunckell),  A., 
i,  277. 

Phenacyl-rts-?>i-xylidine,  and  its  hydro- 
chloride and  m-nitro-derivative 
(Kunckell),  A.,  i,  277. 

Phenakite    from    Silesia    (Hintz),    A., 
ii,  411. 
constitution  of  (Clarke),  A.,  ii,  52. 
transparency    of,    for    Rontgen    rays 
(Doelter),  a.,  ii,  469. 

Phenanthraphenazine,  hydrochloride  of, 
and  its  acetyl  derivative  (Hinsberg 
and  Garfunkel),  A.,  i,  123. 

Phenanthraquinone,  behaviour  of, 
towards  hydriodic  acid  (Japp  and 
Findlay),  T.,  1118;  P.,  1897,  169. 

Phenanthraquinonediureine,  and  its  di- 
nitro-derivative  (Grimaldi),  A., 
i,  575. 

Phenanthraquinonedithiodiureine 
(Grimaldi),  A.,  i,  576. 

Phenanthraquinonemonoureine,       its 
oxinio   and  ^mitro-derivative   (Grim- 
aldi), A,,  i,  575. 

Phenanthrone  (Japp  and  Findlay),  T., 
1115;  P.,  1897,  169. 

/3-Phenanthrylamine,  hydrochloride 
(Japp  and  Findlay),  T.,  1123;  P., 
1897,  169. 

j8-Phenanthrylic  acetate  (Japp  and 
Findlay),  T.,  1122;  P.,  1897, 
169. 
oxide,  and  its  picrate  and  methylic 
derivative  (Japp  and  Findlay),  T., 
1119;  P.,  1897,  169. 

Phenethylamine,  optically  active  forms 
of  (Loven),  a.,  i,  37. 

wo-Phenethylmandelic  acid  (Japp  and 
Lander),  T.,  137  ;  P.,  1896,  107. 
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2-Phenethylonoic-l-methyl  ic  acid.   See 

o-Oxalylbenzoic  acid. 
v-Phenetidine,    o-bronio-,  and  its   salts 
(Hodurek),  a.,  i,  276. 
hydrochloride     of     (PiUTTi),     A., 
i,  412. 
2-iodo-,  its  derivatives  and  its  conden- 
sation product  with  1:2:  4-chloro- 
cZinitrobenzene     (Reverdin),      A. , 
i,  28. 
Phenetidine-w-disulphonic  acid  (Paul), 

A.,  i,  182. 
4-Plienetidinethiocarbamide,     2-iodo- 

(Reverdin),  a.,  i,  28. 
^-Phenetidinoanisyldihydroresorcinol 
(VoRLANDER  and  Erig),  a.,  i,  276. 
^-Phenetidinoanisyldihydroresorcylic 
acid,  ethylic  salt  of  (Vorlander),  A., 
i,  275. 
^-Phenetidinoplienyldihydroresorcinol 
(Vorlander  and  Erig),  A.,  i,  275. 
2?-Plienetidinophenyldihydroresorcylic 
acid,  ethylic  salt  of  (Vorlander),  A., 
i,  273. 
Phenetoil,  ^-amino-,  and  ^-nitro-,prepa- 
ration  of  (Paul),  A.,  i,  182. 
o-bromo-,  preparation  of  (Hodurek), 

A.,i,  276. 
2-iodo-,  4-iodo-,  2  :  i-diiodo-  and  2  :  4- 
iodonitro-  (Reverdin),  A.,  i,  28. 
0-    and   ^-Phenetolazophenols,     hydro- 
chlorides, acetyl,  benzoyl  and  benzene- 
sulphonic       derivatives        (Hewitt, 
Moore  and  Pitt),  P.,  1897,  157. 
Phenetyl      rftchloromethyl       diketone 
(Kunckell    and    Johannsen),    A., 
i,  522. 
PhenetyldiethylphospMne,  and  its  meth- 
iodide  and  methochloride  (Michaelis 
and  Katzenstein),  A.,  i,  53. 
Phenetyl-phosphinic  and  -phosphinous 
acids  (Michaelis  and  Katzenstein), 
A.,  i,  52. 
a-Phenoiazine.    See  Cinnoline. 
Phenol,  specific  heat  of  (Schlamp),  A., 
ii,  6. 
contraction  during  the  solidification  of 

(Heydweiller),  a.,  ii,  545. 
freezing  point  of  dilute  aqueous  solu- 
tions of  (Wildermann),  T.,  800  ; 
P.,  1897,  139. 
lowering  of  freezing  point  of  benzene 

by  (Garelli),  A.,  i,  26. 
minimum  freezing  points  of  mixtures 
with  diphenylmethane,  thymol,  tri- 
methylcarbinol,  benzene,  ^-bromo- 
toluene,  p-xy]ene,  and  ethylene 
bromide  (Paterno  and  Ampola), 
A.,  ii,  477. 
employment  of,  as  a  solvent  in  cryo- 
scopic  researches  (Patern6),  A., 
ii,  13. 


Phenol,  molecular   weight  of,    in  solid 

solution  (Bodlander),  A.,  ii,  133, 
sodium  derivative  of,  oxidation  of  by 

fused  caustic  soda  (Collie),  T,  ,  1022. 
estimation  of  the  alkali-equivalent  of 

(Freyss),  a.,  ii,  594. 
Phenol,  o-amino-,  action  of  ethylic  oxal- 

acetate      on      (Wislicenus      and 

Beckh),  a.,  i,  398. 
o-amino-,  and  jt?-amino-,  preparation  of 

(Paul),  A.,  i,  182. 
0-dia.mmo-,   formation  of  (Lob),   A., 

i,  332. 
tris.mino-,  preparation  of,  and  its  salts 

(Nietzki    and   Blumenthal),  A., 

i,  218. 
o-amino-^-cyano-       (Auwers        and 

Rohrig),  a.,  i,  342. 
o-bromo-;;-amino-,  salts  of  (Hodurek), 

A.,  i,  276. 
o-nitro-,    preparation   of  (Paul),   A., 
i,  181. 

electrolytic  reduction  of  (Lob),  A., 
i,  332. 
m-nitro-,   nitration  of   (Collie),    T., 

1022. 
y-nitro-,  reduction  of  (Paul),  A.,i,  182. 
2  :  6-dimtTo-,  preparation  of  (Jackson 

and  Ittner),  A.,  i,  239. 
2:3:4: 6-fe^ranitro-,    and    its    salts 

(Nietzki  and   Blumenthal),  A., 

i,  219. 
o-nitrocyano-  (Auwers  and  Rohrig), 

A.,  i,  342. 
nitroso-,       condensation      of,      with 

)8-uaphthylphenylamine     (Fischer 

and  Hepp),  A.,  i,  171. 
thio-.     See  Phenylic  mercaptan. 
Phenol,  CgHjoBrgOa,  obtained  by  heating 

the  nitration  product  of  dibromo- 

t//-cumenol ;        and       its       acetate 

(Auwers),  A.,  i,  336. 
CgoHgaOg,  from  reduction  of  beiizylidene- 

acetopheuone  (Harries  and  Hub- 

ner),  a.,  i,  551. 
Phenols,  growth  of  bacteria  and  fungi  in 

solutions    of   different  (Bokorny), 

A.,  ii,  879. 
insoluble,  action  of  oxidising  ferment 

of   mushrooms    on   (Bourquelot), 

A.,  ii,  66. 
oxidation    of,    by    soluble    ferments 

(Bourquelot),  A.,  ii,  223. 
action  of  sulphuryl  chloride  on  (Maz- 

ZARA  and  Lamberti-Zanardi),  A., 

i,  182. 
substituted,   freezing  points  of  solu- 
tions of  (Auwers  and  Orton),  A., 

ii,  133. 
list  of.     See  Alcohols,  list  of. 
Phenolcarboxylic  acids,  action  of  heat 
on  (Cazeneuve),  A.,  i,  58. 


INDEX   OF   SUBJECTS. 


853 


Fhenoldiazosulphouic     acid,      ^initro- 
(Hantzsoh    and      Borghaus),    A., 
i,  186.       . 
Phenolic  ethers,  oxidation  oi,  by  soluble 

ferments  (Bourquelot),  A.,  ii,  223. 
Phenolphthalein,    significance    of    the 
change  of  colour  of  (Lescceur),  A., 
ii,  136. 
quinoidal  derivatives  of  (Nietzki  and 

BurckhaRdt),  a.,  i,  225. 
value  of,  as  an  indicator  (KiisxER),  A., 
ii,  74. 
Phenolphthalein,     dibrorao-,    dimethyl 
ether  of  (Grande),  A.,  i,  623. 
tetrahTomo- ,  ethylic  salt  of,  and  its 
diacetyl     derivative ;      monethylic 
ether  of,  and  its  acetyl  derivative  ; 
quinoidal   ethylic  salt   of,  and  its 
ethylic  ether  (Nietzki  and  Burck- 
hardt),  a.,  i,  225. 
Phenol -j3-sulphonic  acid,  ?M-nitro-,  and 
its    potassium   salt  (Nietzki    and 
Helbach),  a.,  i,  26. 
o-nitro-,  and  its  ethylic  and  methylic 
ethers  (Paul),  A.,  i,  182. 
Phenomalic    acid.       See    Acetylacrylic 

acid. 
Phenonaphtheurhodine     hydrochloride, 
acetyl    derivative  (Witt  and    Dedi- 
chen),  a.,  i,  194. 
Phenosafranine  from    phenylphenazon- 
ium  (Kehrmann  andScHAPOsCHNi- 
koff),  a.,  i,  491. 
combination  of,  with  bromine  (Vau- 
bel),  a.,  i,  108. 
Phenoxyacetanilide,    ^^-nitro-    and    ^j- 

amino-  (Kym),  A.,  i,  283. 
Phenoxyacetic    acid,     action    of    zinc 
chloride  on  (Stoermer),  A.,  i,  528. 
hydrazine  (Hoavard),  A.,  i,  284. 
Phenoxyacetic  acid,  ^-amino-,  and  its 
salts  and  benzyl  and  acetyl  deriva- 
tives (Kym  ;  Howard),  A.,  i,  283. 
^-nitro-  and   its  eth3'lic   salt  (Kym), 
A.,  i,  283. 
Phenoxyacetone,  o-  and  ^-nitro-,    and 
their     semicarbazones,      phenylhydr- 
azones,   and  oximes  (Stoermer  and 
Brockeroff),  a.,  i,  473. 
w-Phenoxyacetophenoneoxime,      reduc- 
tion   of,    and    its    w-amino-derivative 
(Gabriel     and    Eschenbach),     A., 
i,  414. 
2-Phenoxyhenzenesulphonic  acid, 
5-nitro-  (Haeussermann  and  Bauer), 
A.,  i,  334. 
4-Phenoxybenzenesulphonic  acid, 
3-nitro-,  and  its  salts  (Haeussermann 
and  Bauer),  A.,  i,  334. 
2-Phenoxyhenzoic  acid,  5-nitro-,  and  its 
barium    salt     (Haeussermann    and 
Bauer),  A,,  i,  334. 
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4-Phenoxybenzoic  acid,  3-nitro-,  and  its 

barium    salt    (Haeussermann     and 

Bauer),  A.,  i,  334. 
Phenoxybromomaleic  acid  and  its  imide 

(Hill  and  Widtsoe),  A.,  i,  571. 
Phenoxychloromaleimide     (Hill     and 

Widtsoe),  A.,  i,  572. 
Phenoxyethylamine  hydrochloride 

(Eckenroth    and    Koerppen),    A., 

i,  479. 
Phenoxyethyl-o-aminosulphobenzoic 

acid  (Eckenroth  and  Koerppen),  A. , 

i,  479. 
Phenoxyethyl-o-benzoicsulphinide 

(Eckenroth    and    Koerppen),    A., 

i,  478. 
1' -  Phenoxy  -  3' -  isopropy  1  woquinoline 

(Lehmkuhl),  a.,  i,  373. 
5-Phenoxyvaleric  acid,  a-cyano-,  and  its 

ethylic  salt  (Granger),  A,,  i,  437. 
Phenylacetaldehyde,     formation      ot 

(PlocHl  and  Mayer),  A.,  i,  528. 
Phenylacetic  acid  (a-toluic  acid), 

ethylic  salt,  preparation   of  (Wisli- 

CENUs),  A.,  i,  571. 

action  of  ethylic  acetate  and  sodium 

ethoxide  on  (Boeseken),  A.,  i,  15. 

Phenylacetic  acid,  3  : 5-rftchloroc?mitro-, 

and  its  salts  (Jackson  and  Lamar), 

A.,  i,  30. 
tso-Phenylacetic   acid    and    its    hydro- 
bromides,  salts,  and  amide  (Buchner), 

A.,  i,  282,  283. 
»p-Phenylacetic    acid,    ethylic    salt   of 

(Buchner),  A.,  i,  282. 
Phenylacetobenzylic    cyanide    and    its 

phenylhydrazine  compound  (  Walther 

and  Schickler),  A.,  i,  524. 
Phenylacetodimethylamide  and  its  nitro- 

derivative  (Taverne),  A.,  i,  620. 
Phenylacetomethylamide  and  its  nitro- 

derivative  (Taverne),  A.,  i,  620. 
Phenylacetophenylacetic  acid,  methylic 

and  ethylic  salts  and  amide  (Walther 

and  Schickler),  A.,  i,  525. 
Phenylacetophenylamidine    (Lotter- 

moser),  a.,  i,  39. 
Phenylacetylene,  preparation  of  (Holle- 

man),  a.,  i,  26^ 
)8-Phenylacryiic   acid.       See   Cinnamic 

acid. 
Phenylallophanic   acid,  ethylic  salt  of 

(Folin),  a.,  i,  472. 
Phenylallylacetic  acid  and  its  bromo- 

derivative    (Wislicenus  and    Gold- 
stein), A.,  i,  63. 
Phenylallylhydrazones  of  sugars  (van 

Eckenstein    and   de    Bruyn),    A., 

i,  41. 
Phenylallylmalonic  acid  and  its  salts 

(Wislicenus    and   Goldstein),    A., 

i,  63. 
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Phenylallylphoaphonic  acid  (Michaelis 

and  Meyer),  A.,  i,  153. 
Phenylallylsulphone  dichloiide  (Troe- 

GER  and  Hinze),  a.,  i,  350. 
Phenylallylthiocarbimide,     action      of 

chloracetamideon  (Dixon),  T.,  632;  P., 

1897,  8. 
Phenylallylthiohydantoin  (Dixon),  T., 

632,  633  ;  P.,  1897,  8. 
Phenylamine.     See  Aniline. 
Phenylamino-.     See  Anilino-. 
2-FIienyl-l-aminoazobenzenediketodi- 

hydropyrroline-3-carboxylic    acid, 

ethvlic  salt  (Schiff  and   Bertini), 

A-.^i,  293. 
2-Phenyl-3-o-aniinobeiizyltetraliydro- 

quinazoline  (Busch,  Birk  and  Leh- 

mann),  a.,  i,  544. 
Phenyl-o-aminobenzyl-j^-tolylcarbam- 

ide,    its    salts,    acetyl,    and    benzoyl 

derivatives  (Paal  and  Hildenbrand), 

a.,  i,  407. 
Phenyl-i^-aminocinnainic    acid    (Baku- 

nin),  a.,  i,  623. 
Phenyl  aminoethyl  ketone,  salts  of,  and 

the  action  of  potassium   cyanate,  of 

potassium    thiocyanate,  and     benzoic 

chloride  on  (Behr-Bregowski),  A., 

i,  459,  460. 
Phenylamylic  oxide,  rotatory  power  and 

dispersion  of  (Guye  and  Melikian), 

A.,  ii,  198. 
Phenyl  anilinoethyl  ketone  (Collet), 

A.,  i,  344. 
Phenylanilinoworosinduline     (Fischer 

and  Hepp),  A.,  i,  171. 
Phenylaposafranine  (Fischer  and 

Hepp),  A.,  i,  637. 
Phenylazocarbamide,    condensation    of, 

with  benzaldehyde  (Young  and 

Annable),  T.,  201  ;  P.,  1896,  246. 
j8-Phenylazocrotonic  acid,  behaviour  of 

ethylic  salt  towards  bromine  (Freer), 

A.,  i,  343. 
/3-Phenylazowovaleric  acid  (Prentice), 

A.,  i,  13. 
Phenylazo-.     Sec  further  Benzeneazo-. 
Phenylbenzamidoethylcarbinol,  from  the 

reduction   of  phenyl  benzamidoethyl 

ketone  (Behr-Bregowski),  A.,  i,  460. 
Phenylbenzenylamidine     (von     Pech- 
mann),  a.,  i,  515. 

preparation  of,  and  its  diacetyl  com- 
pound, oxime,  and  phenylhydrazide 
(Lottermoser),  a.,  i,  38. 

benzoyl  derivative  (Beckmann    [and 
Sandel]),  a.,  i,  565. 
Phenylbenzenylethylhydrazidine 

(Engelhardt),  a.,  i,  128. 
Phenylbenzenylmethylamidine   and  its 

hydriodide  and  picrate   (von    Pech- 

mann),  a,,  i,  515. 


Phenylbenzoin,  ethylic  ether  of  (Biltz), 

A.,  i,  535. 
Phenylbenzylbenzenylamidine  (von 

Pechmann  and  Heinze),  A.,  i,  516. 
Phenylbenzyldiphenylenemethane 

(Biltz),  A.,  i,  536. 
Phenylbenzylidenehydrazone,  oxidation 

of  (Minunni  and  Rap),  A.,  i,  40. 
Phenylbenzylidenesultime     (Fritsch  ), 

A.,  i,  72. 
Phenyl    benzyl    ketone.       See   Deoxy- 

benzoin. 
2' :  2' :  3-Phenylbenzylmethyldiketo- 

hydrindene  (Blank),  A.,  i,  61. 
Phenylbenzenylmethylhydrazidine 

(Engelhardt),  A.,  i,  128. 
l-Phenyl-2-benzyl-3-methyl-5-pyr- 
azolone  (Himmelbauer),  A.,  i,  114; 
(Stolz),  a.,  i,  374. 
4  :  6-Phenylbenzylisooxazolone    and  its 

derivatives  (Volhard),  A.,  i,  423. 
4;  6-Phenylbenzyh'50oxazoloniniide   and 
its  hydrochloride  (Walther  and 
Schickler),  a.,  i,  525. 
3  : 4-Phenylbenzylpyrazolone    and    its 
methyl    derivative    (Volhard),    A., 
i,  423. 
Phenylbenzylthiohydantoin      (Dixon), 

T.,  631  ;  P.,  1897,  8. 
Phenyl  bromethyl  ketone  (Collet),  A., 

i,  344. 
Phenyl  bromopropyl  ketone  (Collet), 

A.,  i,  522. 
Phenylbromopropylsulphone   (Troeger 

and  Hinze),  A.,  i,  350. 
Phenyl    butyl    ketone,   prei>aration    of 

(Claisen),  A.,i,  188. 
l-Phenyl-5-butyltriazole,     and    its     3- 

chloro-derivative  (Cleve),  A.,  i,  173. 
Phenylcarbamic  acid,  ethylic  salt,  heat 
of  combustion  of  (Stohmann   and 
Haussmann),  A.,ii,  360. 
??i-bromo-,  methylic  salt  of  (Folin), 

A.,  i,  471. 
o-nitro-,  amylic,wobutylic,  wopropylic, 
and  glycol  salts  of  (Swartz),  A., 
i,  411. 
o-nitro-,  and  m-nitvo-,  methylic  salts 
of  (Folin),  A.,  i,  471. 
Phenylcarbamide,  heat  of  combustion  of 
(Stohmann  and  Haussmann),  A., 
ii,  360. 
action  of  tannin   on   (Coninck),    A., 
i,  570. 
Phenylcarbamide,     m-amino-,     hydro- 
chloride   of   (Schiff  and    Ostro- 
govich),  a.,  i,  144. 
??i-bromo-  and  ??t-nitro-  (Folin),  A., 

i,  471. 
o-uitro-  (Swartz),  A.,  i,  411. 
Phenylcarbimide,  ??i-nitro-  (Folin),  A., 
i,  471. 
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Phenylcarbimide,  o-nitro-,  and  ^-nitro-, 
preparation  of  (SwAKTz),  A.,  i,  411, 
412. 
3'-Phenylwooarbostyril,  -m-nitro-, 
?;i-nitro-4'-cyano-,       and       I'-chloro- 
7>i-nitro-  (Harper),  A.,  i,  106. 
Phenylchlorophospliine,         ^j-bromo- 
(MiCHAELis    and    Gundermann), 
A.,  i,  51. 
2J-chloro-  (Michaelis  and  Maecker), 
A.,  i,  49. 
alio-   and  ^ra?is-Phenylcmnamic   acids, 
and  their  salts  (Bakunin),  A.,  i,  623. 
l-Plienyl-4-cinnamylidene-3  : 5-pyr- 

azolidone  (Claisen),  A.,  i,  441. 
Phenylcoumalin (Hesse;  Ciamician and 

Silber),  a.,  i,  57. 
o-Phenylcoumalin,  its  salts,  polymeride, 
and      compound     of,     with      aniline 
(Severini),  a.,  i,  56,  57. 
3'-Phenyh"5ocouniarin,      7n,-nitro-      and 
4'-cyano-y;i-iiitro-  (Harper),  A.,  i,  106. 
Phenyl    cyanobenzyl     ketone      {cyano- 
dcoxyhcnzoin),    and    its   monacetyl 
derivative,  oxime,  phenylhydrazone 
(Walther    and   Schickler),   A., 
i,  523. 
isomeride  of  (Walther  and  Schick- 
ler), A.,  i,  523. 
Phenylcyanohydroxyethylene.        See 
Hydroxymethylenebenzylic  cyanide. 
Phenylcyanophosphine  (Michaelis  and 

Glaubitz),  a.,  i,  48. 
Phenylcyanovinylaniline  and  the  pro- 
ducts formed  by  the  action  of  nitrous 
acid  on  it  (Walther  and  Schickler), 
A.,  i,  524. 
Phenylcyanovinylmethylamine     (Wal- 
ther and  Schickler),  A.,  i,  524. 
Phenyldiamylcarbamide,        o-nitro-, 

SwARTz),  A.,  i,  412. 
l-Phenyl-4-diamylthiosemicarbazide 

(BuscH  and  Ridder),  A.,  i,  343. 
2-Phenyl-?/i-diazine,   4-chloro-,   and   its 
salts  ;    4-amino-    and    its    salts,    and 
acetyl  and  benzoyl  derivatives  (RuiiE- 
MANN  and  Hem  my).  A.,  i,  635. 
Phenyldibenzylthiosemicarbazide 

(BuscH  and  Ridijer),  A.,  i,  343. 

Phenyl-a)8-dibromopropionic     acid, 

pseudoracemism     of     (Kipping     and 

Pope),  T.,  1001  ;  P.,  1897,  136. 

Phenyldibutylcarbamide,      o-nitro-, 

(SwARTz),  A.,  i,  412. 
Phenyldiethylcarbamide,      o-nitro-, 

(SwARTz),  A.,  i,  412. 
Phenyldiethylphosphine,  ;?-bromo-,  and 
it3      methiodide      and      ethiodide 
(Michaelis    and     Gundermann), 
A.,  i,  51. 
t?-chloro-,      and      its      methiodide 
(Michaelis  and  Eifler),  A.,  i,  50. 


?t-Phenyldihydrophenanthraphenazine, 
and   its   salts   (Hinsberg    and   Gar- 
funkel),  a.,  i,  123. 
S'-Phenyldihydroquinazoline,    o-amino- 
and   its    salts    (Paal  and    Krom- 
schroder),  a.,  i,  115. 
j[?-amino-  and   its  stannochloride  and 
salts  (Paal  and  Poller),  A.,  i,  116. 
3'-Phenyldihydroquinazolone-4', 

2'-chloro-,     2'-thio-      (McCoy),      A. 
i,  491. 
Phenyldihydroresorcinol  (Vorlander), 
A.,  i,  273. 
and  its  sodium  and  lead  derivatives, 
and  benzyl  ether  and  oximes  (Vor- 
lander and  Erig),  A.,  i,  275. 
Phenyldihydroresorcylic     acid     {^-hy- 
droxy-1  -phenyl  -  Z-  cyclohexcnoiic-2- 
carhoxylic    acid)   and  its  methylic 
andethylic  salts  and  their  ethers,  &c. 
(Vorlander),  A.,  i,  272. 
o-chloro-,      ?/i-nitro-,      and     p-niivo-^ 
ethylic  salts  of  (Vorlander),  A., 
i,  274. 
Phenyldihydroresorcylonitrile,   and  its 
methyl  derivatives  (Vorlander),  A., 
i,  274. 
Phenyldihydroresorcyloxalic      acid, 
ethylic    salt    of    (Vorlander),    A. 
i,  274. 
l-Phenyldiketodihydropyrroline  3- carb - 
oxylic-1-m-benzoic  acid,  mon-ethylic 
salt    (ScHiFF    and     Bertini),     A., 
i,  293. 
3'-Phenyl-2' :  4'-diketotetrahydroquin- 

azoline  (McCoy),  A,,  i,  490. 
Phenyldimethylcarbamide,      o-nitro-, 

(SwARTz),  A.,  i,  412. 
Phenyldimethylcoumalin,  compound  of, 

with  quinol  (Severini),  A.,  i,  57. 
2-PhenyI-4 : 6-diniethyldihydropyridine- 
3 : 6-dicarboxylic    acid,    ethylic   salt 
(Lachowicz),  a.,  i,  118. 
Phenyldimethyldihydroresorcinol 
( Voelander),  a.  ,  i,  275 ;  (Vorlander 
and  Erig),  A.,  i,  276. 
Phenyldimethyldihydroresorcylic     acid 
and  its  methylic  salt  (Vorlander), 
A.,  i,  275. 
2' :  3  : 2'  Phenyldimethyldiketohydrin- 
dene  (Blank),  A.,  i,  61. 
l-Phenyl-3 : 4-diniethylpyrazole-5-oxy- 
acetic    acid    and    its    methylic    salt 
(Stolz),  a.,  i,  375. 
l-Phenyl-3-dimethyl-5-pyrazolidoneand 
its  hydrochloride,  acetyl  and  nitroso- 
derivatives,  and  the  action  of  baryta  on 
it  (Prentice),  A.,  i,  13. 
l-Phenyl-3  : 4-dimethyl-5-pyrazolone- 
2-acetic  acid  (Himmelbauer),  A. 
i,  114. 
and  its  methylic  salt  (Stolz),  A.,  i,  375. 
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l-Plienyl-3  : 4-dimethyl-5-pyrazolone- 
4-acetic  acid  (Himmelbauer),  A., 
i,  114. 
an«i  its  methylic    salt    (Stolz),   A., 
i,  375. 
l-Plienyl-3  : 4-diinethyl-5-pyrazolone- 
2-carboxylic  acid,    methylic   salt    of 
(Himmelbauer),  A.,  i,  114. 
PhenyldimethyltMohydantoin  (Dixon), 

T.,  635  ;  P.,  1897,  9. 
l-Pheiiyl-3 : 5-di-a-iiaphthyltriazole 

(Engelhardt),  a.,  i,  127. 
l-Phenyl-3 : 5-di-)3-naphthyltriazole 

(Engelhardt),  A.,  i,  127. 
Phenyldipropylcarb  amide,    o-nitro-, 

(Swartz),  a.,  i,  412. 
l-Phenyl-4-dipropylthioseinicarl)azide 

(BuscH  and  Ridder),  A.,  i,  343. 
Phenyldithienylmethane,    o-,    m-,    and 
^-amino-,  and  their  acetyl  derivatives 
and  sahs  (Nahke),  A.,  i,  604. 
fZiiodo-  (Nahke),  A,,  i,  604, 
Phenyldithienylmethanetrisulphonic 
acid,  barium,    and    calcium   salts   of 
(Nahke),  A.,  i,  603. 
l-Plienyl-3 : 5-di-o-tolyltriazole  (Engel- 
hardt), A.,  i,  127. 
l-Phenyl-3 : 5-di-^-tolyltriazole  (Engel- 
hardt), A.,  i,  127. 
o-Phenylenebiguanide     and    its     salts 

(Ziegelbauer),  a.,  i,  142. 
5-j9-Phenylenebis-3-hydroxy-l-ph.enyl- 
triazole  (Young  and  Annable),  T., 
217  ;  P.,  1896,  246. 
?H-Plienylenecarbamide,   i)reparation  of 
(ScHiFF     and     Ostrogovich),     A., 
i,144. 
o-Phenylenediamine,   behaviour  of,    to- 
wards nitrogen  trioxide  (Hantzsch 
and  BoRGHAUs),  A.,  i,  187. 
condensation  of,  with  bromacetopheu- 
one,     alloxan,    pyruvic    acid,    and 
ethylicbromwobutyrate(HiNSBERG), 
A.,  i,  120,  121. 
condensation  of,  with  o-nitrobenzylic 
chloride(PAALand  Kromschroder), 
A.,  i,  115. 
o-Phenylenediamine,  4-nitro-,  condensa- 
tion   of,    with   glyoxal   and   benzil 
(Hinsberg),  a.,  i,  121. 
3  :  h-din\ivo-   (Nietzki  and    Hagen- 
BACH),  A.,  i,  278. 
m-Phenylenediamine,  behaviour  of,  to- 
wards nitrogen  trioxide  (Hantzsch 
and  BoRGHAUs),  A.,  i,  187. 
4 :6-c?mitro-  (Nietzki  andScHEDLEii), 
A.,  i,  465. 
2?-Phenylenedianiine,      preparation      of 
(Eibner),  a,,  i,  142. 
behaviour  of,  towards  nitrogen  trioxide 
(Hantzsch    and    Borghaub),    A., 
i,  186. 


^>Phenylenediamine,  o-nitro-,  mono- 
hydrochloride,  dihydrochloride,  diazo- 
compound,  monobenzoyl,  and  mon- 
acetyl  derivatives  (BiJLOW  and  Mann), 
A.,  i,  340. 

wi-Phenylenediamine-4-sulphonic  acid, 
preparation  of    (Nietzki   and    Hel- 
bach),  a.,  i,  26. 

^-Phenylenediaminodiethylenetetra- 
carboxylic  acid,  ethylic  salt  (Ruhe- 
MANN  and  Hemmy),  A.,  i,  635. 

o-Phenylenediaminoethylenedicarb- 
oxylic  acid,  ethylic  salt  (Ruhemann 
and  Hemmy),  A.,  i,  635. 

wi-Phenylenedioxamic  acid  (Schiff  and 
Ostrogovich),  A.,  i,  144. 

?>i-and^-Plienyleiiedioxamic  acids,  their 
ethylic  salts  and  amides  (Meyer  and 
Seeliger),  a.,  i,  46. 

Phenylethane.     See  Ethylbenzene. 

Phenylene-ethenylamidine,  c^tamino-, 
rfmitro-,  and  nitramino-  (Nietzki  and 
Hagenbach),  a,,  i,  277. 

Phenyleneimiiio«!2nitrotoluene,  amino- 
and  ^ribromamino-,  and  the  coloured 
compounds  obtained  by  action  of 
alcoholic  sodium  ethoxide  on  (Jackson 
and  Ittner),  A.,  i,  238,  332. 

Phenylenemethy  Imetheny  lamidine ,  re  - 
fractive  power  and  dispersion  of 
(Brijhl),  a.,  ii,  297. 

o-Phenyleneoxamide  (Meyer  and  See- 
liger), A.,  i,  45. 

Phenylenepropylpropeny  lamidine ,  re- 
fractive power  and  dispersion  of 
(Bruhl),  a.,  ii,  297. 

Phenylethylamine  from  benzylic  cyanide 
(Ahrens),  a.,  i,  313. 

Phenylethylene.     See  Styrene. 

Phenylethylhydrazones  of  sugars  (van 
Eckenstein  andDE  Bruyn),  A.,  i,  41. 

Phenyl    ethyl    ketone,   preparation    of 
(Claisen),  a.,  i,  188. 
oxime  of,    reduction  of    (Behr-Bre- 
GOWsKi),  A.,  i,  459. 

4  : 5-Plienylethyl?5ooxazolonimide 

(WALTHERandScHICKLER),  A.,  1,524. 

Phenylethylthiohydantoin  (Dixon),  T., 

636  ;  P.,  1897,  9. 
Phenylglucosazone       purification       of 

(Hugounenq),  a.,  i,  285. 
Phenylglutaconimide.     See  6- Hydroxy - 

4-phenyl-A'^'''-dihydropyridone. 
Phenylglyceric  acid,  preparation  of,  its 

salts   and    monacetyl    derivative   and 

phenylhydrazide  (PLocHLand  Mayer), 

A.,  i,  528. 
Phenylglyceric  acids,   ojitically  active, 

and  their  salts  (Plochl  and  Mayer), 

A.,  i,  529. 
Phenylglycine,  toxic  action  of  (Thesen), 

A.,  i,  618. 
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Phenylglycine-o-carboxylic  acid   (The- 

sen),  a.,  i,  618. 
Phenylglycollic    acid.       See    Mandelic 

acid. 
4-PhenylglycolyM :  2:6: 6-tetramethyl- 
piperidine,  a-  and  /8-forms  of,  and  its 
aurochloride  (Harries),  A.,  i,  552. 
Phenylglyoxylcarboxylic     acid,     from 
sedanolic   acid   (Ciamician  and   Sil- 
ber),  a.,  i,  484. 
Phenylglyoxylic    acid,   preparation    of 

(Bouveault),  a.,  i,  530. 
Phenylguanidine,  amino-,  and  its  salts 

(Pellizzari),  a.,  i,  47. 
Phenyl  heptadecyl  ketone   {stearo- 
phenone)   and  its  oxime  (Glaus  and 
Hafelin),  a.,  i,  187. 
Phenyl  heptyl  ketone  {odanoylhcnzene) 
and  its  oximes  (Meyer  and  Scharvin), 
A.,  i,  613. 
/u-Phenylhexahydrobenzylbenzimid- 

azole  (EiNHORN  and  Bull),  A.,  i,  347. 
Phenylhexahydrophenylamine-o-carb- 
oxylic    acid.       See     o-Anilino-ci/do- 
hexanecarboxylic  acid. 
Phenyl  cycZohexanyl  ketone  {hexahydro- 
benzophenone),     a-    and    )8-oximes    of 
(Meyer  and  Scharvin),  A.,  i,  613. 
N-Phenylhexylene-if-thiocarbamide.See 
Anilinomethjddimethylpenthiazoline, 
Phenylhydrazine,  condensation  of,  with 
benzonitrile,  o-   and  j^-toluonitriles, 
a-   and   )8-naphthonitriles    (Engel- 
hardt),  a.,  i,  127. 
behaviour      of,      towards      bleaching 
powder  (Brunner  and  Pelet),  A., 
i,  217. 
action  of,  on  acetyl  and  benzoyl   de- 
rivatives of  camphoroxime   (Fors- 
ter),  T.,  1041  ;  P.,  1897,  165. 
condensation  of,  with  salicylaldehyde 

(Causse),  a.,  i,  579. 
action  of  sodamide  on  (Titherley), 

T.,  461  ;  P.,  1897,  45. 
oxidation      of,     with     nitrous     acid 

(ALTSCHiJL),  A.,  i,  217. 
compounds  of,  with  metallic  chlorides 
(ViLLE      and      Moitessier),     A., 
i,  518. 
compounds  of,  with  metallic  bromides 
and  iodides  (Moitessier),  A.,i,  561, 
562. 
sodium  derivative  of  (Titherley),  X, 
461  ;  P.,  1897,  45. 
Phenylhydrazine,     o-chloro-,      benzoyl 
derivative  (Hantzsch  and  Singer), 
A.,  i,  216. 
^-chloro-,  melting  point  and   acetone 
derivative  (Bamberger),  A.,  i,  218. 
Phenylhydrazinebenzenylamidine,  ben- 
zoyl   derivative  of  (Beckmann  [and 
Sandel]),  a.,  i,  565. 


I   Phenylhydrazinebenzoylbenzenylamid-'J 
ine,     hydrochloride,     phenylsulphone 
I       (Beckmann  [and  Sandel]),  A.,  i,  565. 
Phenylhydrazinedisulphonic  acid,  potas- 
sium salt,  from  nitrosoacetanilide  and 
j  potassium    sulphite    (Bamberger), 

I  A.,  i,  242. 

!       0-  arid  m-nitro-,  potassium  salts 
I  (Hantzsch  and    Borghaus),    A., 

!  i,  186. 

;   Phenylhydrazinesulphonic  acid  (Bam- 
j       berger  and  Meyenberg),  A.,  i,  242. 
I    Phenylhydrazine -4-sulphonic    acid,     3- 
nitro-,  and  its  hydrochloride  (Nietzki 
and  Helbaoh),  A.,  i,  26. 
Phenylhydrazino-acetodimethyl-yW- 
phenylenediamine,  nitroso-derivative, 
compounds  with  benzaldehyde,  ethyl ic 
acetoacetate,  and  acetic  chloride  (Rupe 
and  Vsetecka),  A.,  i,  419. 
Phenylhydrazinobenzoic    acid,    nitro-, 

ethylic  salt  of  (Rupe),  A.,  i,  417. 
Phenylhydrazinoglyoxylic  acid,  ethylic 

salt  (Steyrer  and  Seng),  A. ,  i,  22. 
Phenylhydrazinoxalhydroxamic       acid 
and  its  acetyl  derivative  (Thiele  and 
Schleussner),  a.,  i,  380. 
Phenylhydrazone,  CigHjgOtjNa,  from  the 
condensation      product      of     ethylic 
actonedicarboxj'late     (Jerdan),      T. 
1113. 
Phenylhydrazones       from       aldehyde 

(Fischer),  A.,  i,  469. 
Phenylhydrazoneketophenylpyrazolone- 
carboxylic     acid,     ammonium     and 
silver    salts     of     (ANSCHiJTz),     A., 
i,  259. 
Phenylhydrazothiodicarbonamide 

(Freund  and  Schander),  A.,  i,  126. 
Phenylhydrolutidinedicarboxylic   acid. 
See     2-Phenyl-4  :  6-dimethyldihydro- 
pyridine-3  : 5-dicarboxylic  acid. 
Phenylhydroxybenzylphosphinic     acid 
and  its  barium  salt  (Michaelis  and 
Holle),  a.,  i,  49. 
Phenylhydroxyethylphosphinic      acid, 
and  its  barium  salt  (Michaelis  and 
Holle),  A.,  i,  49. 
Phenylhydroxyhexylthiocarbamide 

(Kahan),  a.,  i,  495. 
Phenylhydroxylamine,    preparation    of 
(Goldschmidt),  a.,  i,  39  ;  (Bret- 
schneider),  a.,  i,  420. 
cZmitronitroso-  (Schultze),  A.,  i,  40. 
nitroso-,  methylic  ether  (Bamberger 
and  Ekecrantz),  A.,  i,  49. 
iS-Phenylhydroxylamine,  refractive 

power  and  dispersion  of,  in  solution 
(BRiJHL),  A.,  ii,  297. 
Phenyl-)3-hydroxynaphthylacetic     lac- 
tone (Bistrzycki  and  Flatau),  A., 
i,  191. 


858 


INDEX    OF   SUBJECTS. 


Plienyl-?;i-hydroxytolylacetic      lactone 
(BiSTRZYCKi  and  Flatau),  A.,  i,  191. 
Phenyl-^ -hydroxytolylacetic  acid,  basic 
barium    salt     of    (Bi.strzycki     and 
Flatau),  A.,  i,  191. 
Phenyl-^j-hydroxytolylbromacetic    lac- 
tone (BisTRZYCKi  and  Flatau),  A., 
i,  191. 
Phenylic  alcoliol.     See  Phenol. 

bromethylic  thioether,  and  ethylenic 
thioether,     amino-     (Unger),    A., 
i,  302. 
ether,  2  : 2'-diamino-,  and  its  hydro- 
chloride      (Haeussermann      and 
Bauer),  A.,  i,  334. 
iododichloride,     additive     compound 
formed  by  action  of  zinc  ethyl  on 
(Lachmann),  a.,  i,  333. 
iodosochloride,  action  of  mercury  di- 
phenylon(WiLLGERODT),  A.,ii,  192. 
mercaptan,  ^-nitro-  (Kehrmann  and 

Bauer),  A.,  i,  27. 
sulphide,       ^-amino-,        ^j-fZzamino-, 
^>-uitro-,  and^>nitro-jj-amino-,  and 
its  hydrochloride  and  acetyl  deri- 
vative (Kehrmann  and  Bauer), 
A.,  i,  27. 
o-iZiamino-  and  o-dimtro-,  and  the 
diacetyl  and  dibenzoyl  derivatives 
of    the    former    (Nietzki     and 
Bothof),  a.,  i,  36. 
1:3:  4-xylylic  ethylenic  ether 
(Schrader),  a.,  i,  29. 
2'-Phenylimino-3'-plienyltetrahydro- 
quinazolone-4'.       See     2'-Anilino-3'- 
phenyldihydroquinazolone-4'. 
5-Plienylimino-2-phenylthiobiazoline, 
and  its  salts,  acetyl  and  nitroso-deriva- 
tives  (Marckwald   and    Bott),   A., 
i,  205. 
Phenyh'soindazole  (Causse),  A.,  i,  579. 
Phenylindazolone,  nitro-,  and  its  sodium 

derivative  (Rupe),  A.,  i,  417. 
Phenyliodopropylsulphone       (Troeger 

and  Hinze),  A.,  i,  351. 
Phenylketo-;?i-diazine        (phenylpijrim- 
idone)  and  its  salts  (Ruhemann  and 
Hem  my),  A.,  i,  489. 
2-Plienyl-4-keto-w-diazine-5-carboxylic 
acid   {2-phenyl2)yrimidone-^-carhoxylic 
acid)  and  its  ethylic  salt  (Ruhemann), 
A.,  i,  376  ;  (Ruhemann  and  Hemmy), 
A.,  i,  488. 
3'-Phenyl-2'-ketotetraliydroquinazoline 
(Paal  and  Hildenbrand),  A.,  i,  407. 
)3-Phenyl-j8-lactamide    (Gabriel     and 

Eschenbach),  a.,  i,  414. 
/3-Plienyllactic  acid,  )3-bromo-  (Plochl 

and  Mayer),  A.,  i,  528. 
i3-Plienyl-;8-lactonitrile,    compound    of, 
with  hydrogen  bromide  (Gabriel  and 
Eschenbach),  A.,  i,  414, 


Phenylmalonamic    acid,    and    Phenyl- 

malonamide,  heats   of  combustion  of 

(Stohmann   and    Haussmann),    A., 

ii,  360. 
Phenylmalonic  acid,  monamide,  and  its 
ethylic  salt,  dianilide,  and  diphenyl- 
hydrazide  (Wislicenus  and  Gold- 
stein), A.,  i,  63. 

3  : 5-(ZichlorofZmitro-,  ethylic  salt  of, 
and    its     nitrite     (Jackson     and 
Lamar),  A.,  i,  29. 
Phenylmercurichloride,   preparation    of 

(Willgerodt),  a.,  i,  192. 
l-Phenyl-4-methoxybenzylidene-3 : 6- 

pyrazolidone  (Claisex),  A.,  i,  441. 
Phenylmethylbenzenylamidine,  benzoyl 

derivative  (Beckmann  [and  Sandel]), 

A.,  i,  565. 
Phenylmethylcarbamide,    symmetrical, 

and  its  jy-bromo-derivative   (Degner 

and  YON  Pechmann),  A.,  i,  265. 
Phenylmethyldihydroresorcylonitrile, 

and  its  methyl   ether  and  hydroxyl- 

amine   derivative   (Vorlander),    A., 

i,  274. 
2' :  3-Plienylnietliyldiketohydrindene, 

and  its    sodium   and  2-bromo-deriva- 

tives  and  dioxime  (Blank),  A.,  i,  61. 
2' :  S-Phenylmethyldiketohydrindene- 

acetic  acid,  ethylic  salt  of  (Blank), 

A.,  i,  61. 
3' :  l-Fhenylmethyldiketoquinazoline 

(Fortmann),  a.,  i,  301. 
2-Phenyl-4-methyl-6-diniethyIpentlii- 

azoline  and  salts  (Kahan),  A.,  i,  494. 
2-Phenyl-4-methyl-6-diniethylpent- 

oxazoline    and    salts    (Kahan),    A. 

i,  494. 
2' :  3  :  2'-Phenylnietliylethyldiketo- 

hydrindene  (Blank),  A.,  i,  61. 
Phenylmethylhydrazones      of      sugars 

(Alberda  van   Ekenstein  and  de 

Bruyn),  a.,  i,  41. 
Phenylmethyliminazole,  and  its  platino- 

chloride,     aurochloride,    and    picrate 

(Behr-Bregowski),  a.,  i,  459. 
Phenylmethyliminazolone      (Behr- 
Bregowski),  A.,  i,  459. 
aj8-  and    jSa-Phenylnietliyliminazolyl 

mercaptan  (Behr-Bregowski),  A., 

i,  459. 
l-Phenyl-3-methyl-5-iminopyrazolone 

(Walther),  a.,  i,  297. 
Phenylmethylitaconic  acid,  ethylic  salt 

(Stobbe),  a.,  i,  192. 
l-Phenyl-3-metliyl-4 : 5-ketopyrazolone 

antipyrylhydrazone    of   (Knorr    and 

Stolz),  a.,  i,  113. 
Phenylmethylnitramine,  and  its  jy-nitro- 
derivative,  behaviour  towards  alkalis 
(Bamberger),  A.,  i,  AQ^. 

^-nitro-  (PiNNO^y),  A.,  i,  338. 
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l'-Plienyl-3'-methyl-4'-nitro-5'-pyrazol- 

one,  ;?-nitro-.     See  Picrolonic  acid. 
4 : 5-Phenylmethylisooxazoloiiimide 

( Walthepw  and  Sohickler),  A.,  i,  524. 
Phenylmethylphosphinic   acid,  and  its 
silver  salt  (Michaelis  and  Schluteu), 
A.,  i,  49. 
7-Plieiiylinetliyl-a-?sopropyleneitaconic 

acid  (Stobbe),  A.,  i,  192. 
Phenylmethylisopropylidenepyrazolone 

(Pauly),  A,,i,  267. 
1 :  5-Phenylniethylpyrazole    (Claisen), 

A.,  i,  440. 
1  :  5-Phenylmethylpyrazole-4-carb- 
oxylic  acid,  and  its  metallic,  methylic, 
and  eth3^1ic  salts  (Claisen),  A.,  i,  440. 
1  -  Phenyl-5-inethy  lpyrazole-4-glyoxyUc 
acid      and       its       phenylhydrazone 
(Claisen,   Niegeman  and  Thomas), 
A.,  i,  441. 
l-Phenyl-3-niethylpyrazole-5-oxyacetic 
acid,    and   its    ethylic   and   methylic 
salts  (Stolz),  A.,  i,  375, 
l-Phenyl-3-methyl-5-pyrazoloiie,  action 
of  ethylic  orthoformateon  (Claisen), 
A.,  i,  593. 
2-acetyl  derivative  of  (Himmelbauer), 

A.,  i,  114. 
4-acetylderivativeof  (Stolz),  A.,i,375. 
l-Plienyl-3-metliyl-5-pyrazolone-2- 
acetic  acid  and  its  ethylic  salt  (Stolz), 
A.,  i,  375. 
l-Phenyl-3-metliyl-5-pyrazolone-4- 

acetic    acid   (Himmelbauer),   A., 
i,  114. 
and  its  ethylic  salt  (Ruhemann  and 
Hemmy),  T.,  332;  P.,  1897,  53. 
l-Phenyl-3-methylpyrazolone-4-azo- 

benzene  (Wedekind),  A.,  i,  443. 
l-Phenyl-3-methyl-5-pyrazoIone-2-carb- 
oxylic   acid,  methylic  salt  of  (Him- 
melbauer), A.,  i,  113. 
2'-PhenyM'-methyl-4'-quinolone 

(Knorr  and  Fertig),  A.,  i,  272. 
Phenylmethylsemicarbazide,  nitroso- 
derivative  (Degner  and  von  Pech- 
mann),  A.,  i,  264. 
/u-Plienyl-)8-methylthiazoline  (Gabriel 

and  V.  Hirsch),  A,,  i,  120. 
Phenylmethylthiohydantoin,    its    con- 
stitution,   and   the   action    of  baryta 
water  on   it  (Dixon),  T.,   629,  630; 
P.,  1897,  8. 
3' :  I'-Phenylmethylthioketoquinazoline 

(Fortmanx),  a.,  i,  301. 
Phenylmethylthiosemicarbazide,  action 
of  methylic  iodide  and  of  carbonic 
chloride  on  (Marckwald  and  Seld- 
lazek),  a.,  i,  231. 
aa-Phenylmethyltbiourea,  action  of 
ethylic  monochloracetate  on  (Dixon), 
T.,  631;  P.,  1897,8. 


Phenylmorphine,    c^initro-    preparation 

of  (Vongerichten),  a.,  i,  260. 
Phenylnaphthaphenazonium     chloride, 
production  of,   from  zsorosinduline 
(Fischer  and  Hepp),  A.,  i,  172. 
nitrate,    platinochloride,    dichromate, 
and    iodide    of    (Kehrmann    and 
Schaposchnikoff),  a.,  i,  172. 
Phenyl- o-  and  jS-naplithenylainidines 

(Lotteraioser),  a.,  i,  39. 
Phenyl-)3-naphthylainine,    condensation 
of,    with    nitrosodiphenylamine    and 
with     nitrosophenol    (Fischer    and 
Hepp),  A.,  i,  171. 
Phenyl-jS-napbthylbenzenylamidiue 
(voN  Pechmann  and   Heinze),   A., 
i,  515. 
2-Phenyl-l-;8-iiaphthyldiketodiliydro- 
pyrroline"3-carboxyIic    acid,    ethylic 
salt    (ScHiFF    and  *•  Bertini),     A., 
i,  293. 
Phenyl  jS-naphthyl  ketone,    oxime,    pi- 

crate  (Rousset),  A.,  i,  76. 
Phenyl-)8-naphthylmethylbenzenyl- 
amidine,    and    its    hydriodide    (von 
Pechmann  and  Heinze),  A.,  i,  516. 
Phenyl-j8-naphthyl8ulphonacetone, 

oxime,  phenylhydrazone  (Troeger 
and  Bolm),  A.,  i,  536. 
thio-     (Troeger    and    Bolm),     A., 
i,  537. 
6 : 2-Phenylnaphthyltriazole     (Pinner 

and  Salomon),  A,,  i,  639. 
Phenylnitramine,  and  its  ^-bromo-,  m-, 
p-,   and  o-nitro-derivatives,  refractive 
powers  and  dispersions  of,  in  solution 
(BRiJHL),  A.,  ii,  297. 
Phenyl-o-nitrobenzylhydroxycarbamide 
(Kjellin  and  Kuylenstjerna),  A., 
i,  278. 
Phenylnitrocarbinol.   See  Benzylic  alco- 
hol, a-nitro-. 
«Z^o-Phenyl-o-,  in-,  and  ^j-nitrocinnamic 
acids,  and  their  salts  (Bakuxin),  A., 
i,  622. 
Phenylnitromethane.     See   Toluene, 

exo-nitro-. 
2-Phenyl-l-?«-nitrophenyldiketodi- 
hydropyrroline-3-carboxylic     acid, 
ethylic   salt  (Schiff    and   Bertini), 
A.,  i,  293. 
Phenylosotriazole,  amino-,  and  its  acetyl 
derivative  (Thiele  and  Schleuss- 
ner),  a.,  i,  379. 
fZmmino-,      and     its     salts,     acetyl, 
diacetyl  and  dibenzoyl  derivatives, 
and     azine     and    leuco-compounda 
(Thiele    and    Schleussner),    A., 
i,  377. 
Phenylosotriazoleazimide,  and  its  acetyl 
derivative  (Thiele  andScHLEUSSNER), 
A.,  i,  378. 
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Plienylosotriazolesulphonic    acid,     di- 
amino-      and      salts     (Thiele     and 
Schleussner),  a.,  i,  377. 
Phenyloxamic  acid,  its  ethylic  salt,  and 
Phenyloxamide,    heats  of  combus 
tion    of    (Stohmann  and    Hatjss 
MANN),  A.,  ii,  360. 
wi-amino-,  its  salts  and  acetyl  deriva 
tive    (ScHiFF    and    Ostrogovich) 
A.,  i,  144. 
Phenylwooxazolone    and    its    metallic, 
methyl,  and  ethyl  derivatives  and 
compounds   with    amines   (Uhlen- 
huth),  a.,  i,  444. 
two   isomeric    benzoyl  derivatives  of 
(Rare),  A.,  i,  568. 
Phenylphenanthraphenazonium     hydr- 
oxide and   its  salts    (Hinsrerg   and 
Garfunkel),  a.,  i,  123. 
Phenylphenazonium,  conversion  of,  into 
phenosafranine     (Kehrmann     and 
Schaposchnikoff),  a.,  i,  491. 
chloride,  chloro-  (Fischer  and  Hepp), 

A.,  i,  637. 
nitrate  (Kehrmann  and  Schaposchni- 
koff), A.,  i,  172. 
Phenylpheno-j:?-thiazine    (Unger),    A., 

i,  302. 
l-Phenyl-2-phenylsulphone-3-methyl- 
5-pyrazolone     (Himmelbauer),     A., 
i,  114. 
Phenylphosphine,    ^-bromo-,     and    its 
platinochloride      (Michaelis    and 
Gundermann),  a.,  i,  51. 
_^-chloro-,     and     its     platinochloride 
(Michaelis     and     Eifler),     A., 
i,  50. 
Phenylphosphinic  acid,  phenylhydrazide 
(MiCHAELisand  Junker),  A.,  i,  49. 
diamide   of,  and  dianilide  of  (Mich- 
aelis and  Kuhlmann),  A.,  i,  48. 
Phenylphosphinic   acid,  ^-bromo-,    and 
^-bromonitro-,  and  their  salts,  and 
anhydride  (Michaelis  and  Gunder- 
mann), A.,  i,  51. 
^-chloro-,  and  its  salts  and  anhydride 
(Michaelis    and    Maecker),    A., 
i,  50. 
^-chloramino-  and  ^-chloronitro-,  and 
their  salts  (Michaelis  and  Eifleb), 
A.,  1,  50. 
Phenylphosphinous  acid,  ;j-bromo-,  and 
i^s     salts      and      phenylhydrazide 
(Michaelis  and  Gundermann),  A., 
i,  51. 
^-chloro-,  and  its  salts  and  phenyl- 
hydrazide     (Michaelis      and 
Maecker),  A.,  i,  49. 
Phenylphthalamic  acid,  Phenylphthal- 
amide,  and  Phenylphthalimide,  heats 
of   combustion    of    (Stohmann    and 
Haussmann),  a.,  ii,  360. 


Phenylpropiolamide      (Baucke), 

i,  56. 
Phenylpropiolbromamide  and  its  potass- 
ium and  silver  derivatives  (Baucke), 
A.,  i,  56. 
Phenylpropiolic      acid,      amylic     salt, 
rotatory  power  of  the  (Walden),  A., 
ii,  3. 
)8-Plienylpropionic  acid,  {hydrociiiTiamic 
acid),  preparation  of  (Taverne),  A. , 
A.,  i,  621. 
solubility  of   supercooled    (Bruner), 

A.,  ii,  479. 
amylic    salt,    rotatory   power    of   the 

(Walden),  A.,  ii,  3. 
ethylic  salt,  preparation  of  (Baumann 
and  Fromm),  A.,  i,  192. 
j8-Phenylpropionic  acid,  /3-cyano-  (Bredt 
and  K ALLEN),  A.,  i,  154. 
nitro-  (Taverne),  A.,  i,  621. 
)3-Phenylpropiono-methylamide   and  di- 
methylamide,    and    their    nitro-deri- 
vative  (Taverne),  A.,  i,  620. 
Phenylpropylamine  formation  of  (Gab- 
riel and  Eschenbach),  A.,  i,  414. 
Phenylpropylic  cinnamate  (?),  occurrence 
of,  in Xa7ithorrhea  (Hildebrand),  A., 
i,  228. 
Phenyl  propyl  ketone,   preparation  of 
(Claisen),  a.,  i,  188  ;  (Hostmann), 
A.,  i,  475. 
anilide  (and    its    hydrochloride)   and 
0'  and  ^>toluidides   (Collet),    A., 
i,  522. 
4  :  5-Phenylpropylwooxazolonimide 

(WALTHERandSCHICKLER),  A.,  i,  524. 

Phenyl-)3-propylpiperidinethiocarb- 

amide  (Granger),  A.,  i,  438. 
Phenyl  propyl  thioketone  (Hostmann), 

A.,  i,  475. 
l-Phenyl-5-propyltriazole  and  its  salts 

and   3-chloro-derivative  (Cleve),   A., 

i,  173. 
l-Phenyl-5-isopropyltriazole,      and    its 

3-chloro-derivative  (Cleve),  A.,  i,  173. 
l-Phenylpyrazole-4-carboxylic    acid 

(Claisen),  A.,  i,  441. 
l-Phenylpyrazole-4 : 5-dicarboxylic  acid 

and  its  metallic  and  methylic   salts, 

amides,    and  anilide    (Claisen),    A., 

i,  441. 
l-Phenyl-3  :  5-pyrazolidone,  i-dihromo- 

(Claissen),  A,,i,  442. 
2-Phenylpyridine     and     its     6-chloro- 

derivative  and  their  salts  (Severini), 

A.,  i,  57. 
2-Phenyl-6-p3rridone    and    its    salts 

(Severini),  A.,  i,  57. 
Phenylpyrido-o-oxazinone  and  its  salts 

(Jeiteles),  a.,  i,  98. 
Phenylpyrimidine.      See    Phenyl-?>i-di- 

azine. 
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Phenylpyrimidone.       See     Phenylketo- 

m-diazine, 
Phenylpyrimidonecarboxylic  acid.     See 

Phenylketo-wi-diazinecarboxylic  acid. 
Phenylpyruvic  acid,  o-nitro-  and^-nitro-, 

and    their    phenylhydrazones    (Reis- 

SERT),  A.,  i,  417. 
2'-Plieiiylquinoline,  4'-cliloio-    (Knorr 

and  Fretig),  A.,  i,  371. 
l-Phenyl-^so-quinoline  and  its  chloride 

(POMERANZ),  A.,  i,  372. 
Phenylquinolines,   action  of,  on  lower 

organisms  (Tappeiner),  A,,  ii,  115. 
2'-Phenylquinoxaliiie  (Hinseerg),  A., 

i,  120. 
Pheaylquinylacetic       lactone        (Bis- 

TRZYCKi  and  Flatau),  A.,  i,  191. 
Phenyhsorosinduline,      and     its    salts 

(Fischer  and  Hepp),  A.,  i,  171. 
Phenylsemicarbazide,  benzoyl  derivative 
of   (Marckwald   and    Bott),    A., 
i,  205. 

benzoyl  derivative  of,  the  two  probable 
isomerides  of  ( YouN  G  and  Annable), 
T.,  202;  P.,  1896,  246. 

oxidation  of  the  condensation  products 
of,  with  m-  and  jw-nitro-benz- 
aldehyde,  with  w-toluic  aldehyde, 
with  cinnamaldehyde,  and  with 
terephthalic  aldehyde  (Young  and 
Annable),  T.,  203;  P.,  ^  1896, 
246. 

precipitation  of,  from  urine  (Jaffi^:), 
A.,  ii,  575. 
Phenylsuccinamic    acid,  Phenylsuccin- 

amide,  and  Phenylsuccinimide,  heats 

of   combustion    of    (Stohmann    and 

Haussmann),  a.,  ii,  360. 
Phenylsuccinic     acid,    preparation    of, 

and     its     anhydride      (Bredt      and 

Kallen),  a.,  i,  155. 
Phenylsulphazide,  jt?-bromo-  (Hantzsch 

and  Singer),  A.,  i,  223. 
Phenylsuphonamic  acid,  preparation  of 

(Bamberger  and  Hindermann),  A., 

i,  286. 
Phenylsulphone-acetic  acid,  nitro-,  and 

its  salts  (LiMPRiCHT  and  Parow),  A., 

i,  222. 
Phenylsulphone-ethylic  alcohol,  amino-, 

(and  its  salts) ;  nitro-,  and  its  ethyiic 

and  methylic  ethers  (Limpricht  and 

Parow),  A.,  i,  222. 
Phenylsulphonic  chloride,  action  of  lead 

thiocyanate  on  (Dixon),  T._,  640. 
3'-Phenyltetrahydroquinazoline 

^-amino-,    and   its    salts    (Paal  and 

Poller),  A.,  i,  116. 
iU-Phenylthiazoline    (Gabriel    and    v. 

Hirsch),  a.,  i,  120. 
Phenylthiocarbazinic   acid,  ammonium 

salt  (Busch  and  Ridder),  A.,  i,  343. 


Phenylthiocarbimide,  from  phenylthio- 
hydantoin  and  carbon  bisulphide 
(Dixon),  T.,  628  ;  P.,  1897,7. 

condensation    of,    with  diazomethane 

(v.  Pechmann  and  I^old),  A., i,  122. 

Phenylthiocarbimidoglycolide  (Dixon), 

T.,  626  ;  P.,  1897,  7. 
Phenylthiocyanophosphine  (Michaelis 

and  Glaubitz),  A.,  i,  48. 
Phenylthiohydantoin,  its    constitution, 

and  the  action  of  hydrochloric  acid  and 

of  carbon  bisulphide  on  (Dixon),  T., 

621,  626,  628,  629  ;  P.,  1897,  7. 
jS-Phenylthiophen,  from  nitrosoacetani- 

lide  and  thiophen  (Bamberger),  A., 

i,  242. 
o-Pheiiylthiouramiiioc?/c?ohexanecarb- 

oxylic  acid    {phenylthiourammohexa- 

hydrohenzoic    acid),    ethyiic    salt    of 

(EiNHORN  and  Bull),  A.,  i,  346. 
o-Phenylthioureidobenzyldiphenylcarb- 

amide    (Paal    and    Hildenbrakd), 

A.,  i,  407. 
o-Phenylthioureidobenzylplienyl-^- 

tolylcarbamide   (Paal  and  Hilden- 

brand),  a.,  i,  407. 
Phenyl-o-tolenylamidine    (Lotter- 

moser),  a.,  i,  39. 
Pheiiyl-^-tolenylaniidine,and  its  diacetyl 

derivative  (Lotteumoser),  A.,  i,  39. 
.9-Phenyl-o-tolylcarbamide,      o-nitro- 

(SWARTZ),  A.,  i,  411. 
Phenyl-j:?-tolylcarbinol,   o-amino-  (Kip- 

penberg),  a.,  i,  421. 
Phenyltolyldihydrolutidinecarboxylic 

acids.    See  Phenyltolyl-2  :  6-dimethyl- 

dihydropyridinecarboxylic  acids. 
2-Phenyl-l-^-tolyldiketodihydropyrrol- 

ine-3-carboxylic    acid,    ethyiic    salt, 

(ScHiFF  and  Bertini),  A.,  i,  293. 
4-Phenyl-l-^-tolyl-2  :  6-dimethyldi- 

hydropyridine-3 : 5-dicarboxylic    acid 

and  its  mono-    and    di-ethylic    salts 

(Lachowicz),  a.,  i,  118. 
0-  and  -jj-Phenyltolyl,  from  nitrosoacet- 

anilide  and  toluene  (Bamberger),  A., 

i,  242. 
Phenyl -js-tolylmethenylamidine    (Wal- 

ther),    a.,  i,  242;    (Wheeler)  A., 

i,  465. 
Phenyltolylmethenylamidines       (Wal- 

ther),  a.,  i,  614. 
l-Phenyl-4-o-tolylsemicarbazide  (Busch 

and  Ridder),  A.,  i,  343. 
l-Phenyl-2  :  3  :  3-trimethyl-5-pyrazolid- 

one,    and    its    hydrochloride   (Pren- 
tice), A.,  i,  13. 
Phenylurazole,     acetyl      derivative    of 

(TniELEand  Schleussner),  A.,  i,  380. 
o-Phenylureidobenzyldiphenylcarb- 

amide  (Paal  and  Hildenbrand)   A., 

i,  407. 
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o-Phenylureidobenzylphenyl-^-tolyl- 
carbamide  (PAALand  Hildenbranp), 
A.,  i,  407. 
Phenylurethane,   nitro-   (Swartz),  A., 

i,  411. 
5-Phenylvalericacid(SEVEE,iNi),A.,i,57. 
Philippium   compounds,    separation   of, 
from  fergusonite  (Delafontaine), 
A.,  ii,  373. 
Philippic  oxide  and  hydroxide  (Dela- 
fontaine), A.,  ii,  373. 
Philippous  potassium  sulphate,  nitrate, 
formate    and    oxaLate    (Delafon- 
taine), A.,  i,  373, 
Phillipsite  group  of    minerals   (Pratt 

and  Foote),  A.,  ii,  565. 
Phlobaphen,    formation    of,     in    hops 

(Heron),  A.,  ii,  185. 
Phloretin,  constitution  of,  and  its  acetyl 
derivative  (Perkin  and  Martin),  T., 
1152,  1153. 
Phloretindisazobenzene  and   its  acetyl 
derivative  (Perkin  and  Martin),  T., 
1151  ;  P.,  1897,  172. 
Phloretindisazo-o-toluene  and  ^j-toluene 
(Perkin and Martin),T.,  1151,  1152  ; 
P.,  1897,172. 
Phloridziu,  percentage  of  sugar  in  the 
blood  after  administration  of  (Pavy), 
A.,  ii,  64. 
Phloroglucinol,  from  the  decomposition 
of  apigenin  (Perkin),  T.,  809  ;  P., 
1897,  54,  138. 
synthesis  of  (Jerdan),  T.,  1108  ;  P., 

1897,  168. 
identification  of  (Jerdan),  T.,  1114. 
Phloroglucinol,   ^nchloro-,    trimet hylic 
ether  (Bartolotti),  A.,  i,  558. 
dinitvo-,  diethylic  ether  and  triethylic 
ether      (Jackson     and      Lamar), 
A.,  i,  29. 
Phloroglucinolantipyrine  (Patein  and 

DuFAu),  A.,  i,  543. 
Phloroglucinolazobenzene,       melting 
point  and  acetylisation  of  (Perkin), 
T.,  189,  190;  P.,  1897,  5. 
Phloroglucinoldisazobeiizeneazo-?n- 
nitrobenzene    (A.    G.    Perkin),    T., 
1156  ;  P.,  1897,  173. 
Phloroglucinol-o-trisazoanisol  and  tris- 
azobenzene  (A.  G,  Perkin),  T,,  1154, 
1155  ;  P.,  1897,  172. 
Phorone,  action  of  sodium  amalgam  and 
of  hydroxylamine   on  (Harries  and 
HiJBNER),  A.,  i,  550. 
wo-Phorone.       See    1:3:  3-Trimethyl- 

ci/cZohexenone. 
wo-Phorylamine.  Seel  :3  :  3-Trimethyl- 

cyc/ohexene,  5-amino-, 
Phosgenite.     See  Cromfordite. 
Phosphanil,    ir ichlovo-    (Gilpin),     A., 
i,  463. 


Phosphates.    See  under  Phosphorus  and 

Agricultural  Chemistry. 
Phosphenylic  bromochloride,  oxychloride 
and    ^c^mchloride,    ^-chloro-    (Mi- 
CHAELis  and  Maecker),  A.,  i,  49. 
chloride  phenylhydrazone,  j^-bromo-, 
(MiCHAELis      and      Gunder- 
mann),  a.,  i,  51. 
^-chloro-         (MicHAELis         and 
Eifler),  a.,  i,  50. 
oxychloride  and  tetrachloride,  ^J-bromo- 
(MiCHAELis    and    Gundermann), 
A.,  i,  51. 
Phosphines,  action  of,  on  lower  organisms 

(Tappeiner),  a.,  ii,  115. 
Phosphino-;//-cumene     (Michaelis, 

RoTHE  and  Uster),  A.,  i,  152. 
Phosphino-j:?-ethylbeiizene    (Michaelis 

and  Lewschinsky),  A.,  i,  150. 
Phosphinomesitylene    (Michaelis    and 

Hecker),  a.,  i,  152. 
Phosphocarnic  acid.     See  Nucleon. 
Phosphonium  iodide,  action  of  methyhc 
and  ethylic  ethers  on  (Fireman),  A., 
i,  395. 
Phosphor-bronze,    estimation    of    phos- 
phorus in  (Oettel),  a.,  ii,  157. 
Phosphoric    acids.      See    under    Phos- 
phorus. 
Phosphorus,  rate  of  solidification  of  fused 
(Tammann),  a.,  ii,  445. 
influence   of    carbon   and   of    rate   of 
cooling  on  the  solubility  of,  in  steel 
(Campbell    and     Babcock),     A., 
ii,  101. 
state    of    combination     of, .  in    iron 
(Carnot  and  Goutal),  A.,  ii,  555. 
nature    of    compounds    of,     in    milk 
(Siegfried),  A.,    ii,    220 ;   (Stok- 
lasa),  a.,  ii,  573. 
Phosphorus  tribromide,  and  trichloride, 
velocity   of   decomposition    of,    bj^ 
water  (Carrara  and  Zoppelari), 
A.,  ii,  16. 
oxychloride.  See  Phosphoryl  Chloride. 
thio-oxychloride(BESSON),  A.,  ii,  208. 
thiochloride,    velocity   of   decomposi- 
tion of,    by  water   (Carrara  and 
Zoppelari),  A.,  ii,  16. 
hydride.     See  Hydrogen  Phosphide, 
iodides  (Besson),  A.,  ii,  489. 
Hypophosphorus  oxide  (Besson),  A. 

ii,  370. 
Phosphorous     acid,     constitution    of 
(Michaelis    and    Becker),   A., 
i,  391. 
velocity  of  reaction  of  chromic  acid 

with  (Viard),  a.,  ii,  204. 
diethylic   salt,    and    the    action   of 
sodium  and  ethylic  iodide  on  it 
(Michaelis    and    Becker),    A., 
i,  391. 
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Orthophosphoric  acid,  dehydration  of, 

by  heat  (Berthelot  and  Andri^), 

A.,  ii,  141. 
freezing  points  of    dilute    aqueous 

solutions  of  (LooMis),  A.,  if,  305. 
partition  of,  between  ether  and  water 

(Berthelot    and    Andr^),    A., 

ii,  10. 
estimation      of     (Meineke),     A., 

ii,  157  ;( Berthelot  and  Andri^;), 

A.,  ii,  158. 
estimation      of,      volumetrically 

(Christensen),  a.,  ii,  282. 
estimation   of,    in   basic-slag  (Gek- 

LACH  and  Passon),  A.,  ii,  158; 

(Passon),     a.,     ii,     230,     344  ; 

(Herczfelder),     a.,     ii,    344  ; 

(Sami),  a.,  ii,  344. 
estimation  of  citrate  soluble  ( Pas- 
son),  A., ii,  230.344  ;(Schmoeger), 

A.,  ii,  230  ;  (Herczfelder),  A., 

ii,  344. 
estimation   of,  in  presence  of  iron 

(Chrlstensen),  a.,  ii,  282. 
estimation    of,    in    monazite    sand 

(Glaser),  a.,  ii,  191. 
estimation  of,  in  organic  substances 

(Garola),  a.,  ii,  596. 
estimation    of,   in   medicinal  wines 

(Glaser  and  MiJiiLE),  A.,  ii,  596. 
separation      of     manganese      from 

(Viard),  a.,  ii,  519. 
See  also  Agricultural  Chemistry. 
Phosphates,  mineral,  genesis  of  (La- 

CROix),  A.,  ii,  505. 
absorption   of,    in   fossil   elephant's 

bones     (van      Bemmelen     and 

Klobbie),  a.,  ii,  490. 
in    the    blood    during    disease    (v. 

Moraczewski),  a.,  ii,  221. 
estimation      of,      in      precipitates 

(Pfeiffer),  a.,  ii,  72. 
estimation  of  alumina  in  (Lasne), 

A.,  ii,  518. 
estimation  of  calcium,  aluminium, 

and    iron   in  mineral   (Lindet), 

A.,  ii,  602. 
estimation  of  sesquioxides  in  (von 

Grueber),  a.,  ii,  233. 
separation      of     aluminium      from 

(Lasne),  A.,  ii,  191. 
separation  of  the,  in  the  ammonia 

group  (Tarugi),  a.,  ii,  75. 
See  also  Agricultural  Chemistry. 
Superphosphates,  estimation  of  sesqui- 
oxides in  (von  Grueber),  A.,  ii,  233. 
Phosphate  rock,  estimation  of  iron  and 
aluminium  oxides   in  (Gladding), 
A.,ii,  126. 
Metaphosphoric  acid,  transformation 
of,  in  aqueous  solution  (Berthelot 
and  Andr£),  A.,  ii,  256. 


Tetrametaphosphimic  acid  (Stokes), 

A.,  ii,  94. 
Trimetaphosphimic  acid  (Stokes),  A. , 

ii,  28. 
Pyrophosphoric   acid,   change   of,    to 
orthophosphoric  acid  (Berthelot 
and  Andr]6),  A.,  ii,  140. 
estimation     of     (Berthelot     and 
AndriS),  a.,  ii,  158,  283. 
Phosphorus  selenides  (Muthmann  and 
Clever),  A.,  ii,  29. 
oxysulphide  (Besson),  A.,  ii,  208. 
Phosphorus,  estimation  of: — 
estimation  of, in  coal  ash  (Campredon), 

A.,ii,  157. 
estimation     of,     in     phosphor-bronze 

(Oettel),  a.,  ii,  157. 
estimation  of,  in  iron   (Fairbanks), 

A.,  ii,  72. 
estimation    of,     in    iron    and     steel 
(Auchy),  A.,  ii,  343  ;  (Carnot  and 
Goutal),  a.,  ii,  520. 
estimation  of,  in  steel,  by  precipitation 
(Auchy),  A.,  ii,  72. 
Phosphoryl    chloride    {phosphorus  oxy- 
chloride),     action     of     water      on 
(Besson),  A.,  ii,  447. 
velocity  of  decomposition  of,  by  water 
(Carrara    and    Zoppelari),    A., 
ii,  16. 
Phosphotetranilide,  chloro-  (Gilpin),  A. , 

i,  464. 
Photochemistry  : — 
Light,   chemical  action  of  (Gibson), 
A.,  ii,  437. 
action  of,  on  highly  purified  chlorine 
(Shenstone),  T.,  487;  p.,  1897, 
2. 
decomposition  of  hydriodic  acid  by 

(Bodenstein),  a.,  ii,  252. 
action  of,  on  dried  and  moist  mix- 
tures of  hydrogen  and  chlorine 
(Gautier  ;      Berthelot),      A., 
ii,  486. 
action  of,  on  mixtures  of  hydrogen 
and      chlorine     (Gautier     and 
Hi^LiER),  A.,  ii,  437. 
influence  of,   on  the  decomposition 
of  hypochlorites  (Bhaduri),  A., 
ii,  206. 
action   of,  on  dyed  colours  (B.   A. 

PcEport),  a.,  ii,  86. 
action  of,  on  the  coloration  produced 
in  salts  by  the  cathode  discharge 
(Goldstein),  A.,  ii,  302. 
coloration  produced  in  a  solution  ot 
nitrobenzene  in  sulphuric  acid  on 
exposure  to  (Friswell),  P.,  1897, 
148. 
Photographic    processes   and    photo- 
electric  phenomena  (Luggin),    A., 
ii,  470. 
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Photochemistry  : — 

Photographic  image,  latent,  develop- 
ment of,  by  aldehydes  or  ketones 
in  presence  of  sodium  sulphite 
(A.  and  L.LiTMii:RE  and  Seyewetz), 
A.,  ii,  470. 
Rontgen    rays,     absorption    of,    by 

metals  and  their  salts  (Gladstone 

and  Hibbert),  A.,  ii,  131. 
chemical  inactivity  of  the  (Hemp- 

tinne),  a.,  ii,  130. 
influence   of,    on   the    oxidation   of 

nitrogen  in  the  electric  arc  (von 

Lepel),  a.,  ii,  369. 
photographs  of   gold -sodium  alloys 

(Heycock     and    Neville),    P., 

1897,  105. 
transparency       of      minerals       for 

(DoELTEii),  A.,  ii,  45,  469. 
Polarisation : — 
Rotatory  power,  influence  of  atomic 

linking      on      (Walden),      A., 

ii,  3. 
influence  of  temperature  on  (Guye 

and  Aston),  A.,  ii,  237. 
and  isomerism  of  position  (Guye), 

A,,  ii,  437. 
of  acids  and  their  lactones  (Eken- 

stein,  Jorissen  and  Reicher), 

A.,  ii,  129. 
of  amylic  glycerates,  diacetylglyce- 

rates      and      dibenzoylglycerates 

(Frankland    and     Price),    T., 

253  ;  P.,  1897,  9. 
of    aspartic      acid      (Cook),      A., 

ii,  169. 
of  atropine  and  its  salts  (Gadamer), 

A.,  i,  132. 
of  several  carbon  compounds  (Guye 

and  Melikian),  A.,  ii,  198. 
of    active    homologous    compounds 

(Guye     and     Chavanne),     A., 

ii,  357. 
of  mixtures  of  nicotine  and  water 

(Pribram  and  Glucksmann),  A., 

ii,  534. 
of  salts  containing  the  same  active 

group  (Cromi'ton),  T.,  946;  P., 

1897,  111. 
of  solid  substances,  determination  of 

the  (Landolt),  A.,  ii,  2. 
of    ethereal    salts    of    valeric    and 

caproic  acids  (Guye  and  Guerch- 

gorine),  a.,  ii,  238. 
Birotation    of    glucose,    influence    of 
different  substances  on  the  (Trey), 
A.,  ii,  299. 
Multirotation,  cause  of  (Brown  and 

Pickering),  T.,  769  ;  P.,  1897, 

130. 
cause  of,    in  sugars  (Tan ret),  A., 

i,  392. 


Photochemistry  ; — 
Refraction  of  dissolved  substances, 
influence  of  the  nature  of  the 
solvent  on  the  (Gladstone  and 
Hibbert),  T.,  826;  P.,  1897, 
142. 

of  mixtures  of  two  liquids 
(Zecchini),  a.,  ii,  470. 

of  potassium,  rubidium,  and  ctesium 
selenates  in  solution  (Tutton), 
T.,  911  ;  P.,  1897,  117. 

of  potassium  sulphate  in  solution 
(Tutton),  T.,  913;  P.,  1897, 
117. 

of  crystalline  salts  (Tutton),  T., 
235;  P.,  1897,  10;  Pope),  P., 
1897,  11. 

of  salts  in  the  crystalline  and  dis- 
solved states  (Gladstone  and 
Hibbert),  T.,  823  ;  P.,  1897, 
141. 

of    substances    containing  nitrogen 
(BRiJHL),  A.,  ii,  297. 
Atomic  refraction  of  carbon,  hydrogen, 

oxygen,  nitrogen,  and  the  halogens 

(Traube),  a.,  ii,  197. 
Molecular  refraction  of  compounds  of 
the  hydrazine  and  hydroxylaniine 
types  (Bruhl),  A.,  ii,  198. 

of  organic  compounds  (Bruhl),  A., 
ii,  198. 

of  the  paraffins  (Eykman),  A., 
ii,  1. 

of     stereoisomeric     compounds 
(Brijhl),  a.,  ii,  129. 

of  ethereal  salts  of  valeric  and  hexoic 
acids  (Guye  and  Guerchgorine), 
A.,  ii,  238. 
Specific    refraction    of  the    metallic 

elements,   connection    between   the 

equivalent  weights  and  the  (Glad- 
stone), A.,  ii,  237. 
Refractive    index    of   caesium,    rubi- 
dium,   and    potassium    selenates 
(Tutton),  T.,  876,  881,  888;  P., 
1897,  116. 

of  hydrazine  (Lobby  de  Bruyn),  A., 
ii,  23. 

of  metals  (Pflijger),  A.,  ii,  1. 

calculation  of  true  molecular  volume 
from  (Traube),  A.,  ii,  85. 

of  solutions,  changes  in,  produced  by 
pressure  (Tammann),  A.,  ii,  197. 

of  sulphuryl  chloride  (Pawlewski), 
A.,  ii,  313. 
Dispersion    of    nitrogen     compounds 
(Brijhl),  A.,  ii,  297. 

molecular,    of   stereoisomeric    com- 
pounds (Brlthl),  a.,  ii,  129. 
Dispersion,  rotatory,  of  several  carbon 

compounds  (Guye  and  Mei-ikian), 

A.,  ii,  198, 
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Photochemisihy  : — 
Spectra  of  aluminium  (Hemsalech), 
A.,  ii,  534. 
of  argon  (Trowbridge  and  Kich- 
ARDs),  A.,  ii,   199  ;  (Lockyer), 
A.,  ii,  298. 
of  carbon  (deGramont),  A.,  ii,  533. 
of  cyanogen  (Hartley),  A.,  ii,  298. 
of    cadmium,    zinc,     and    mercury 

(Jones),  A.,  ii,  534. 
of  gas  from  eliasite  (Lockyer),  A., 

ii,  298. 
of  gases  under  atmospheric  pressure, 
apparatus  for  examining  the  (Ber- 
thelot),  a.,  ii,  298. 
of  gold  and  gold  chloride  (de  Bois- 

baudran),  a.,  ii,  469. 
of   iron  at    different    temperatures 

(Lockyer),  A.,  ii,  469. 
of  mercury,  potassium,  and  platinum 

(Lockyer),  A.,  ii,  298. 
of  nitrogen,  hydrogen,  the  halogens 
and    helium    (Trowbridge    and 
EicHARDs),  A.,  ii,  200. 
of  nitrogen,  oxygen,  chlorine,  car- 
bonic  anhydride,    coal  gas,    sul- 
phuric anhydride,  hydrogen  phos- 
phide,   and   argon  under  atmos- 
pheric pressure    (Lockyer),   A., 
ii,  298. 
of  oxygen,  sulphur,    and  selenium 
(Runge  and  Paschen),A.,  ii,  533. 
Absorption  spectra  of  blood  (Lewin), 
A.,  ii,  534. 
of  chlorophylls  (Etard),  A.,  ii,  130, 

578. 
of       leaf  -  colouring      matters 

(Tschirch),  a.,  ii,  225. 
of  water  containing  colourless  salts 

in  solution  (Spring),  A.,  ii,  15. 
ultra-violet,  of  some    organic  sub- 
tances,  chiefly  aromatic  (Pauer), 
A.,  ii,  393. 
.  Spark    spectrum  of    silicon    in  its 

salts  (de  Gramont),  A,,  ii,  238. 
Apparatus  for  examining  the  spectra 
of  gases  under  atmosi^heric  pressure 
(Berthelot),  a.,  ii,  298. 
Spectroscopic  analysis  of  aluminium 
compounds,  steel,  and  Stassfurth 
minerals  (Hartley  and  Ramage), 
T.,  547;  P.,    1897,  46. 
of    common     ores     and     minerals 
(Hartley    and     Ramage),    T., 
533;  P.,  1897,  11. 
Photography.     See  Photochemistry. 
Phrenosin  (Kossel),  A.,  i,  208. 
Phthalamic    acid     and     Phthalamide, 
heats  of  combustion  of   (Stohmann 
and  Haussmann),  A,,  ii,  360. 
Phthalanil,  formation  of  (Rogoff),  A., 
i,  470,  515. 


Phthalanil-o-carboxylic  acid  (Pawlew- 

SKi),  A.,  i,  146. 
Phthalanilide  (Rogoff),  A.,  i,  470. 
Phthaleins,  oxidation  of  leuco-compounds 

of  (Green),  P.,  1896,  226.  _ 
Phthalic  acid  (o-phthalic  acid)  and  its 
salts  (Graebe),  a.,  i,  60. 
non-existence  of  Howe's  two  modifica- 
tions of  (Graebe),  A.,  i,  60. 
Phthalic  acid,  ammonium  salt,  heat  of 
combustion    of    (Stohmann      and 
Haussmann),  A.,  ii,  360. 
barium  salt,  action  of  acetic  anhydride 
on    (Oddo    and    Manuelli),    A., 
i,  180. 
benzylic,  j^-nitrobenzylic,  and  cetylic 
salts  of  (Meyer  and  Jugilewitsch), 
A.,  i,  350. 
eugenol  salt  of  (Rogoff),  A.,  i,  515. 
Phthalic    acid,     ^c^7'achloro-,    benzylic, 
j:7-nitrobenzylic  and  cetylic  salts  of 
(Meyer   and    Jugilewitsch),  A. 
i,  350. 
3-nitro-,  barium  salt,  action  of  acetic 
anhydride  on  (Oddo  and  Manuelli), 
A.,  i,  180. 
j8-Phthalic    acid,   attempts    to   prepare 

(Wheeler),  A.,  i,  243. 
tso-Phthalic    acid     {m-phthalic     acid), 
barium  salt,  action  of  acetic  anhydride 
on     (Oddo     and     Manuelli),     A., 
i,  180. 
^j-Phthalic  acid.    See  Terephthalic  Acid. 
Phthalic  acids,  salts  of,  water  of  crystal- 
lisation in  (Salzer),  a.,  i,  477. 
Phthalic    anhydride,    condensation    of, 
with  orcinol  (R.  and  H.  Meyer),  A., 
i,  70. 
Phthalimide,  formation  of  (Posner),  A., 
i,  472  ;  (Mathews),  A.,  i,  621. 
from  o-cyanobenzoic  acid  (Oddo  and 

Manuelli),  A,,  i,  180. 
heat  of  combustion  of  (Stohmann  and 
Haussmann),  A.,  ii,  360. 
Phthalo-j3-amidophenol,  and  its  salts  and 
acetate,  benzoate,  butyrate,  and  pro- 
pionate (Wirths),  a.,  i,  145. 
Phthalobenzylimide(vAN  der  Meulen), 

A.,  i,  282. 
Phthalo - )8- bromodie thy lamide  ( Risten - 

part),  a.,  i,  46. 
Phthalo-;|/-cumidide  (Rogoff),  A.,  i, 470. 

Phthalodiethylethylenediamide(f?/e^^2/^- 

aminoethylphthalimidc)  {RiST'EHF  art)  f 

A.,  i,  46. 
Phthaloethylvinylamide,   and  its  salts 

(Ristenpart),  a.,  i,  46. 
Phthalohydroxylamide,   preparation    of 

(Bretschneider)  a.,  i,  421. 
Phthalomethylimide  (Ristenpart),  A., 

i,  46. 
o-Phthalonitrile  (Posner),  A.,  i,  472. 


866 


INDEX    OF  SUBJECTS. 


Phthalophenylamic     and     iso-Phthalo- 
phenylamic  acids,  and  their  methylic 
salts,   &c.    (van  deb  Meulen),    A., 
i,  415. 
Phthalophenyldiamide    (van    der 

Meulen),  A.,  i,  416. 
Phthalophenylisoimide    (van    der 

Meulen),  A.,  i,  281. 
Phyllocyanin,  spectrum  of  (Tschirch), 

A.,  i,  225. 
Phyllopurpuric  acid,   the  spectrum  of 

(Tschirch),  A.,  ii,  225. 
Physcia  coesia,  the  compounds  in  (Zopf), 

A.,  i,  364. 
Physcia  mediaiis,  chemical  resemblance 
of,     to    other    lichens    (Zopf),     A., 
i,  364. 
Physcia  parictina,  occurrence  of  atranoric 

acid  in  (Hesse),  A.,  i,  256. 
Physcianin,  production  of,  from  atranorin, 
and  its  identity  with  atraric  acid  and 
ceratophyllin  (Hesse),  A.,  i,  631. 
Physciol,  identity  of,  with  atranorinic 

acid  (Hesse),  A.,  i,  256. 
ThjBGionichrysophanic  acid)  from  various 

lichens  (Hesse),  A.,  i,  257. 
Physiological  action  of  albumoses 
(Friquet),  a.,  ii,  510. 
of  carbon  bisulphide  (Kromer),   A., 

ii,  64. 
of     chlorhydrins     (Marshall     and 

Heath),  A.,  ii,  573. 
of  choline,   neurine,   and  allied  sub- 
stances (MoTT  and  Halliburton), 
A.,  ii,  222. 
of  ethereal  salts  (Vogel),  A.,  ii,  419. 
of  formanilide  (Kleine),  A.,  ii,  153. 
of  hydrastine  hydrochloride  (Phillips 

and  Pembrey),  A.,  ii,  222. 
of  nitrites  (Haldane,  Makgill  and 

Mavrogordato),  a.,  ii,  63,  221. 
of  oxalic  acid  (Caspari  ;  Zunt2),  A., 

ii,  576. 
of    oxalic    acid    and    its    derivatives 
(Ekstein     and    Nicolaier),     A., 
ii,  422. 
of  peptones  (Friquet),  A.,  ii,  510. 
of  phenylglycine  and  phenylglycine-o- 
carboxylic acid  (Thesen),  A.,  i,  618. 
of  santonin  on  dogs  (Monaco),  A., 

i,  628. 
of  suprarenal  capsules  (Frankel),  A., 
ii,  63  ;  (Vincent),  A.,  ii,  420,  573. 
of    sulphurous    acid     and    its    salts 

(Kionka),  a.,  ii,  422. 
of  various  sugars  (Voit),  A.,  ii,  511. 
of  )8tetrahydronaphthylamine  (Faw- 
cett  and  White),  A,,  ii,  419. 
Physodic  acid,  occurrence  of,  in  lichens 

(Hesse),  A.,  i,  631. 
Physodin  (Hesse),  A.,  i,  631. 
Phywstigmerin.     See  Eeerine. 


Phytosterin,   application   of    the  name 

(Thoms),  a.,  i,  362. 
Picea  excelsa,  the  nitrogen  compounds  in 
the  seedlings  of  (Schulze),  A.,  ii,  156. 
Picean  ring  (von  Baeyer),  A.,  i,  83. 
presence    in   pinic  and    norpic  acids 
'     (Tiemann     and     Semmler),     A., 
i,  158. 
a-Picoline    {2-victhylpyridine),   mercury 
compounds    of     (Crrdelli),     A., 
i,  370. 
compounds    of,    with    metallic    salts 
(Tombeck),  a.,  i,  560. 
7-Picoline      (i-viethylpyridinc),    penta- 
chloro-  (Sell  and  Dootson),  T.,  1080  ; 
P.,  1897,  167. 
Picolinelactic  acid,  attempts  to  prepare 

(Kundsen),  a.,  i,  499. 
Picolinic  acid  {2-pyridinecarhoxy lie  acid), 
3-benzoyl  derivative  of  (Jeiteles), 
A.,  i,  97. 
ethylic    salt,    condensation    of,  with 
acetone  (Micro),  A.,  i,  95. 
Picric  acid  (trinitrophcnol),  equilibrium 
between      ^S-naphthol,     j8-naphthol 
picrate,      and      (Kuriloff),      A., 
ii,  397. 
)8-naphthol  and  benzene,  additive  pro- 
ducts, application  of  the  phase-rule 
to  the  study  of  (Kuriloff),  A., 
ii,  484. 
detection  of  (Swoboda),  A. ,  ii,  606. 
Picrolonic     acid     {V -p-nitrophenyl- 
Z' -methyl  A' -nitro-h' -pyrazoloiu) 
(Knorr),  a,,  i,  314. 
Picryl-o-benzoicsulphimide  (Eckenroth 

and  Koerppen),  A.,  i,  479. 
Picrylsalicylaldehyde  and  its    phenyl- 

hydrazone  (Purgotti),  A,,  i,  348. 
Picrylsalicylic   acid,    methylic   salt  of 

(Purgotti),  A.,  i,  348. 
Pietricikite  from   iloldavia  (Istrati), 

A.,  ii,  502. 
Pig    feeding.      See    Agricultural 

Chemistry. 
Pigments  of  decapod  Crustacea  (New- 
biggin),  a.,  ii,  334. 
urinary,    nature    of    (Garrod),    A., 
ii,  220. 
Pilocarpic  and  Pilocarpidic  acids,  pre- 
paration and  properties  of  (Petit  and 
Polonoavsky),  a.,  i,  582. 
Pilocarpidine,    preparation,   properties, 
constitution,  and  salts  of  (Petit  and 
Polonowsky),  a.,  i,  581 — 583. 
Pilocarpine,  constitution  of  (Kundsen), 
A.,  i,  499. 
preparation,    properties,  constitution, 
and  salts  of  (Petit  and  Polonow- 
sky),  a.,  i,  581—583. 
«^- Pilocarpine  and  its  salts,  properties  of 
(Petit  and  Polonowsky),  A.,  i,  583. 
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Pilocarpus  spicaius,  new  alkaloids  from 

(Petit  and  Polonowsky),  A.,  i,  583. 

fZ-Pimaric  acid,   occurrence  of,  in  colo- 

phany  (Rimbach),  A.,  i,  254. 
Pinakiolite,  a  mineral   allied  to,    from 

Sweden  (Backstrom),  A.,  ii,  504. 
Pinarin,  from  pinene  (vox  Baeyee,),  A., 

i,  82. 
Pinene,  constitution  of  (von  Baeyer), 
A.,  i,  83. 
constitution  and  demolition  of  (Tie- 

MANN  and  Semmler),  A.,  i,  158. 
conversion  of,  into  camphene  (Reych* 

ler),  a.,  i,  578. 
hydrobromide,  behaviour  of,  towards 
phosphorus  trichloride  and  bromine 
(Marsh  and  Gardner),  T.,  287  ; 
P.,  1896,  187. 
f^-Pinene,    from  oil  of  basil  (Bertram 
and  Walbaum),  A.,  i,  625. 
behaviour  of,  towards  phosphorus  tri- 
chloride and  bromine  (Marsh  and 
Gardner),  T.,  287  ;  P.,  1896,  187. 
Pine-resin  acids,  occurrence  of,  in  colo- 

pliany  (Rimbach),  A.,  i,  254. 
Pinonic   acid,    from    pinene    (Tiemann 
and  Semmler),  A.,  i,  158. 
oximes  of  (von  Baeyer),  A.,  i,  81. 
Z-Pinonic    acid,    oxime,    semicarbazone, 
from   a-dihydroxydihydrocampholeiiic 
acid  (Tiemann),  A.,  i,  162. 
Pinophanic   acid,    silver    salt    (Gilles 

and  Renwick),  P.,  1897,  65. 
Pinoylformic    acid,    constitution    (Tie* 

MANN  and  Semmler),  A.,  i,  158, 
Finns    sylvcstris,    nitrogen    compounds 
from  the  proteids  of  (Schulze),  A., 
ii,  156. 
o-Pipecoline,     nitroso-,    electrolysis    of 

(Ahrens),  a.,  i,  369. 
Pipecolinic  acid  {pipcHdinc-2-carhoD:ylic 
acid),  resolution  of,  into  dextro-  and 
Isevo-modifications(MENDE),  A., i, 203. 
Piperazine,  salts,  diacetyl  derivative  and 
compounds   with    carbon   bisulphide, 
phosgene,    formaldehyde,    and    benz- 
aldehyde  (Herz),  A.,  i,  488. 
Piperidine,  synthesis  of  (Granger),  A., 
i,  437. 
action  of  ethylic  oxalacetatc  on  (VVis- 

licenus  and  Beckh),  A.,  i,  398. 
action  of  tannin  on   (Coninck),  A., 

i,  570. 
hydrochloride,  action  of  ammonia,  of 
ammonium  chloride,  and  of  hydro- 
gen   chloride    on     (Colson),     A., 
i,  314,  315. 
mercury    compounds  of  (Cerdelli), 

A.,  i,  370. 
compounds    of,    with    metallic    salts 

(Varet),  a,,  i,  542. 
detection  of  (Coninck),  A.,  i,  570. 


Piperidine,  nitro-,  refractive  power  and 
dispersion  of  (BrIjhl),  A.,  ii,  297. 

nitroso-,  electrolysis  of  (Ahrens),  A., 
i,  368. 
Piperidine-2-carboxylic  acid.    See  Pipe- 
colinic acid. 
Piperidine  series,  stereochemistry  in  the 

(Harries),  A.,  i,  170. 
Piperidomalein-^-tolil,     chloro-      (An- 

scHtJTZ  and  Guenther),  A.,  i,  365. 
Piperido-xylenol,  ^?'ibromo-(AuwERS  and 

Ziegler),  a.,  i,  34. 
Piperidylethylenedicarboxylic  acid , 

ethylic  salt  (Ruhemann  and  Hemmy), 

A.,  i,  634. 
Piperonal,  compound  obtained  by  the 
action  of  monobromacetylpeonol  on 
(BrDll   and    Friedlander),    A., 
i,  221. 

condensation  product  of,  with  chloro- 
gallacetophenone,      and     its     salts 
(Friedlander    and    Lowy),    A., 
i,  33. 
Piperonal-^j-phenetidine  (Gold- 

schmidt),  a.,  i,  54. 
Piperonalphenylmethylhydrazone 

(Goldschmidt),  a.,  i,  54. 
Piperonylamide  (van  Linge),  A.,  i,  619. 
Piperonylic  acid,  preparation  of,  and  its 

salts  (VAN  Linge),  A.,  i,  618. 
Piperonylidenemethylwooxazolone 

(ScHiFF  and  Betti),  A.,  i,  493. 
Piperonylpicoline  and  its  salts  and  di- 

bromide   (Paal  and  Demeler),    A., 

i,  487. 
Piperonylpipecoline  and  its  salts  (Paal 

and  Demeler),  A.,  i,  487. 
Piperidylhydrazine  and  salts  and  benzoyl 

derivative  (Ahrens),  A.,  i,  369. 
4-Piperidyl-l-phenyltliioseniicarbazide 

(Busch  and  Ridder),  A.,  i,  343. 
Pirssonite  from  California  (Pratt),  A., 
ii,  48. 

artificial  (Schulten),  A.,  ii,  146. 
Pisum  satimiin  L. ,  action  of  nodule  bac- 
teria on  (NoBBE  and  Hiltner),  A,, 

ii,  64. 
Pitch.     See  Asphaltiim. 
Pitchstone  from  N.S.  Wales  (Smeeth), 

A.,  ii,  566. 
Placodium,  constituents  of  various  species 

of  (Hesse),  A.,  i,  256;    (Zopf),  A., 

i,  364. 
Plagioclases,  composition  of  (Rammels- 

berg),  a.,  ii,  180. 
Plant-ash,   occurrence    of    titanium    in 

(Wait),  A.,  ii,  67. 
Plants,  detection  of  citric,  malic,  and 
tartaric  acids  in  (Berg  and  Gerber), 
A.,  ii,  527. 

leguminous,  occun-ence  of  citric  acid 
in  (Vaudin),  A.,  ii,  425. 


868 


INDEX   OF  SUBJECTS. 


Plants,   marine,  gold  in  (Liveksidge), 
T.,298;  P.,  1897,  22. 
See  further  Agricultural  Chemistry. 
Plaster  of  Paris  method   in   blowpipe 

analysis  (Andrews),  A.,  i,  189. 
Platinum,  native  (Martin),  A.,  ii,  501. 
nuggets,     crystalline    structure    of 
(Liversidge),  T.,  1129  ;  P.,  1897, 
22. 
spectrum  of  (Lockyer),  A.,  ii,  298. 
melting    point    of    (Holman,    Law- 
rence and  Barr),  A. ,  ii,  6. 
electrodes,    polarisation     capacity    of 

(Gordon),  A.,  ii,  357. 
permeation  by  gases  of  hot  (Randall), 

A.,  ii,  482. 
action  of  ethylene  on  (Sabatier  and 
Senderens),  a.,  i,  305. 
Platinum    alloys  with   silver,    freezing 
points    of    (Heycock    and 
Neville),  A.,  ii,  245. 
solubility     of,     in     nitric     acid 
(Spiller),  p.,  1897,  118. 
with  zinc,  freezing  points  of  (Hey- 
cock and  Neville),  T.,  421. 
Platinum  bases : — 

Platosemiammine  compounds,  consti-  j 

tutiou  of  (Cossa),  a.,  ii,  457. 
Platosemidiammine  chloride  carbonate 
(ScHou),  A.,  ii,  44. 
Platinum  carbonyl,  constitution  of  (da 
Silva),  a.,  ii,  406. 
potassium  chlorobromide    (Miolati), 

A.,  ii,  323. 
phosphides  (Granger),  A.,  ii,  215. 
thiocarbonate     ammonia    compounds 
(Hofmann),  a.,  ii,  321. 
Platinum  mercaptide  and  the  action  of 
heat   on,    and   also    the    action   of 
methylic    and    ethylic    iodides    on 
(Hofmann  and  Rare),  A.,  i,  310. 
fe^rachlorodipyridine    (Werner    and 
Fassbender),  a.,  i,  633. 
Platinum,   estimation    and    separation 
of— 
separation  of  gold  and  mercury  from 

(Tarugi),  a.,  ii,  79. 
separation  of  palladium  from  (Cohn 
and  Fleissner),  A.,  ii,  79. 
Pleonaste.     See  Ceylonite. 
Plumeria    acutifolia,     bitter    principle 

contained  in  (Merck),  A.,  i,  167. 
Posnia  alhifiora,  the   effect  of  starving, 
on   the  nitrogen   of  (Meyachi),  A., 
ii,  278. 
Poisoning     by    arsenical     wall     papers 

(Gosio  ;  Emmerling),  A.,  ii,  381. 
Polarisation.  See  Electrochemistry. 
Polyargyrite,    artificial    (Sommerlad), 

A.,  ii,  500. 
Polymerisation.        (Harcourt),      T., 
595. 


Poly methylacry lie  acid,  probable  com- 
position of  (Mjoen),  a.,  i,  399. 
Pomegranate,     rind    composition    and 
dyeing    properties   of    (Perkin),    T., 
1137;  P.,  1897,  170. 
Porcelain,    permeability  of,   to  furnace 
gases  (Bone  and  Jerdan),    T.,   43  j 
P.,  1896,  61. 
Potash    manures.     See    Agricultural 

Chemistry. 
Potassium,    occurrence  of,    in   common 
minerals  (Hartley  and  Kamage), 
T.,  533  ;  P.,  1897,  11. 
spectrum  of  (Lockyer),  A. ,  ii,  298. 
coloration   of  the  alkali   haloid  salts 
by    the    vapour    of  (Giesel),    A., 
ii,  170  ;  (Kreutz),  A.,  ii,  210. 
Potassium  salts,  isomorphous  relations 
of  (Krickmeyer),  a.,  ii,  18. 
See  also  Agricutural  Chemistry. 
Potassium  antimoniotungstate  (Hallo- 
peau),  a.,  ii,  178. 
thioantimonites  and  potassium  silver 
thioantimonite        (Pouget),       A., 
ii,  499,  501. 
thioarsenates  (  Weinland  and  Rumpf), 

A.,  ii,  258. 
bismuthoiodide,use  of,  as  a  reagent  for 

alkaloids  (Jahns),  A.,  i,  381. 
bromide,  electrolytic  conductivity  of 
methylic    alcoholic    solutions    of 
(Zelinsky  and  Krapiwin),  A., 
ii,  5. 
chloride,  iodide,  and  fluoride,  solu- 
bility of,  in   solutions  of  caustic 
potash  (Ditte),  A.,  ii,  210. 
and  chloride,  sulphate  andchromate, 
solubility   of    isomorphous    mix- 
tures of  (Fock),  a.,  ii,  480. 
separation  of  iodide   from,  by  aid 
of  the  telephone  (Erdmann),  A., 
ii,  385. 
carbonate,    melting    point    curve   for 
mixtures  of  lithium  carbonate  and 
(Le  Chatelier),  a.,  ii,  204. 
estimation      of      (KIjster),       A., 
ii,  74. 
^ercarbonate  (Constam  and  Hansen), 

A.,  ii,  550. 
chlorate,  velocity  of  reaction  of  ferrous 
chloride,     hydrochloric     acid     and 
(Noyes  and  Wason),  A.,  ii,  311. 
chloride,      dielectric      constants      of 
aqueous  solutions  of  (Smale),  A», 
ii,  358. 
freezing  point  and  concentration  of 
the  saturated  aqueous  solution  of 
(de  Coppet),  a.  ,  ii,  305. 
freezing  points  of  solutions  of,  in 
hydrated     magnesium      chloride 
(van't  Hoff  and  Dawson),  A., 
ii,  361. 
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Potassium  chloride,  capillary  behaviour 
of  the   crystal  faces  towards  the 
mother  liquors  of  (Barent),  A., 
ii,  10. 
sulphate    and     nitrate,    cryohydric 
temperatures     of     mixtures     of 
(Bruni),  a.,  ii,  478. 
and  ammonium  chloride,  bromides 
and  sulphates,    solubility  of  iso- 
morphous    mixtures    of    (Fock), 
A.,  ii,  480. 
separation    of     bromide    from,    by 
aid     of    the     telephone     (Erd- 
mann),  a.,  ii,  30. 
chromate,  freezing  point  and  concen- 
tration of    the    saturated    aqueous 
solution  of  (de  Coppet),  A.,  ii,  805. 
sodium,      ammonium,     and     lithium 
chromates  (Zehenter),  A.,  ii,  322. 
sulphochromite  (Recotjra),  A.,  ii,  173. 
cobaltite  (McConnell  and   Hanes), 

T.,  587;  P.,  1897,  62. 
fluoride,    solubility  of   (Mylius    and 
Funk),  A.,  ii,  443. 
solubility    of,    in    aqueous    hydro- 
fluoric acid  (Ditte),  A.,  ii,  210. 
calcium    fluoride    silicate    (Duboin), 

A.,  ii,  96. 
difluoroxyiodate       (Weinland      and 

Lauenstein),  a.,  ii,  312. 
iiydroxide,  purification  of  commercial 
(Murmann),  a.,  ii,  448. 
electrolytic  conductivity  and  specific 
gravity  of  a  normal  solution  of 
(LooMis),  A.,  ii,  301. 
freezing  points    of    dilute    aqueous 
solutions  of  (LooMis),  A.,  ii,  305. 
influence  of,  on  the  combination  of 
hydrogen  and  oxygen   (Berthe- 
lot),  a.,  ii,  548. 
estimation  of,   in  presence  of  car- 
bonates (KtJSTER),  A.,  ii,  74. 
iodate,    crystallography   of    (Eakle), 

A.,  ii,  22. 
hypoiodite  (Taylor),  A. ,  ii,  207. 
iodide,    electrolytic    conductivity    of 
methylic    alcoholic    solutions    of 
(Zelinsky  and  Krapiwin),  A., 
ii,  5. 
electrolytic  dissociation  of,  in  acetone 
solution  (Carrara),  A.,  ii,  472. 
pyro-  and  meta-thioarsenothiomolyb- 
date  and  pyro-  and  meta-thioarsen- 
oxythiomolybdate  (Weinland  and 
Sommer),  A.,  ii,  557. 
manganimolybdate    (Pochard),    A., 

ii,  498. 
sulphomolybdate,  and  octomolybdate 

(Rosenheim),  A.,  ii,  497. 
nitrate,  freezing  point  and  concentra- 
of  the  saturated  aqueous  solution 
of  (de  Coppet),  A.,  ii,  305. 
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Potassium    nitrate,    action    of   sodium 
acetate  on  (Kerp),  A.,  i,  261. 
and   thallium  nitrates  and   alums, 
solubility    of    isomorphous    mix- 
tures of  (Fock),  A.,  ii,  480. 
permanganate,    liberation    of    oxygen 
during  the  reduction  of   (Hirtz 
and  Meyer),  A.,  ii,  93. 
action     of     cupric      bromide     on 
(Baubigny    and    Rivals),    A., 
ii,  407. 
action     on     sulphurous     acid     of 
(Dymond  and  Hughes),  T.,  314  ; 
P.,  1897,  42. 
phosphate,   freezing  points   of  dilute 
aqueous  solutions  of  (LooMis),  A., 
ii,  305. 
hydrogen  phosphate,   nitrate  and  di- 
chromate,  refractive  powers  of  solid 
and    dissolved    (Gladstone     and 
Hibbert),  T.,  824. 
thioselenophosphite  (Muthmann  and 

Clever),  A.,  ii,  30. 
^nselenophosphite    (Muthmann   and 

Clever),  A.,  ii,  30. ' 
^(g^rametaphosphimate    (Stokes),    A., 

ii,  95. 
^Wmetaphosphimate     (Stokes),     A., 

ii,  28. 
platinochloride,  solubility  in  alcohol 

(PfiLiGOT),  A.,  ii,  386. 
platinochlorobromide   (Miolati),   A., 

ii,  323. 
selenate,  crystallography  and  physical 
properties  of  (Tutton),  T.,  846  ;  P., 
1897,  115. 
barium  silicates  and  beryllium  silicates 

(Duboin),  A.,  ii,  96. 
magnesium  silicate,  and  fluoride  sili- 
cates (Duboin),  A.,  ii,  96. 
silicotungstates      ("Wyruboff),      A., 

ii,  175. 
sulphate,    cryohydric  temperature    of 
(Bruni),  A.,  ii,  477. 
freezing  points  of  solutions  of,    in 
hydrated  magnesium  chloride   of 
(van't  Hoff  and  Dawson),  A., 
ii,  361. 
or  chloride  and  magnesium  chloride 
or   sulphate,    simultaneous    solu- 
bility in  water  of  (liOWENHERz), 
A.,  ii,  396. 
separation    of    rubidium    sulphate 
from,    by  aid    of    the  telephone 
(Erdmann),  a.,  ii,  385. 
philippous  sulphate,  formate,  oxalate 
and  nitrate   (Delafontaine),    A., 
ii,  373. 
vanadium  alum  (Piccini),  A.,  ii,  215. 
zinc  sulphate,  cryohydric  temperature 

of  (Bruni),  A.,  ii,  477. 
ferric  sulphites  (Hofmann),  A.,  ii,  319 
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Potassium  diziYconodeccdnngstate  (Hal- 

LOPEAu),  A.,  ii,  498. 
Potassium  organic  compounds — 
Potassium    cobalticyanide,     action     of 

strong  nitric  acid  on  (Jackson  and 

Comey),  a.,  i,  390. 
cobaltocobalticyanide,    and  action   of 

potash   on   (Jackson  and  Comey), 

A.,  i,  391. 
tliiocyanate,  action  of  sulphuric  acid 

on  (Chattaway  and  Stevens),  T., 

610;  P.,  1897,  87. 
xanthate,    velocity    of   formation    of 

(Mono),  A.,  ii,  16. 
Potassium,  detection,    estimation,   and 

separation  of — 
detection  of  (Kreider  and  Brecken- 

ridge),  a.,  ii,  74. 
estimation  of    (Atterberg  ;  Bauer  ; 

Haefcke  ;  Losciie  ;  Ruer  ;  Tiet- 

jens    and    Apel),      A.,    ii,    160; 

(Precht),    a.,  ii,  161  ;    (Prager), 

A.,  ii,  231  ;   (Dupri^.),  A.,  ii,  232; 

(Mayer),  A.,  ii,  234,284;    (War- 
ren), A.,  ii,  386. 
estimation    of,    in    fire-clays    (Rein- 

hardt),  a.,  ii,  599. 
separation  of  sodium  from  (Kreider 

and  Breckenridge),  A.,  ii,  74. 
separation   of    sulphates,  phosphates, 

iron,    alkaline    earths,    &c.,    from 

(Mayer),  A.,  ii,  284. 
Potassium-natrolite,      from      Montana 

(Weed  and  Pirsson),  A.,  ii,  217. 
Potatoes,  transpiration  of  (Poljanec), 

A.,  ii,  185. 
See  also  Agricultural  Chemistry. 
Potential      difference.       See      Electro- 
chemistry. 
Prehnitene   {c-durene  ;  1:2:3:  i-tetra- 
methylhenzene)    (Meyer  and    Molz), 
A.,  i,  477. 
Prehnitic  acid.      See  Mesitylacetic  acid. 
Presidential    address    (Vernon    Har- 

court),  T.,  592;  P.,  1897,  80. 
Pressure,   decomposition  of  silver  salts 

by    (Myers     and     Braun),     A., 

ii,  547. 
influence    of,    on  the    melting  point 

(Demerliac),  a.,  ii,  201. 
influence  of,  on  the  melting  point  of 

benzene  (Demerliac),  A.,  ii,  363. 
influence  of,  on  the  decomposition  of 

hydriodic  acid   (Bodenstein),   A., 

ii,  252. 
influence  of,  on  the  solubility  of  quartz 

in  Avater  (Spezia),  A.,  ii,  406, 
influence  of,  on  the  rate  of  inversion  of 

cane-sugar  (Stern),  A.,  ii,  92. 
influence  of,  on  the  velocity  of  reactions 

in  homogeneous  liquids  (Bogojaw- 

lensky  and  Tammann),  A.,  ii,  398. 


Pressure    differences  produced  by  iso- 
thermal distillation  (Reinganum),  A,, 
ii,  202. 
Priceite      (pandermife),      analysis      ot 

(Kraut),  A.,  ii,  284. 
Propaldehyde,  formation  of  (Cohen  and 

Calvert),  T.,  1051. 
PropaldehydepMoroglucide(CouNCLER), 

A.,  i,  613. 
a-Propaldoxime,   behaviour   of   benzoyl 
derivative  towards  hydrogen  chloride 
(MiNUNNi  and  Vassalo),  A.,  i,  43. 
Propandiol-1 :3,  2-amino-.  See  Glycerol, 

amino-.  fi 

Propanedicarboxylic  acids.     See  Ethyl- 
malonic     acid     and     Methylsuccinic 
acid. 
Propanepentacarboxylic    acid,    ethylic 
salt  of  (WiSLiCENus  and    Schwan- 
hausser),  a.,  i,  605. 
Propenyl     a-c?^■bromhydrin,     action    of 
phosphoricanhydrideon(LESPiEAu), 
A.,  i,  209. 
^nbromhydrin,    and    the    action     of 
caustic  potash  on  (Lespieau),  A., 
i,  209. 
j8-epic^zbromhydrin  and  the  action  of 
potassium  cyanide  on  it  (Lespieau), 
A.,  i,  209. 
Propinenetricarboxylic      acid.       See 

^■50- Ally lenetricarboxy lie  acid. 
Propionamide,    action  of   sodamide  on 

(Titherley),  T.,  467  ;  P.,  1897,  46. 
Propionic  acid,   dielectric  constants  of 
mixtures  of  water  and  (Drude),  A., 
ii,  438. 
distillation  of,  from  aqueous  solutions 
(Leonard,     Smith,     Richmond), 
A.,  ii,  526. 
Propionic  acid,  barium  salt,   action  of 
acetic  anhydride  on  (Oddo  and  Man- 
UELLi),  A.,  i,  180. 
wobutylallylcarbinylic,     ethyl     allyl- 
carbinylic    and    isopropylallylcarb- 
inylic       salts       (Fournier),     A., 
i,  453. 
coprosterylic    salt   (Bondzynski    and 

HuMNiCKi),  A.,  i,  183. 
ethylic  salt,  action  of  ethylic  acetate 
and  sodium  ethoxide  on  (Boeseken), 
A.,  i,  15. 
Propionic   acid,  o-amino-,   ethylic  salt, 
hydrochloride    of,    action     of    the 
chloride  of  monethylic   oxalate   on 
(Kerp  and  Unger),  A.,  i,  270. 
o-bromo-,  action  of  thiocarbamide  on 
(Andreasch),  a.,  i,  328. 
ethylic  salt,  action  of  bromine  on 
(Epstein),  A.,  i,  318. 
action  of  ethylic  sodio-acetoacetate 
on  (Sprankling),    T.,    1162  ; 
P.,  1897,  173. 
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Propionic      acid,     dihromo-,     and    its 

ethylic  salt  (Epstein),  A.,  i,  318. 
Propionic  bromide,  o-bromo-,  action  of 

lead  tliiocyanate  on  (Dixon),  T.,  633. 
Propionic      peroxide,      formation      of 

(JoRissEN),  A,,  1,  282. 
Propionitrile   {ethylic  cyanide),  electro- 
lytic conversion  of,  into  propylamine 
(Ahrens),  a.,  i,  313. 

electrolytic  conductivity  of  salts  dis- 
solved in  (DuTOiT  and  Aston),  A., 
ii,  547. 
Propionylacetic    acid,      ethylic      salt 

(Boeseken),  a.,  i,  15. 
Propionylbutyryl.      See  Ethyl  propyl 

diketone. 
Propionylethane.    See  Diethyl  ketone. 
Propionylmesitylene    action    of    acetic 

chloride  on  (Weil),  A.,  i,  475. 
as-Propionylisophthalic    acid    (Zincke 

and  Fiiancke),  A.,  i,  80. 
Propionylthiocarbamide,  a-bromo-,  and 

action    of    aniline    and     o-toluidine, 

methylaniline,   and  benzylaniline   on 

(Dixon),    T.,    633,    634,    635;    P., 

1897,  8. 
Propiophenylmethylhydrazide,  action  of 

lime  on  (Brunner),  A.,  i,  100. 
iso-Propoxysuccinic     acid,     t'sopropylic 

salt  (PuRDiEand  Lander),  P.,  1896, 

221. 
4-Propoxy-m-xylene-6-sulphonic     acid, 

its  salts,  amide,  and  oxidation  product 

of  the  latter  (Shober  and  Kiefer), 

A.,  i,  480. 
i50-Propylallylcarbinylic    chloride    and 

sulphate  (Fournier),  A.,  i,  453. 
Propylamine,     )8-chloro-     and    j8-iodo- 

(GABRiELand  VON  HiRSCH),  A.,  i,  136. 
wo-Propylamine    (Piloty    and    Ruff), 
A.,  i,  454. 

hydrobromide,    action  of   potash    on 
(Gabriel  and  von    Hirsch),    A., 
i,  135. 
Propylbetaine  {tripropylglycocine),  auro- 

chloride  and  platinochloride  of  (Stoer- 

MER  and  Prall),  A.,  i,  458. 
iw-Propyhsobutylacraldehyde.       See 

Decenoic  aldehydes. 
3'-iso-PropylMocarbostyril       and       its 

4'-cyano-derivative  (Lehmkuhl),  A., 

i,  373. 
Propylene,  from  action  of  heat  on  hexane 

(Haber     and     Samoylowicz),     A., 

i,  308. 
Propylenedicarboxylic  acid.     See  Glut- 

aconic  acid. 
Propylenetetracarboxylic      acid.       See 

Dicavboxyglutaconic  acid. 
Propylenic    aa-glycol,    )8-amino-,    from 

reduction       of       dihydroxyacetoxime 

(Piloty  and  Ruff),  A.,  i,  454. 


Propylenic  oxide,  rotatory  power  and 
dispersion  of  (Guye  and  Melikian), 
A.,  ii,  198. 

wo-Propylglutaric  acid  {hexanedicarb- 
oxylic  acid)  and  its  anhydride,  from 
^■socamphor  (Mahla  and  Tiemann), 
A.,  i,  86  ;  (Angeli  and  Rimini),  A., 
i,  300. 

Propylglyoxalidine,  refractive  power 
and  dispersion  of  (Bruhl),  A.,  ii,  297. 

Propylhydroxylamine,  and  its  hydro- 
chloride (Kjellin),  a.,  i,  614. 

;8-m-Propylhydroxylamine,  and  its 
hydrochloride,  and  the  action  of  hydro- 
chloric acid  on  it  (Kjellin), -A.,  i,  614. 

iso-Propylic      alcohol,     hydrates     of 
(Thorpe),  T.,  920  ;  P.,  1897,  150. 

wo-Propylideneacetoacetic  acid,  ethylic 
salt,  and  action  of  alkalis,  of  dilute 
acids,  and  of  phenylhydrazine  on 
(Pauly),  a.,  i,  266,  267. 

iso-Propylideneacetone.  See  Mesityl 
oxide. 

wo-Propylidenebisphenylmethylpyr- 
azolone  (Pauly),  A.,  i,  267. 

Propylidenemethylwooxazolone  (Schiff 
and  Betti),  A.,  i,  493. 

Propylmalonic  acid  {hutanedicarhoxylic 
acid),  7-bromo-  (Marbur-g),  A.,  i,  141. 

Propyl-w-nitro?sobenzaldoxime,  and  iso- 
Propyl-??i-nitrowobenzaldoxime  (Kjel- 
lin), A.,  i,  614. 

wo-Propyl-^-nitrophenylurethane 
(Rwartz),  a.,  i,  412. 

Propyl  pentadecyl  ;  ketone,  its  oxida- 
tion and  its  oxime  (Bertrand),  A., 
i,  396. 

^-iso-Propylphenyltetrazole,  its  salts 
and  methyl  derivative  (Colman),  A., 
i,  641. 

3-Propylpiperidine  and  its  salts  ;  resolu- 
tion of,  into  its  active  constituents 
(Granger),  A.,  i,  438. 

Propylpropylideneamine,     refractive 
power  and  dispersion  of  (BrOhl),  A., 
ii,  297. 

3'-iso-Propyb'soquinoline  and  salts  and 
I'-chloro-derivative  (Lehmkuhl),  A., 
i,  373. 

Propylsuccinic  acid  {pentanedicarboxylic 
acid),  non-identity  of,  with  acid, 
C7H12O4,  from  oxidation  of  menthol 
(Arth),  a.,  i,  214. 

wo-Propylsuccinic  acid,  from  ?5o-thuja- 
ketonic  acid  (Wallach),  A.,  i,  246. 
and    its  anhydride  and  phenylimide 
(Blaise),  A.,  i,  323. 

Propyltheobromine,     preparation    of 
(VAN  DER  Slooten),  A.,  i,'  882. 

Proteaciu,  possible  occurrence  of,  in 
Leucodendron  concinnum  (Merck),  A. , 
i,  167. 
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Proteid-like    substances,    synthesis    of 

(Pickering),  A.,  i,  388. 
Proteids,  action  of  iodine  on  (Lepinois), 

A.,  i,  584. 
compounds  of,  with  thymic  and  nucleic 

acids  (Milroy),  A.,  i,  232. 
minimum    amounts    of,    required    to 

support  life  (E.  Voit),  A.,  ii,  59. 
of  cow's  milk  (Storch),  A.,  ii,  420. 
formation  of,  in  plants  by  the  reduction 

of     nitrates      (Godlewski),      A., 

ii,  583. 
production  of,  in  plants  (Kosutany), 

A.,  ii,  115. 
transportation  of,  from  leaves  (Suzuki), 

A.,  ii,  580. 
of  cereal  grains  (Teller),  A.,  i,  304. 
amount  of,  in  potatoes  (Coudon  and 

Bussard),  a.,  ii,  515. 
calculation  of,  in  seeds  from  the  found 

percentage      of     nitrogen      (Ritt- 

hausen),  a.,  ii,  68. 
separation  and  estimation  of,  in  milk 

(Schlossmann),  A.,  ii,  62. 
See  Agricultural  Chemistry. 
Proteids.     See  also  : — 
Albumin,  egg-. 
Albumin,  serum-. 
Albumose. . 
Casein. 

Deuteroalbumose. 
Elastin. 
Fibrin. 
Gliadin. 
Gluten. 
Peptone. 
Phaselin. 
Phaseolin. 
Protoalbumose. 
Tannopeptone. 
Proteose,  occurrence  of,  in  the  extract  of 

Phaseolus  vulgaris  beans  (Osborne), 

A.,  i,  207. 
of  wheat  (Osborne),  A.,  i,  388. 
Proteus   vulgaris, -^  action   of,   on  wheat 

gluten  (Emmerling),  A.,  ii,  113. 
Protocatechuic  acid,  from  the  action  of 

sodium     hydroxide     on     apigenin 

(Peiikin),  T.,  811  ;  P.,  1897,  138. 
5-bromo-,  its  diacetate,  and  methylic 

salt  (Zincke  and   Francke),   A., 

i,  58. 
Protoplasm,  living,  action   of  carbonic 
anhydride  on  (Lopriore),  A.,  ii,  338. 
Proustite,  artificial   (Sommerlad),  A., 

ii,  500. 
Prumtscerasus,t\ie  amount  of  lecithin  in, 
at  different  times  (Hanai),  A.,  ii,  275. 
Prussian  blue,  analysis  of  (Parry  and 

Coste),  a.,  ii,  163. 
Pseudopyrophyllite     from      Beresovsk, 
Urals  (Loewinson-Lessing),  A.,ii,  53. 


Psoromic  acid,  occurrence  of,  in  lichens 
(ZOPF),  A.,  i,  364,  436. 
identity  of,  with  parellic  acid  (Hesse), 

A.,  i,  256. 
and  its  salts,  the  properties  of  (Zopf), 
A.,  i,  363. 
Ptyalin,     fermenting     action     of,     on 
different      starches       (Stone),       A., 
ii,  462. 
Puglia  olive,  oil  of,  constituents  (Can- 

zoNERi),  A.,  i,  624. 
Pulegol  (Wallace),  A.,  i,  159. 

constitution  and  difference  of,    from 
wo-pulegol  (Tiemann  and  Schmidt), 
A.,  i,  198. 
tso-Pulegol,  constitution    of   (Barrier 

and  Leser),  A.,  i,  537. 
Pulegone,  from  methylcycZohexenone  and 
acetone  ;  semicarbazone  and  benzyl- 
idene    derivative    (Wallace),    A., 
i,  159. 
constitution,  and  difference  of  it  and 
its  oxime  and  semicarbazone   from 
*so-pulegone      (Tiemann     and 
Schmidt),  A.,  i,  198. 
ISO -Pulegone,  production  of,  from  Reunion 
geranium   (pelargonium)   oil    (Tie- 
mann and  Schmidt),  A.,  i,  199. 
behaviour  towards  formic   acid  (Tie- 
mann and  Schmidt),  A.,  i,  198. 
Pulses.     See  Agricultural  Chemistry. 
Pump,  mercury,  for  separation  of  blood 

gases  (Neesen),  A.,  ii,  149. 
Puniea  Granatum,  composition  of  the 
fruit  rind  of  (Perkin),  T.,  1137  ;   P., 
1897,  170. 
Purgic    acid,   from  hydrolysis  of  con- 
volvulin  ;   and  its  acetyl  and  benzoyl 
derivatives  (Hoehnel),  A.,  i,  228. 
Purine,  2-amino-6  :  8-dioxy-  (Fischer), 

A.,  i,  269. 
Pus,  nuclein  from  (Leidii^),  A.,  ii,  62. 
Pyin,  nature  of  the,  in  purulent  urine 

(LEiDiifi),  A.,  ii,  62. 
Pyknometer,  new  form  of  (Boot),    A., 

ii,  544. 
Pyrargyrite,     artificial    (Sommerlad), 

A.,  ii,  500. 
Pyrazine,    formation    of,    from   glucose 
and      ammonia       (Brandes     and 
Stoehr),  a.,  i,  230. 
refractive    power    and    dispersion    ot 
(Brijhl),  a.,  ii,  297. 
Pyrazine-2 :  5-dicarboxylic  acid  (Stoehr 

and  Detert),  A.,  i,  442. 
Pyrazine-3 : 5-dicarboxylic  acid,  and  its 
salts  (Stoehr  and  Detert),  A.,  i,  442. 
Pyrazine-2  : 3  :  6-tricarboxylic  acid  and 
its  salts  (Stoehr  and  Detert),  A., 
i,  442. 
Pyrazole  series,  reply  to  Claisen  (Bal- 
BiANO),  A.,  i,  580. 
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Pyrethrin,  preparation  and  properties  of 

(SCHNEEGANS),  A.,  i,  485. 
Pyridazine,   refractive   power  and   dis- 
persion of  (Brxjhl),  a.,  ii,  297. 
Pyridine,  presence  of,  in  fusel  oil,  and  in 

commercial  "pure  amylic  alcohol" 

(Bamberger   and  Einhorn),   A., 

i,  259. 
space  formula  for  (Collie),  T.,  1018. 
absorption   spectrum  of  (Pauer),  A., 

ii,  393. 
electrolysis  of  a  solution  of,  in  sul- 
phuric acid  (Ahrens),  A.,  i,  368. 
action  of,  on  /8-diclilorhydrin  and  on 

epichlorhydrin    (Hartmann),    A., 

i,  316. 
action  of  ethylic  oxalacetate  on  (Wis- 

LiCENUS  and  Beckh),  A,,  i,  398. 
action  of  tannin  on    (Coninck),  A., 

i,  570. 
and    its    salts,    compounds    of,    with 

metallic    salts    (Pincussohn),   A., 

i,  541  ;  (Varet),  A.,  i,  542  ;   (Rei- 

zenstein),  a.,  i,  580. 
compounds,  synthesis  of  (Guareschi), 

A.,  i,  168. 
derivatives,  production  of,  from  ethylic 

/8-aminocrotonate      (Collie),      T., 

299  ;  P.,  1897,  43. 
prophydroxide,  and.  m-propoxide  and 

their  salts  (Prescott  and  Baer), 

A,,  i,  95. 
detection  of  (Coninck),  A.,  i,  570. 
Pyridine,      2:3:5: 6-tetrach]oro-      and 
pentachloro-,    rfichloramino-  and   tri- 
chloramino-  (Sell  and  Dootson),  T., 
1081,  1082,  1083  ;  P.,  1897,  167. 
Pyridine-2-carboxylic  aoid.  See  Picolinic 

acid. 
Pyridine-2  :  3-dicarboxylic   acid.       See 

Quinolinic  acid. 
Pyridine-2 : 6-dicarboxylic     acid      (di- 
picolinic  acid)  (Paal  and  Demeler), 
A.,  i,  487. 
Pyridinelactic  acid,  attempts  to  prepare 

(Kundsen),  a.,  i,  499. 
Pyridineplatinic      acid,      pentachloro-, 
pyridine,  potassium,  and  sodium  salts 
of  (Werner  and  Fassbender),  A,, 
i,  632. 
Pyridineplatinous      acid,       ^Wchloro-, 
potassium,  rubidium,  and  csesium  salts 
of  (Werner  and  Fassbender)   A., 
i,  632. 
Pyridine-2  :  3  : 4-tricarboxylic   acid,  its 
etherification,   its   triammonium  salt, 
dimethylic       and       diethylic      salts, 
amidimide,    and    mono-    and    diamic 
acids  (Rint),  A.,  i,  486. 
/8-Pyridyl  phenyl  ketoxime,   anti-    and 
s7/?t-moditications  of  (Jeiteles),    A., 
i,  97. 


3-Pyridyl-l-phenyl-5-niethylpyrazole 

and  salts  (Micro),  A.,  i,  96. 
Pyrites   (iron   pyrites),    composition   of 
(Hartley  and  Ramage),  T.,  542 
P.,  1897,  13. 
artificial  (Doelter),  A.,  ii,  55. 
the  decomposition  of  (Caldecott),  P., 

1897,  100. 
estimation  of  sulphur  in  (Lunge),  A., 
ii,  123  ;  (Noaillon),  A.,  ii,  595. 
Pyro-ij'-aconine    and     Pyro-«|/-aconitine 
(Dunstan  and  Carr),   T.,  358  ;  P., 
1895,  154. 
Pyroamaric    acid.      See    )87-Diphenyl- 

butyric  acid. 
Pyrocatechol.     See  Catechol. 
Pyrochroa  coccinea,  pigment  in  the  elytrte 

of  (Griffiths),  A,,  i,  579. 
Pyrogallol    dimethylic    ether,    benzoyl 
derivative  of  (Bartolotti),  A., 
i,  193. 
condensation  of,  with  tiglic  aldehyde 
(Doebner),  a.,  i,  166. 
Pyrogallol,  ^Wchloro-,  trimethylic  ether 

(Bartolotti),  A,,  i,  559. 
Pyrogallol-antipyrine      (Patein      and 

Dufau),  A.,  i,  543. 
Pyroguaiacin  (Herzig  and  Sciiiff),  A. 

i,  254. 
Pyromucic  acid,  action  of  heat  on 
(Freundler),  a.,  i,  506. 
action  of  bromine  and  chlorine  on  (Hill 
and  Allen),  A.,  i,  556. 
Pyronetricarboxylic    acid,    ethylic  salt 
(RuHEMANN   and  Hemmy),  T.,    336, 
P.,  1897,  64. 
Pyropapaveric  acid,    methylic  salts   of 
(GoLDSCHMiEDTandKiRPAL),  A.,i,  132. 
Pyrophyllite     from     Beresovsk,     Urals 

(Loewinson-Lessing),  a,,  ii,  53. 
Pyroxenes,    monoclinic,    of  New  York 
(RiEs),  A.,  ii,  563. 
constitution  of  (Clarke),  A.,  ii,  52. 
See  also  Augite,  Diopside,  &c. 
Pyroxolonecarboxylic  acid,  ethylic  salt, 

and  salts  (Ruhemann),  A.,  i,  445. 

Pyrrhotite,  nickeliferous,   from   Canada 

(Hoffmann),  A.,  ii,  104,  504. 

pseudomorphous,     from     France 

(Lacroix),  a.,  ii,  502. 

Pyrroline,  pentachloro-   (ANSCiiiJTZ  and 

Schroeter),  a.,  i,  368. 
Pyruvic  acid,   action  of  hydrogen  sul- 
phide on  (Lov^n),  a.,  i,  15. 
condensation    of,    with    o-phenylene- 
diamine  and  with  3-nitro-^-anisidine 
(Hinsberg),  a.,  i,  120. 
Pyruvodianthranilic    acid    (Kowalski 

and  Niementowski),  A.,  i,  416. 
Pyruvodi-rn-homoantliranilic   acid    and 
its  phenylhydrazone  (Kowalski  and 
Niementowski),  a.,  i,  416. 
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Qaartz,     blue,    from    Bavaria    (Wein- 
schenk),  a.,  ii,  413. 
influence   of    pressure    on    the    solu- 
bility of,    iu   water  (Spezia),    A., 
ii,  406. 
Quebrachitannoform  (Merck),  A.,  i,  156. 
Quercetin,    from   Gambier  catechu  and 
Acacia  catechu  (Perkin),  T.,  1135. 
occurrence  of,  in   Rumex  ohttisifolius 
(Perkin),  T.,  1199  ;  P.,  1897,  198. 
production  of,  by  hydrolysis  of  osyri- 

trin  (Perkin),  T.,  1133. 
and  its  derivatives  (Herzig),  A.,  i,  94. 
ISO- Quercetin,  from  hydrolysis  of  rutin 

(Wischo),  A.,  i,  433. 
Quercitannoform  (Merck),  A.,  i,  156. 
Quercitrin,    ^somerism    of,    with    rutin 

(Wischo),  A.,  i,  433. 
QuerciLS   JEgilops,    composition  of    the 
fruit    of   (Perkin),   T.,    1137  ;     P., 
1897,  170. 
Qucrcus  infectoria,  composition  of  gall- 
nuts    of    (Perkin),    T.,    1137 ;    P., 
1897,  170. 
Quinaldineoxalic   acid.      See  Quinolyl- 

pyruvic  acid. 
Q,uinantlirene,thio-,and  salts  (Edinger), 

A.,  i,  103. 
Quinazolines,  syntheses  of  (Paal),  A., 

i,  115. 
Quinhydrone,     preparation     of    (Lieb- 

mann),  a.,  i,  239. 
Quinic  acid,   preparation  of  (de  Vrij), 
A.,  i,  383. 
action  of,  on  thel  ormation  of  diastase 
(Pfeffer),  a.,  ii,  513. 
Quinidine,   detection  of  (de  Koningh), 
A.,    ii,   293;  (Jaworowski),    A.,  ii, 
610. 
Quinine,  action  of  the  electric  current  on 
(Pommerehne),  a.,  i,    641. 
detection  of  (Jaworowski),  A.,ii,  610. 
estimation  of  (Kramers  ;  Kubli),  A., 
ii,  83;  (Hesse;  Howard), A., i, 391. 
Quininotannic  acid,  tests  for  (Beitteh), 

A.,  i,  383. 
Quinol    {hydroquinine),    electrolysis    of 
(Liebmann),  a.,  i,  239. 
phosphate      of     (Secretant),      A., 

i,  239. 
detection  of  (de  Koningh),  A.,  ii,  293. 
Quinoline, ^'electrolysis  of  (Ahrens),  A., 
i,  369. 
action  of  sulphur  chloride,  dichloride 
and    bromide  on    (Edinger),    A., 
i,  103,  204. 
compounds     of,    with    metallic    salts 
(Varet),  a.,  ii,  542. 
Quinoline,    3'-bromo-    (Edinger),    A., 
i,  103. 


Quinoline,    1 : 3-c^tbromo-    (Glaus    and 
GiJNTHER),  A.,  i,  297. 
^ribromo-  (m.  p.  166°)  (Edinger),  A., 

i,  103. 
3:4:  S'-trihromo-  (Glaus),  A.,  i,  439. 
1:3:3':  htetrahYomo-     (Glaus     and 

GiJXTHER),  A.,i,  297. 
2'-chloro-,  condensation  of,  with  1-hy- 
droxyquinoline  and  with  3-hydroxy- 
quinoline  (Gohn),  A.,  i,  170. 
3'-chloro-,  and  salts    (Edinger),  A., 

i,  103. 
iWchloro-  (m.  p.  185— 186°)  (Edinger), 
A.,  i,  103. 
w'o- Quinoline,  refractive  power  and  dis- 
persion of  (Bruhl),  a.,  ii,  297. 
I'-chloro-  ;    and    its    platinochloride 
(POMERANZj,  A,,  i,  372. 
Quinoline-4'-carboxylic  acid.     See  Gin- 

chonic  acid. 
Quinoline-dyes,  oxidation  of  leuco-com- 

pounds  of  (Green),  P.,  1896,  226. 
Quinolineoxyquinoline  and  salts  (Gohn), 

A.,  i,  170. 
Quinoline- 1-sulplionic   acid,  brorao- 
(Glaus  and  Gunther),  A.,  i,  297.  _ 
Quinoline -4- sulphonic  acid,  bromination 

of  (Glaus),  A.,  i,  439. 
Quinolinic    acid    {injridinc-^  :  Z-dicarh- 
oxylic  acid),  reduction  of  (Besthorn), 
A.,  i,  105. 
1-Quinolyloxyacetic  acid,  its  salts,  with 
metals  and  acids,  and  f^ibromo- deriva- 
tive (Nagel),  a.,  i,  272. 
3'-Quinolyl-l-plienyl-5-niethylpyrazole 

and  its  oxime  (Weidel),  A.,-i,  104. 
Quinolylpyruvic  acid  (Wislicenus),  A., 
i,  488. 
I   Quinone   {benzoqiciiionc),  preparation   ot 
'       (Francis),    T.,   423;    P.,    1897,   63; 
i       (Liebmann),  A.,  i,  239. 
I   Quinone-o-aminobenzoic  and  -bis-o- 
j       aminobenzoic  acids,  and  the  c^ichloro- 
i       derivative  of  the  latter  (Astre),  A., 
!       i,  525. 

Quinone-o-aminocinnamic     and     -bis-o- 
'       aminocinnamic  acids,  and  the  rfichloro- 
i       derivative  of  the  latter  (Astre  and 
Stevignon),  a.,  i,  525. 
Quinonedimalonic    acid,    fZVchloro-,    di- 
ethylic  salt,  colour  of  the  ions  of  the 
(Magnanini),  a.,  ii,  14. 
Quinoneimide,  t^iamino-  [0  :  (NHa).^ :  NH 
r=  1  :  2  :  6  :  4]   (Nietzki   and   Hagen- 
bach),  a.,  i,  278. 
Quinone-o-iminocinnamic-tw-o-amino- 
I       cinnamic  acid,  c^ichloro-  (Astre  and 
Sti^vignon),  a.,  i,  525. 
Quinonemonoureine,   its  oximc  and  di- 
j       nitro-derivative       (Grimaldi),       A., 
I       i,  575. 
'   Quinones,  list  of.     See  Ketones. 
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0-  and  j3-Quinonoid  structure  in  colour- 
ing matters  (Green),  P.,  1896,  226. 
Quinotannic    acid,   compound  of   with 

quinic  acid  (de  Vrij),  A.,  i,  383. 
Quinoxaline,  refractive  jjower  and   dis- 
persion of  (Brijhl),  a.,  ii,  297. 
methiodide  and  ethiodide  of  (HiNS- 
berg),  a.,  i,  120. 
Quinoxaline,  3-nitro-  (Hinsberg),   A., 
i,  121. 
dioxy-,  constitution  of  (Meyer),  A., 
i,  376. 
Quinoxalines  from  the  action  of  diamin- 
ORotriazole    on   benzil  and   on  phen- 
anthraquinone  (Thiele  and  Sghleuss- 
ner),  a.,  i,  377. 


Rabies,  protective  inoculation  for  (Pas- 
teur Lect.),  T.,  742  ;  P.,  1897,  80. 

Racemic  acid.     Under  Tartaric  acid. 

Racemism  and  Pseudoracemism  (Kip- 
ping and  Pope),  T.,  989  ;  P.,  1897, 
135. 

Radix  Imperatorice  Ostruthium,  consti- 
tuents of  (Merck),  A.,  i,  168. 

RaflBLnose   (melitose),   molecular   volume 
of  (Pionchon),  a.,  i,  547. 
estimation    of,    by   means    of    iodine 
(Romijn),  a.,  ii,  466. 

Rainfall.     See  Agricultural  Chemistry. 

Ramalic  acid  (Hesse),  A.,  i,  257. 

Ramalina  pollinaria,  the  acids  from 
(Hesse),  A.,  i,  257. 

Ransatite  from  Sweden  (Igelstrom),  A., 
ii,  268. 

Rape  seeds  and  Rape  cake.  See  Agri- 
cultural Chemistry. 

Raphanol,  occurrence  of,  in  Raphanus 
^wgrer  (Moreigne),  A.,  i,  94. 

Refraction.     See  Photochemistry. 

Rennet,  action  of,  on  proteids  (Benja- 
min), A.,  ii,  63. 

Resacetophenone,  synthesis  of  (Nencki), 
A.,  i,  521. 
diacetyl    derivative    of    (BRiJLL    and 
Friedlander),  a.,  i,  221. 

Resin.     See  Rosin. 

Resin,  CjiHoeOg,  from  condensation  of 
pyrogallol  dimethyl  ether  with  tiglic 
aldehyde  (Doebner),  A.,  i,  66. 

Resins.     See : — 
Antiar-resin. 
Asaresinotannol. 
Copal. 

Dammar  resin. 
Dracoresen. 
Dracoresinotannol. 
Guaiacum  resin. 
Gutta  percha  resin. 


Resins.     See  :— 

Myroxoresin. 
Rosin. 

Xanthorrhea  resin. 
Resin-acids,  behaviour  of,  in  Cladding's 
and  Twitchell's    processes    (Ulzer 
and  Defris),  A.,  ii,  195. 
separation  of,  from  fatty  acids  (Ulzer 
and  Defris),  A.,  ii,  195. 
Resorcinol,  freezing  points  of  solutions 
of  carbamide  and  (Wildermann), 
T.,  750;  P.,  1897,  119. 
action  of  ferment  of  mushrooms  on 

(Bourquelot),  a.,  ii,  QQ. 
condensation  of  chloral  with  (Hewitt 
and  Pope),  T.,  1084  ;  P.,  1897, 167. 
phosphate  of  (Secr^tant),  A.,  i,  240. 
diethylic  ether,  5-chloro(ftnitro-  (Jack- 
son and  Lamar),  A.,  i,  29. 
dimethylic  ether,    and  its  dibromide 
(Hostmann),  a.,  i,  475. 
Resorcinol,    ^rmitro-.       See    Styphnic 

acid. 
Resorcinoldithiocarboxylic  acid,  action 
of  methylic  iodide  on  (Schall),   A., 
i,  191. 
Resorufin,  combination  of,  with  bromine 

(Vaubel),  a.,  i,  108. 
Respiratory  exchange,  causes  of,  in  the 
lungs     (Haldane     and     Lorrain 
Smith),  A.,  ii,  59. 
influence    of    body    temperature    on 

(Vernon),  A.,  ii,  418. 
influence  of  ethereal  salts  on  (Vogel), 

A.,  ii,  419. 
relation      of,      to      muscular      work 
(Schnyder),  a.,  ii,  69. 
Rhabdite   from   the   Bendego  meteorite 
(Derby),  A.,  ii,  417. 
from  meteoric  irons  (Cohen),  A.,  ii,  56. 
Rhamnazin,    constitution,    dyeing   pro- 
perties, decomposition  of  by  alkalis, 
and  tetramethylic  ether  (Perkin  and 
Martin),  T.,  819—821;  P.,  1897, 139. 
a-Rhamnohexonic  acid,  rotatory  power 
of  (van  Ekenstein,    Jorissen  and 
Reicher),  a.,  ii,  130. 
Rhamnose.     See  iso-Dulcitol. 
Rhatany-tannoform  (Merck),  A.,  i,  156. 
Rhizocarpic      acid,      hydrolysis      of 
(Hesse),  A.,  i,  256. 
occurrence  of,  in  lichens  (Zopf),  A. , 
i,  364,  436. 
Rhizocarpionic   acid,   from   the  hydro- 
lysis of  rhizocarpic  acid  (Hesse),  A. , 
i,  256. 
Rhizocarpon  geographicwni,    compounds 
from   (Hesse),   A.,    i,   256;   (Zopp), 
A.,  i,  364. 
Rhodamine  dyes,  derived  from  ethoxy- 
and       methoxy-phthalic       acids 
(Fritsch),  a.,  i,  569. 
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Rhodanic      acid,       from      plienylthio- 
liydantoin     and     carbon     bisulphide 
(Dixon),  T.,  628;  P.,  1897,  7. 
Rhodium  bases,  constitution  of  (Jorgen- 

skn),  a.,  ii,  453. 
Rhodium  thiocarbonate,  ammonia  com- 
pounds (Hofmann),  a.,  ii,  321. 
Rhodochrosite  from  Argentina  (Boden- 

bender),  a.,  ii,  270. 
Rhus  Cotinus,  the  composition  of  catechu 
from     (Perkin),     T.,     1136  ;    P., 
1897, 170. 
the  colouring    matter   and   glucoside 
of  (Perkin),  T.,  1196,  1197;    P., 
1897,  198. 
Ilh^ls  rhodanthema  {yclloiv  cedar),  occur- 
rence of  fisetin  in  (Perkin),  T.,  1194  ; 
P.,  1897,  198. 
Rhus    tinctoria,    colouring    matter    of 
(Perkin),     T.,      1120;      P.,     1897, 
198. 
Rhyolite    (comendite)    from    S.    Pietro, 
Sardinia  (Bertolio),  A.,  ii,  55. 
alteration  of,   by  volcanic  fumaroles 
(Lacroix),  a.,  ii,  508. 
Ribonic  acid  {tetrahydroxyvaleric  acid), 
rotatory  power  of  (van  Eckenstein, 
JoRissEN      and     Reicher),      A., 
ii,  130. 
Ricinoleic  acid,  action  of  water  or  caustic 
soda  on  (Meyer),  A.,  i,  591. 
triglyceride    of,    and    the    action    of 
nitrous  acid  on  it    (Meyer),    A,, 
i,  591,  592. 
Riparia  sauvage,  production  of  proteids 

in  (Kosutany),  A.,  ii,  116. 
Robinia  Pseudacacia  L.,  action  of  nodule- 
bacteria  on  (NoBBE  and  Hiltner),  A. , 
ii,  64. 
Roccellic  acid,  occurrence  of,  in  Lecanora 
anisea      and     Lcpraria      latchrarum 
(ZoPF),  A.,  i,  436. 
Rocks     from    Hawaii      (Lyons),      A., 
ii,  217. 
artificial  production  of  (Doelter),  A., 

ii,  54,  329. 
metaraorphism  of,  by  alkali  carbonate 

solutions  (Hilgard),  A.,  ii,  58. 
analysis  of  (Dittrich),  A.,  ii,  121. 
new  names.    See  Comendite,  Mangan- 
kiesel,  Missourite. 
Rock-salt,  gold  in  (Liversidge),  T.  ,  298 ; 
P.,  1897,  22. 
blue,  artificial  production  of  (Giesel), 

A.,  ii,  170. 
spectroscopic  analysis  of  (  Hartley  and 
Ram  AGE),  T.,  550;  P.,  1897,  47. 
Rceblingite,  from  New  Jersey  (Penfield 

and  Foote),  A.,  ii,  563. 
Rontgen  rays.    See  Photochemistry. 
Root    formation,  effect  of   nitrogen  on 
(MiJLLER),  A.,  i,  116. 


Rosaniline     {triaminodAiJhenyltolyl- 

carbinol)    hydrochloride,    electrica 
convection  of,  in  solutions  (Picton 
and  Linder),  T,,  571. 
Pararosaniline        {triaminotriphenyl- 
carbinol),     benzyl      derivatives     of 
(Prud'homme),  a,,  i,  353. 
Rosanilines,    constitution     of    (Rosen- 
stiehl),  a.,  i,  565,  566. 
oxidation  of,  by  lead  dioxide  (Prud'- 
homme), A.,  i,  424. 
Roses,    oil    of,    occurrence  of    acids    in 
(Charabot  and  Chibis),  A.,  i,  198. 
detection  of  geranium  oil  in  (Jedeu- 

mann),  a.,  ii,  291. 
French  oil  of  (Dupont  and  Guerlain), 
A.,  i,  160. 
Rosemary  oil,  examination  of  (Schim- 

mel  and  Co.),  A.,  ii,  436. 
Rose-yeast,  nutrition  of  (Pfeffer),  A., 

ii,  224. 
Rosin,    detection   of   vanillin   in   (Die- 

terich),  a.,  ii,  610. 
"  Rosin  oil,"  detection   of,  in  fatty  oils 
(Cornette),  a.,  ii,  291. 
detection  of,  in  turpentine  (Aignan), 
A.,  ii,  523. 
"RosinAone  {i'osindulo)ie),  combination  of, 
with  bromine  (Vaubel),  A,,  ii,  108. 
action    of    phosphorus     chloride    on 
(Fischer  and  Hepp),  A.,  i,  636. 
iso-Rosindone    and    its  salts   (Fischer 

and  Hepp),  A.,  i,  171. 
Rosinduline  {phcnylrosindulinc),  combi- 
nation of,  with  bromine  (Vaubel), 
A.,  i,  108. 
diazotisation    of    (Kehrmann),    A., 
i,  107. 
iso-Rosinduline,     conversion     of,     into 
naphthophenosaflranine        (Kehr- 
mann and  Schaposchnikoff),  A., 
i,  491. 
conversion  of,  into  rosinduline  (  Fischer 
and  Hepp),  A.,  i,  172. 
Rotatory  dispersion  and  Rotatory  power 

See  Photochemistry. 
Roumanite    from    Moldavia    (Istrati), 

A.,  ii,  502. 
Rubidium,   occurrence    of,    in  common 
minerals  (Hartley  and  Ramage), 
T.,  533  ;  P.,  1897,  11. 
preparation  of  (Erdmann  and  Koth- 

ner),  a.,  ii,  96. 
action  of  ammonia  on  (Titherley), 

T.,  469;  P.,  1897,  46. 
Rubidamide,  and  the  action  of  heat, 
of   water,   and  of  acetoxime   on  it 
(Titherley),  T.,  469  ;  P.,  1897,  46. 
o^z'-Rubidammonium,  and  the  action  of 
heat  on  it  (Titherley),  T.,  469. 
Rubidium,  rftbromiodide,  constitution  of 
(Herty  and  Black),  A.,  ii,  210. 
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Rubidium,  magnesium  hydrogen  carbon- 
ate (Erdmann  and  Kothnee),  A., 

ii,  98. 
^crcarbonate  (Constam  and  Hansen), 

A.,  ii,  550. 
chloride,  electrolytic  conductivity  of 

(Boltwood),  a.,  ii,  240. 
antimony  chlorides(  Wells  and  Foote), 

A.,  ii,  551. 
iodate,    crystallography  of    (Eakle), 

A.,  ii,  22. 
sulphomolybdate    (Rosenheim),    A., 

ii,  497. 
nitrate,   crystallography  of  (Eakle), 

A.,  ii,  22. 
dioxide  (Erdmann   and    Kothnek), 

A.,  ii,  97. 
magnesium  phosphate  (Erdmann  and 

KoTHNER,,  A.,  ii,  98. 
plumbochloride     (Erdmann     and 

Kothner),  a.,  ii,  98. 
selenate,  crystallography  and  physical 

properties  of  (Tutton),  T.,  846  ;  P., 

1897,  115. 
silicotungstate      (Wyruboff),       A., 

ii,  175. 
sulphate,     separation     of    potassium 

sulphate    from,    by     aid    of    the 

telephone         (Erdmann),  A., 

ii,  385. 
iron  alum  (Erdmann  and  Kothner), 

A.,  ii,  98. 
Ruby    from      Burma     (Bauer),      A., 

ii,  179. 
modes  of  occurrence  of  (Bauer),  A., 

ii,  180. 
Rue  oil,  examination  of  (Schimmel  and 

Co.),  A.,  ii,  436. 
Rufigallol,  formation  of  (Schiff),   A., 

i,  349. 
Rumanite.     See  Roumanite. 
Riimex  ohtusifolius,  occurrence  of  querce- 
tin  in  (Perkin),  T.,  1199;   P.,  1897, 
198. 
Rnssfiila,  extraction  of  laccase  and  tyro- 
sinase from  different  species  of  (Ber- 
trand),  a.,  ii,  117,  338. 
Russula  delica,  the  oxidising  ferment  of, 
and  its  action  on  aniline  (Bourque- 
lot),  a.,  ii,  66,  223. 
Rutile,    from    Sweden    (Weibull  and 

Upmark),  a.,  ii,  266. 
etch-figures  with  potassium  hydrogen 

fluoride  and  isomorphism  of  (Ret- 

gers),  a.,  ii,  18. 
action     of     potassium     fluoride     on 

(Traube),  a.,  ii,  47. 
artificial,    containing    various    oxides 

(Traube),  A.,  ii,  47. 
Rutin,   isomerism    of,    with    quercitrin 

(Wischo),  a.,  i,  433. 
Rye.     See  Agricultural  Chemistry. 


S. 


Saccharic  acid,  rotatory  power  of  (van 

Ekenstein,  Jorlssen  and  Reicher), 

A.,  ii,  130. 
'*  Saccharin  "  {hcnzoicsulphinide),  detec- 
tion    of,    in    beer    (Wauters),    A., 

ii,  356. 
"i/'-Saccharin,"  chloride  of  (Fritsch), 

A.,  i,  72. 
Saccharinic  and  zso-Saccharinic   acids, 

rotatory  power  of  (van  Ekenstein, 

Jorissen       and       Reicher),       A., 

ii,  130. 
Saccharomyces    anomalus,   and   S.    api- 

culahis,  ethereal  salts  produced  in  malt 

by  (Lindner),  A.,  ii,  459. 
Saccharomyces  apiculattcs,  S.  memhrance- 

facicns,   and  S.   pi'oductivus,  non-fer- 

mentability  of  galactose    by    (Bau), 

A.,  ii,  423. 
Saccharomyces  cerevisce,  action    of  high 
temperatures  on  (Nakamura),  A., 
ii,  557. 

S.  cllipsoidetcs,  S.  Logos,  S.  Marxianus, 
and  S.  PastorianuSy  fermentation  of 
galactose  by  (Bau),  A.,  ii,  423. 
Saccharomyces  cllipsoidetcs,  nutrition  of 

(Pfeffer),  a.,  ii,  224. 
Saccharomyces  Japonicus  and   S.   Kcis- 

kcana  ( Yabe),  A. ,  ii,  578. 
Saccharomyccfi.     See  also  Yeast. 
Saccharose.     See  Sucrose. 
Saflfranine  dyes,  oxidation  of  leuco-com- 

pounds  of  (Green),  P.,  1896,  227. 
SaiFranines,constitutionof(KEHRMANN), 

A.,  i,  107  ;  (NiETZKi),  A.,  i,  108. 
Saffraninone,   and  its    salts,  monacetyl 

and     salicylaldehyde     derivatives 

(Fischer  and  Hepp),  A.,  i,  257. 
Saffranol  and  its  salts  and  acetyl  deriva- 
tive (Fischer  and  Hepp),  A.,  i,  258. 
tt^-Saflfranone,    action     of   phosphorus 

chloride  on  (Fischer  and  Hepp),  A., 

i,  636. 
Saffrole,  from  oil  of  cinnamon  (Duyk), 

A.,  i,  358. 
iso-Saflfrole,  preparation  of,  from  safrole 

(Gassmann),-A.,  i,  337. 
St.  Ignatius'  beans,  amount  of  strychnine 

in  (Sander),  A.,  i,  384. 
Salazinic  acid,  properties  of  (Zopf),  A. 

i,  363. 
'*  Salhydranilide,"  action  of  condensing 

agents  on  (Blau),  A.,  i,  413. 
**  Salhypnone."       See    Salicylic     acid, 

benzoylmethylic  salt  of. 
^jam-Salicyl  (Rivals),  A.,  i,  413, 
Salicylaldehyde,  action  of  phenylhydr- 
azine  on  (Fischer),  A.,  i,  469. 

condensation  of,  with  phenylhydrazine 
(Causse),  a.,  i,  679. 
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Salicylaldehyde,  red   colouring  matter, 
C14H10O3,    obtained   from  (Nencki 
andSroEBER),  A.,  i,  521. 
substance  derived  by  elimination  of 
water  from  the  caustic  potash  com- 
pound of  (Rivals),  A.,  i,  413. 
Salicylaldehyde-ethylenetliionaniic  acid 
(MicHAELis     and      Graentz),      A., 
i,  395. 
Salicylaldehydesemioxamazone     (K  erp 

and  Unger),  A.,  i,  270. 
Salicylaldehydesulphonic   acid   and   its 
salts  andphenylhydrazone  (Blau),  A., 
i,  413. 
Salicylaldehydetrimethylenetliionaniic 
acid  (MicHAELis  and  Graentz),  A., 
i,  395. 
o-Salicylaldoxime,  behaviour  of  benzoyl 
derivative  towards  hydrogen  chloride 
(MiNUNNi  and  Vassalo),  A.,  i,  43. 
Salicylic  acid,  preparation  of  (Walker), 
A.,  i,  569. 
electrolytic   dissociation   of    (Euler), 

A.,  ii,  88. 
molecular  weight  of,  in  solid  solution 

(Bodlander),  a.,  ii,  133. 
estimation  of  (Freyer),  A.,  ii,  608. 
Salicylic  acid,  sodium  salt  of,  formation 
of  (Collie),  T.,  1022. 
benzoylmethylic  salt  of,  and  its  oxime 
and   hydrazone   (Voswinkel),    A., 
i,  245. 
Salicylic  acid,  nitro-,  from  o-diazobenzoic 

acid  nitrate  (Weida),  A.,  i,  563. 
Salicylic       anhydride,      3  :  5-rftchloro- 

(ANSCHiJTz),  A.,  i,  219. 
Salicylic    chloride,    3  :  5-ci^ibromo-, 
3  : 5-bromonitro-  and  5 : 3-bromonitro-, 
3-chloro-,    3  :  5-c?zchloro-,  5  :  3-chloro- 
nitro-,     3 : 5-f^tiodo-,      3-nitro-,     and 
3  :5-(^tnitro-  (ANSCHiJTz),  A.,  i,  219. 
Salicylidenemethylwooxazolone  (Schiff 

and  Betti),  A.,  i,  493. 
Salicylochloropliosphine  (  Anschittz),  A . , 

i,  219. 
Saligenol,  bromo-derivative  of  (  Auwer.s), 

A.,  i,  336. 
Salol,     crystallisation     of     supercooled 

(Ostwald),  a.,  ii,  308. 
Salts,    crystalline,    refractive  powers   of 
(TuTTON),  T.,  235  ;  P.,  1897,  10. 
solutions   of   metallic,    absorption  of 
Rontgen  rays  by  (Gladstone  and 
Hibbert),  a.,  ii,  131. 
Sandal  wood    oil,    action   of    stannous 
chloride  on  (Hirschsoiin),  A.,  ii,  236. 
Sandstones   from   Liverpool    (Holland 

and  Dickson),  A.,  ii,  415. 
Santonin,    optically  active,    hemihedral 
crystals  of  (Brugnatelli),  A.,  ii,  4. 
physiological     action     of,     on      dogs 
(Monaco),  A.,  i,  628. 


Santonin,  detection  of,  in  urine  (Daclin), 

A.,  ii,  532, 
Santonous  acids,  benzylic  derivatives  of 

(Castoro),  a.,  i,  629. 
Saponin,     existence      of,     in     Aroidece 
(Chauliaguet,  Hubert  and  Heim), 
A.,  i,  578. 
Sapphire,     modes     of     occurrence    ot 
(Bauer),  A.,  ii,  180. 
transparency    of,    for    Rontgen    rays 
(Doelter),  a.,  ii,  470. 
Sausage  meat,  estimation  of  starch  in 

(Mayrhofer),  a.,  ii,  525. 
Scapolite,  constitution  of  (Clarke),  A., 
ii,  51. 
artificial  (Doelter),  A.,  ii,  54,  329. 
fusion    products  of    (Doelter),    A., 
ii,  329. 
Scheelite  from  Nova  Scotia  (Hoffmann), 

A.,  ii,  503. 
Schiff's  reagent,  precautions  in  the  use 

of  (von  Bitto),  a.,  ii,  468. 
Schizophylhcm   lobatum,   occurrence    of, 
and  production  of  carbon  bisulphide  by 
(Went),  A.,  ii,  578. 
Schreibersite  from  the  Bendego  meteorite 
(Derby),  A.,  ii,  417. 
from    meteoric    irons    (Cohen),    A., 
ii,  56. 
Scopolamine,  the  purity  of  commercial 
(Schmidt),  A.,  i,  385. 
nature  of  (Hesse),  A.,  i,  132. 
Scopolia  roots,  the  alkaloids  of  (Schmidt), 

A.,  i,  385. 
Scopoligenine,  preparation  and  properties 

of  (Schmidt),  A.,  i,  386. 
Scopoline,  action  of  various  reagents  on 

(Schmidt),  A.,  i,  386. 
Sedanolic  acid,  from  oil  of  celery,  silver 
salt  (Ciamician  and  Silber),   A., 
i,  291. 
constitution,  oxidation,  and  reduction 
of  (Ciamician  and    Silber),    A. 
i,  483,  484. 
Sedanolide    (Ciamician    and    Silber), 

A.,  i,  291,  483. 
Sedanonic  acid,  from  oil  of  celery,  silver 
salt,        phenylhydrazone,        oxime 
(Ciamician  and  Silber),  A.,  i,  291. 
constitution    of,    and    its    anhydride 
(Ciamician  and  Silber),  A.,  i,  292, 
483. 
oxidation  of  (Ciamician  and  Silber), 
A.,  i,  484. 
Sediments,  glass  for  collecting  (Spaeth), 

A.,  ii,  281. 
Seedlings,  the  crystalline  nitrogen  com- 
pounds of  (Schulze),  a.,  ii,  156. 
Seeds.     See  Agricultural  Chemistry. 
Selenium  in  N.S.  Wales  (Curran),  A,, 
ii,  102. 
in  coal  (Jorissen),  A.,  ii,  265. 
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Selenium,     spectrum    of    (Runge    and 
Paschen),  a.,  ii,  533. 
vapour    density  of    (Szarvasy),   A., 

ii,  405. 
molecular  weight  of,    at    high    tem- 
peratures (BiLTz),  A.,  ii,  246. 
molecular  weight  of,  when   dissolved 
in     phosphorus     (Beckmann     and 
Pfeiffer),  a,,  ii,  363. 
Selenium      hydride.        See      Hydrogen 
selenide. 
7nonoxide,  non-existence  of  (Peirce), 

a.,  ii,  403. 
Selenious    acid,     estimation     of,    by 
iodine  (Norris  and  Fay),  A.,  ii,  70. 
Selenic    acid,    therm ochemical    data 
relating  to  (Metzner),  A.,  ii,  132. 
estimation   of,    by   iodine    (NoRRis 
and  Fay),  A.,  ii,  70. 
Selenic  anhydride,  heat  of  formation 
of  (Metzner),  A.,  ii,  169. 
Selenium,   estimation    and    separation 
of— 
estimation     of,    in     alkali     selenates 

(Tutton),  T.,  848. 
separation  of  tellurium  from  (GoocH 
and  Peirce),  A,,  ii,  71. 
Semicarbazide,  cyano-  and  dicya.no-,  and 
its       amidoxime       (Thiele       and 
Sghleussner),  a.,  i,  379. 
thiohydrochloride  of,  action  of  nitrous 
acid  on  (Freund  and  Schander), 
A.,  i,  125. 
o-and/?-Semidine  bases,  from  reduction  of 
azo-compounds  (Jacobsen,  Jaenicke 
and  Meyer),  A.,  i,  143. 
Seminin.     See  Mannan. 
Semioxamazide,  and  its  hydrochloride, 
sulphate,   and  carbamide ;    action   of 
heat  on  the  latter  (Kerp  and  Unger), 
A.,  i,  270. 
Septentrionaline,  properties  of,  and  its 
^n'bromo-derivative  (Rosendahl),  A,, 
i,  303.. 
Serpentine      of     the     Austrian     Alps 
(Weinschenk),  a.,  ii,  270. 
from  Corsica  (Oels),  A.,  ii,  53. 
from  near  Florence  (TuRi),  A.,  ii,  562. 
from   ]\Iassachusetts  (Emerson),   A., 

ii,  566. 
pseudomorphous,    from   Sweden 

(Sjoren),  a.,  ii,  326. 
constitution  of  (Clarke),  A.,  ii,  52. 
alteration     of     (Helmhacker),     A., 

ii,  564. 
alteration    of,  by   volcanic   fumaroles 
(Lacroix),  a,,  ii,  508. 
Serpentine,  asbestiform  (Merrill),  A., 

ii,  412. 
Serum-albumin,    See  Albumin. 
Shaking  and  heating  sealed  tubes,  a})pa- 
ratus  for  (Fischer),  A.,  ii,  401. 


Shaking    apparatus   for  the    laboratory 

(Recklinghausen),  A.,  ii,  19. 
Sheep.     See  Agricultural  Chemistry. 
Shellac,  electrical  convection  of,  in  emul- 
sions (PiCTON  and  Linder),  T.,  571. 
Shizosaccliaromyccs  Pombey  indifference  of, 

to  galactose  (Bau),  A.,  ii,  423. 
Siderites,  composition  of  (Hartley  and 

Ramage),  T.,  533;  P.,  1897,  12. 
Silicon,  spark  spectrum  from  fused  salts 
containing     (de     Gramont),     A., 
ii,  238. 
state  of  combination  of,  in  iron  (Cak- 

not  and  Goutal),  A.,  ii,  555. 
comjjounds,  isomorphism  of  titanium 
and  (Retgers),  A.,  ii,  18. 
Silicon  oxide  {silica),  wometric  crystals 
of  (Chrustschoff),  a.,  ii,  505. 
estimation     of,     in     monazite     sand 

(Glaser),  a.,  ii,  191. 
Silicic  acid,  electrical   convection  ot, 
in  solutions  (Picton  and  Linder), 
T.,  571. 
colloidal,  properties  of  (van  Bemme- 

len),  a.,  ii,  137. 
represented  in  minerals  (Clarke), 
A.,  ii,  51. 
Silicates,     mineral,     constitution     of 
(Clarke),  A.,  ii,  50. 
examination       of,      electrolytically 
(Mayencon),  a.,  ii,  599. 
Silicon,  estimation  and  separation  of — 
estimation  of,  in  pig  iron  (Liebrich), 

a.,  ii,  73. 
estimation    of,    in    silicospiegel    and 
ferrosilicon  (Murray  and  Maury), 
A.,  ii,  599. 
Silicospiegel,    estimation   of  silicon   in 

(Murray  and  Maury),  A.,  ii,  599. 
Silicotungstic    acid    (Wyruboff),    A., 

ii,  173. 
Silk,  detection  of  tussah  in  (Filsinger), 

A.,  ii,  296. 
Silkworm  diseases  (Pasteur  Lect,),  T., 

733  ;  P.,  1897,  80. 
Silver,  occurrence  of,  in  common  mine- 
rals (Hartley  and  Ramage),  T. 
533;  P.,  1897,  11. 
in  natural  saline  deposits  and  marine 
plants  (Liversidge),  T.,  298;  P., 
1897,  22. 
ingots,  crystalline  structure  of  (Liver- 
sidge), T.,  1130  ;  P.,  1897,  22. 
atomic  weight  of  (Leduc),  A.,  ii,  549. 
electrochemical   equivalent  of   (Har- 
din), A.,  ii,  483. 
electromotive   force   required  for    the 
separation  of  (Nernst),  A.,  ii,  395. 
melting    point    of    (Holman,    Law- 
rence and  Barr),  A.,  ii,  6. 
oxidation    of,     by    metallic     oxides 
(Wait),  A.,ii,  32 
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Silver-alloys  with  copper,  constitution  of 
(Osmond),  A.,  ii,  449. 
with  copper,  lead,  tin,  antimony,  bis- 
muth, platinum,  gold,  aluminium 
and  thallium,  freezing  points  of 
(Heycock  and  Neville),  A., 
ii,  245. 
with    platinum,    solubility  in    nitric 

acid  (Spiller),  P.,  1897,  118. 
with  tin  and  antimony,  definite  com- 
pounds contained  in  (Charpy),  A., 
ii,  406. 
wath  zinc,  freezing  points  of  (Heycock 
and  Neville),  T.,  407  ;  P.,  1897, 
61. 
Silver   amalgams,  equilibrium  between 
solutions  of  mercurous  and   silver 
nitrates  and  (Ogg),  A.,  ii,  366. 
heat  of  formation  and  specific  heat  of 
(Littleton),  P.,  1896,  220. 
Silver  salts,  decomposition  of,  by  pres- 
sure   (Myers    and    Braun),    A., 
ii,  547. 
antimoniotungstate  (Hallopeau),  A,, 

ii,  179. 
thioantimonites  (Pouget),  A.,  ii,  500. 
thioantimonites    and    thioarsenites 

(Sommerlad),  a.,  ii,  500. 
sulphaurite  (Antony  and  Lucchesi), 

A.,  ii,  43. 
chloride,    solubility    of,    in  ammonia 
solutions    and    dissociation   pres- 
sure of  ammonio-silver  chloride 
(Jarry),  a.,  ii,  259. 
methylamine    compound    of,    with 

(Jarry),  A.,  i,  455. 
estimation  of,  by  blue  molybdenum 
oxide  (Purgotti),  A,,  ii,  77. 
ammonio-chlorides,   dissociation  pres- 
sures in  solution  of  (Jarry),  A., 
ii,  259. 
hydroxide,  electrical  convection  of,  in 
solutions  (PiCTON  and  Linder),  T., 
571. 
hydride  (Bartlett  and  Rice),   A., 

ii,  212. 
iodate,    crystallography   of    (Eakle), 

A.,  ii,  22. 
hyponitrite,  preparation  of  (Hantzsch 

and  Kaufmann),  A.,  ii,  25. 
nitrate,    diffusion    of     (Been),    A., 
ii,  545. 
action  of  acetylene  on  (Arth),  A., 
i,     503;     (Chavastelon),     A., 
1,  545. 
action  of  copper  or  cobalt  on  solu- 
tions     of     (Senderens),      a., 
ii,  171. 
action      of     cuprous       oxide      ou 

(Sadatier),  a.,  ii,  261. 
reduction      of,      by      hydrogen 
[  Senderens),  A.,  ii,  448. 


Silver  copper  nitrate,  basic  (Sabatier), 
A.,  ii,  553. 
^croxynitrate        (Mulder        and 
Heringa),  a.,  ii,  260. 
action  of  heat  on  (Mulder),  A., 
ii,  551. 
nitride  (Smits),  A.,  ii,  34. 
peroxide,  electrolytic (Sulc),  A.,  ii,  98. 
diphosphide  (Granger),  A.,  ii,  371. 
iminodiphosphate  (Stokes),  A.,  ii,  29. 
c^muinotriphosphates    (Stokes),    A., 

ii,  29. 
^rimetaphosphimates    (Stokes),     A. , 

ii,  28. 
^c^rametaphosphimate    (Stokes),    A. 

ii,  95. 
sulphate,  estimation  of,  by  blue  molyb- 
denum oxide  (Purgotti),  A.,ii,  77. 
sulphide,   effect  of  high  temperatures 
on(MouRLOT),  A.,  ii,  373. 
reduction  of,  by  hydrogen  (Phillips), 
A.,  ii,  32. 
Silver  organic  compounds — 
Silver  acetylide,  and  the  action  of  potas- 
sium  cyanide   on    it    (Arth),    A., 
i,  503. 
acetylide-nitrate  (Arth),  A.,  i,  503. 
cyanamide  (Sundvik),  A.,  i,  598. 
fulminate,    decomposition    of    (Hoit- 
sema),  a.,  ii,  17. 
Silver,  detection,  estimation,  and  sepa- 
ration of — 
nitroso-;8-naphthol   as   a  reagent    for 

(Burgass),  a.,  ii,  163. 
estimation  of,    in   commercial  copper 

(Hollard),  a.,  ii,  190. 
estimation  of,  in  minerals  (Truchot), 

A.,  ii,  522. 
separation  of  copper  from  (Murmann), 
A.,  ii,  346. 
Sinalbin,   composition  and  properties  of 
(Gadamer),  a.,  i,  255. 
occurrence     of,      in     white    mustard 
(Gadamer),  A.,  i,  361. 
Sinapic  acid,  from  hydrolysis  of  siiiapin 
(Gadamer),  A.,  i,  255. 
its  ethylic  salt  and  acetyl  derivative, 
and  the  action  of  hydriodic  acid  on 
it  (Gadamer),  A.,  i,  361. 
Sinapin,  salts  of  (Gadamer),  A,,  i,  255, 
361. 
hydrogen  sulphate,  from  the  action  of 
myrosin  on    sinalbin    (Gadamer), 
A.,  i,  255. 
Sinigrin  {potassium  myroiiate)  (Gada- 
mer), A.,  i,  254. 
the    action  of   silver   nitrate   and    of 
barium  chloride  on  (Gadamer),  A. , 
i,  360,  361. 
Skin,  elimination  of  water  and  carbonic 
anhydride    by    the    (Barratt),    A,, 
i,  210. 
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Slag,  basic,  estimation  of  phosphoric  acid 
in        (Herczfelder  ;        Passon  ; 
Sani),  a.,  ii,  344. 
estimation  of  citrate- soluble  phosphoric 

acid  in  (Passon),  A.,  ii,  230. 
estimation    of    readily-sohible    phos- 

fhoric    acid     in      (Gerlach     and 
'asson\  a.,  ii,  158. 
See  also  Agricultural  Chemistry. 
Slag,   crystallised  martin  (Harpf),  A., 

ii,  41. 
Slate     from     Llanberis     (Coste),     A., 

ii,  55. 
Smaltite,    composition    of    (Rammels- 

berg),  a.,  ii,  560. 
Soap,  estimation  of  alkali  and  fatty  acids 
in  (Waltke),  a.,  ii,  195. 
estimation  of  free  fat  in  (Waltke), 

A.,  ii,  195. 
estimation     of     sodium     carbonate, 
silicate,  and  borate  in   (Waltke), 
A.,  ii,  159. 
estimation     of,     in     animal     organs 
(Dormeyer),  a.,  ii,  195. 
Sodioacetoacetic  acid.     See  Acetoaceiic 

acid,  sodio-. 
Sodiobutanetricarboxylic     acid.        See 

Butanetricarboxylic  acid,  sodio-. 
Sodiodiacetylsuccinic    acid.       See    Di- 

acetylsuccinic  acid,  sodio-. 
Sodiodibenzoylsuccinic   acid.      See  Di- 

benzoylsuccinic  acid,  sodio-. 
Sodiodicyanoacetic   acid.       See    Acetic 

acid,  sodiodicyano-. 
Sodiomalonic  acid.      See  Malonic  acid, 

sodio-. 
Sodalite,  constitution  of  (Clarke),  A., 

ii,  51. 
Sodium,  occurrence'of,  in  common  mine- 
rals (Hartley  and  Ram  age),  T., 
533;  P.,  1897,  11. 
action  of  hydrochloric  acid  at  low  tem- 
peratures on  (Dorn  and  Vollmer), 
A.,  ii,  301. 
coloration  of  the  alkali  haloid  salts  by 
the  vapour  of  (Giesel),  A.,  ii,  170  ; 
(Kreutz),  a.,  ii,  210. 
Sodamide,  action  of  ethylic  iodide,  of 
ethylenic  dibromide,  chlorobenzene, 
quinondichlorimide,    carbon    hexa- 
chloride,     aniline,    diphenylamine, 
)8-naphthylamine,  formamide,  acet- 
amide,  propionamide,  and  benzamide 
on  (TiTHERLEY),  T.,  460—467  ;  P., 
1897,  45,  46. 
Sodium  alloys  with   gold,  structure  of 
(Heycock  and  Neville),  P.,  1897, 
105. 
Sodium  salts,  isomorphous  relations  of 
(Krickmeyer),  a.,  ii,  18. 
selenoarsenate(WElNLANDandRuMPF), 
A.,  ii,  257. 


Sodium  selenothioarsenates  (Messinger), 
A.,  ii,  314. 
thioarsenates  (Weinland  and  Rumpf), 

A.,  ii,  257. 
sulphaurite  (Antony  and  Lucchesi), 

A.,  ii,  43. 
boi-ates,   constitution  of  solutions   of  ; 
combination    of,    with    polyvalent 
alcohols    (Kahlenberg    and 
Schreiner),  a.,  ii,  31. 
biborate     {borax)     crystallisation     of 

supersaturated  solutions  of  (Ost- 

wald),  a.,  ii,  309. 
estimation  of,  in  butter  (Planchon 

and  Vuaflart),  A.,  ii,  73. 
detection  of,  in  milk  (Solomin),  A., 

ii,  517. 
estimation  of,   in  soap  (Waltke), 

A.,  ii,  160. 
valuation  of  (Heid),  A.,  ii,  231. 
bromide,  chloride,  and  iodide,  solubility 
of,    in    solutions    of   caustic    soda 
(Ditte),  a.,  ii,  210. 
carbonate,    manufacture    of    (Hasen- 

clever),  a.,  ii,  143. 
freezing  point  and  concentration  of 

the  saturated  aqueous  solution  of 

(de  Coppet),  a.,  ii,  305. 
detection  of,  in  milk  (Solomin),  A., 

ii,  517. 
estimation  of  (KiJSTER),  A.,  ii,  74. 
estimation  of,  in  soap  (Waltke), 

A.,  ii,  160. 
hydrogen    carbonate,    dissociation    oi 

(Rosenthal),  A.,ii,  516. 
analysis  of  (Lunge),  A.,  ii,  386. 
magnesium  carbonate  (Schulten),  A. , 

ii,  146. 
zinc  carbonate  (Kraut),  A.,  ii,  35. 
chlorate,    rotatory    power    of    finely 

powdered  (Landolt),  A.,  ii,  2. 
crystallisation      of     supersaturated 

solutions     of     (Ostwald),      A., 

ii,  309. 
relative  quantities  of  dextro-   and 

IfBVO-crystals  deposited  from  op- 
tically active  solutions  of  (Pope 

and  Kipping),  P.,  1896,  249. 
chloride,    capillary  behaviour  of  the 

crystal  faces  towards  the  mother 

liquors  of  (Barent),  A.,  ii,  10. 
diffusion    of,    in    aqueous   solution 

(Marini),  a.,  ii,  545. 
freezing  point  and  concentration  of 

the  saturated  aqueous  solution  of 

(ee  Coppet),  A.,  ii,  305. 
freezing  points  of  aqueous  solutions 

of  (Raoult),  a.,  ii,  89,  362. 
freezing  points   of  solutions  of,  in 

hydrated      magnesium     chloride 

(van't  Hoff  and  Dawson),  A., 

ii.  361. 
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Sodium   chloride,  water  and   ethylenic 

cyanide,  equilibriniu  in  the  system 

containing     (Schreinemakers), 

A.,  ii,  483. 

combination     of,     with    hydrazine 

(LoBRY  DE  Bruyn),  A.,  ii,  23. 
See  also  Rock-salt, 
chromate,  solubility  of  (Mylius  and 

Funk),  A.,  ii,  443. 
potassium  and  ammonium  chromates 

(Zehenter),  a.,  ii,  322. 
fluoride,     solubility    of,    in    aqueous 
hydrofluoric  acid  (Ditte),  A, ,  ii,  210. 
zirconium  fluoride  (Wells  and  Foote), 

A.,  ii,  559. 
c^ifluoroxyiodate      (Weinland      and 

Lauenstein),  A.J  ii,  312. 
hydroxide,  purification  of  commercial 
(Murmann),  a.,  ii,  448. 
electrolytic  conductivity  and  specific 
gi-avity  of  a  normal  solution  of 
(LooMLs),  A.,  ii,  301. 
freezing   points  of   dilute  aqueous 
solutions  of  (LooMis),  A.,  ii,  305. 
estimation  of,  in  presence   of  car- 
bonates (KiJSTER),  A.,  ii,  74. 
iodate,    iodate-iodide,    and   ^eriodate 
crystallography  of  (Eakle),  A.,ii,  21, 
iodide,  electrolytic  dissociation  of,  in 
acetone    solution    (Carrara),    A., 
ii,  472. 
pyro-  and  meta-thioarseno-thiomolyb- 
dateand  -oxythiomolybdate  (Wein- 
land and  Sommer),  A.,  ii,  556,  557. 
manganimolybdate     (Pilchard),     A., 

ii,  498. 
sulphomolybdate,  and  octomolybdate 

(Rosenheim),  A.,  ii,  497. 
nitrate,  refractive  powers  of  solid  and 
dissolved  (Gladstone  and   Hib- 
BERT),  T.,  824. 
freezing  point  and  concentration  of 
the  saturated  aqueous  solution  of 
(de  Coppet),  a.,  ii,  305. 
analysis  of  (Pagnoul),  A.,  ii,  230. 
.  nitrite,  action   of  sodium   acetate   or 
formate  on  (Kerp),  A.,  i,  261. 
nitrohydroxylamine     (Angeli),     A., 

ii,  24. 

phosphates,  freezing  points  of  dilute 

aqueous  solutions  of  (Loomis),  A., 

ii,  305. 

irainodiphosphate  (Stokes),  A.,  ii,  29. 

c^iiminotriphosphate     (Stokes),     A., 

ii.  29. 
^Wmetaphosphimate     (Stokes),     A., 

ii,  28. 
fe^rametaphosphimate    (Stokes),   A., 

ii,  95. 
oxyselenophosphate  (Muthmann  and 

Clever),  A.,  ii,  30. 
thioselenide  (Messinger),  A.,  ii,  313. 


Sodium  silicate,  freezing  points  of  dilute 

aqueous    solutions    of    (Loomis), 

A.,  ii,  305. 

estimation   of,  in   soap  (Waltke), 

A.,  ii,  160. 

silicotungstates      (Wyruboff),      A., 

ii,  174. 
sulphate,    freezing  points    and    con- 
centrations of  the  saturated  aque- 
ous solutions  of  (de  Coppet),  A., 
ii,  305. 
action  of  diy  hydrochloric  acid  on 
(Colson),  a.,  ii,  211. 
vanadium  alum  (Piccini),  A.,  ii,  215. 
thiosulphate,    contraction  during  the 
dissolution   of  (Schiff   and    Mon- 
SACCHi),  A.,  ii,  90. 
sulphide,    solubility  of  bismuth    sul- 
phide in  (Stillman),  A.,  ii,  127. 
sulphite,  active  oxygen  formed  during 
the  slow  oxidation  of  (Jorissen), 
A.,  ii,  487. 
metatungstate  colloidal  (Sabani^.eff), 
A.,  ii,  456. 
Sodium  organic  compounds  : — 
Sodium  cyanide,    preparation    of,    from 

sodium  nitrite  (Kerp),  A.,  i,  261. 
Sodium,      detection,    estimation,    and 
separation  of — 
detection  of  (Kreider  and  Brecken- 

ridge),  a.,  ii,  74. 
estimation  of,  in  commercial  alumin- 
ium (Handy),  A.,  ii,  192. 
estimation   of,    in  fire-clays     (Rein- 

hardt),  a.,  ii,  599. 
estimation  of,  in  presence  of  potassium 
(Beilstein  and  von  Blaese),   A., 
ii,  518. 
separation  of  potassium  from  (Krei- 
der and  Breckenridge),  A.,  ii,  74. 
Soils  from  Hawaii  (Lyons),  A.,  ii,  217. 
action  of  alkali   carbonates  in  (Hil- 
gard),     a.,    ii,    58;    (Mingaye), 
A.,  ii,  59. 
precipitation  of  dextrin  by  (Lachatjd), 

A.,  ii,  445. 
new    method    for    the      analysis    of 
(WoHLTMANN    and     Kratz),    a., 
ii,  463. 
estimation  of  calcium     carbonate  in 

(Sestini),  a.,  ii,  600. 
See  also  Agricultural  Chemistry. 
Soja.     See  Agricultural  Chemistry. 
Solanaceous  alkaloids,  gold  salts  of  the 

(JowETT),  T.,  679  ;P.,  1897,  136. 
Solidification  of    super-cooled    liquids 

(Tammann),  a.,  ii,  445. 
Solution,  distribution  of  a  current  among 
the  ions  in  a  (v.  Stackelberg),  A., 
ii,  471. 
velocity  of  (Noyes  and  Whitney), 
A.,  ii,  479. 
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Solution  : — 

Solubility, abnormal,  of  certain  sulphates 

in    fused    sodium     sulphate     (Le 

Chatelier),  a.,  ii,  135. 
curves,  non-identity   of,    with   fusion 
curves  (Bancroft),  A.,  ii,  134. 

peculiarities  of    (Le    Chatelier), 
A.,  ii,  203. 

of  salts,  equations  to  the(LENOBLE), 
A.,  ii,  367. 
of  hydrated   compounds,   in   aqueous 

alcohol  and  ether  (Bodtker),  A., 

ii,  367. 
of  super-cooled  liquids  (Bruner),  A., 

ii,  478. 
of     mixed     crystals      (Fock),      A., 

ii,  479. 
in  water  of  mixed  crystals  of  hydrated 

copper  and  zinc   sulphates   (Stor- 

tenbeker),  A„  ii,  250. 
of  racemic    and    pseudoracemic    sub- 
stances  (Kipping  and  Pope),    T., 

998  ;  P.,  1897,  136. 
of  salts  in  alcohol  and  acetone  (Bath- 

rick),  a.,  ii,  135. 
of  some  readily  soluble  salts  in  water 

(Mylius  and  Funk),  A.,  ii,  442. 
of  alkali  halogen  salts  in  solutions  of 

the  corresponding  hydroxide(DiTTE), 

A.,  ii,  210. 
of  the  hydrates  of  cadmium  sulphate 

(Mylius  and  Funk),  A.,  ii,  316. 
of  calcium  carbonate  and  phosphate  in 

water  (Pollacci),  A.,  ii,  260. 
of  hydrazine  in  various  solvents,  and 

of  salts   in  hydrazine  (Lobry    de 

Bruyn),  a.,  ii,  23. 
of  lithium  borate  (Le  Chatelier),  A., 

ii,  448. 
of  magnesium  chloride  and  potassium 

sulphate,  and  of  magnesium  sulphate 

and    potassium    chloride    (Lowen- 

herz),  a.,  ii,  396. 
of  mercuric  chloride  in  methylic  alcohol 

(McIntosh),  a.,  ii,  372. 
of  phloretin  in  moist  ether  (Schiff), 

A.,  ii,  444. 
of  potassium,  rubidium,   and  caesium 

selenates   in  water    (Tutton),    T., 

850  ;  P.,  1897,  115. 
of  silver  chloride  in  ammonia  solutions 

(Jarry),  a.,  ii,  259. 
of  sodium  and  potassium  fluorides  in 

aqueous  hydrofluoric  acid  (Ditte), 

A.,  ii,  210. 
of  sodium  and  potassium  tartrates  and 

Eochelle  salt  (van  Leeuwen),  A., 

ii,  397. 
Solutions,  apparatus  for  the  determina- 
tion   of     the     boiling     points    of 

(Fuchs),  a.,  ii,  244  ;  (Jones),  A., 

ii,  539. 


Solutions  containing  uni-  and  bi-valent 
cations  with  the  same  anion,  differ- 
ence of  potential  between  (LoviSn), 
A.,  ii,  4. 
Dalton's  law  in  (Wildermann),   T., 

743;  P.,  1897,  119. 
influence  of  molecular  association  on 
the  properties  of  (Crompton),  T., 
925;  P.,   1897,  109. 
influence  of  pressure  on  the  refractive 

indices  of  (Tammann),  A.,  ii,  197. 
molecular  depression  of  freezing  point 
in  dilute  (Wildermann),  T.,  796  ; 
P.,  1897,  139. 
non-concentrating    (Meyerhoffer), 

A.,  ii,  442. 
of     colloidal     substances,     electrical 
convection  in  (Picton  and  Linder), 
T.,  568. 
of    colourless     salts,    relative    trans- 
parency of  (Spring),  A.,  ii,  15. 
of  electrolytes,   equilibrium    between 
metallic  mixtures  and  (Nernst), 
A.,  ii,  366. 
molecular  association  theory  of  the 
properties    of    (Crompton),    T., 
941  ;  P.,  1897,  110. 
of  non-associating  liquids,  densities  of 

(Linebarger),  a.,  ii,  8. 
of    salts,    conductivity     for    heat    or 
(Bredig),  a.,  ii,  471. 
labile    equilibrium    of    (Blumke), 
A.,  ii,  14. 
solid,    formation     of,  'in     cryoscopic 
molecular  weight  determinations 
(Beckmann  and  Schulten),  A., 
ii,  362. 
molecular  weight  of  salts  in  (Fock), 

A.,  ii,  481. 
of  cyclopentadiene  and  benzene,  and 
of    fluorene     and    phenanthrene 
(Gabelli),  a.,  ii,  14. 
of  salicylic  and  benzoic  acids  (Ciami- 

ciAN  and  Garelli),  A.,  ii,  250. 
of  salicylic  acid  in  benzoic  acid,  and  of 
phenol  in  benzene  (Bodlander),. 
A.,  ii,  133. 
supersaturated,      crystallisation      of 
(Ostwald),  A.,  ii,  308. 
Sophora,      occurrence    of    cytisine     in 
various    species    of      (Plugge    and 
Rauwerda),  a.,  ii,  186. 
Sorbinose  phloroglucide,  and  its  anhy- 
dride (Councler),  a.,  i,  613. 
Sorbose,  behaviour  of,  in  the  organism 
(Voit),  a.,  ii,  511. 
estimation    of,    by    means  of    iodine 
(Romijn),  a.,  ii,  466. 
Sordidic  acid  (Hesse),  A.,  i,  257. 
Sound,  velocity  of,  through  substances 
in    corresponding    states    (Bakker), 
A.,ii,  17. 
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Sound,    wave-length   of,  in  liquid   and 
gaseous    ether     (Perman,      Ramsa\ 
and  Rose-Innes),  A.,  ii,  249. 
Sparteine,  constitution  of  (Ahrens),  A,, 
i,  232. 
and  oxysparteine,  action  of  hydrogen 
peroxide  on  (Ahrens),  A,,  i,  232. 
Specific    gravity.     See    Density,     rela- 
tive. 
Specific  inductive  capacity.     See  Elec- 
trochemistry : — Dielectric  constant. 
Spectrum.     See  Photochemistry. 
Hpergula  arvensis  and  S.  maxima.     See 

Agricultural  Chemistry. 
Spermatozoa,  chemistry  of  (Mathews), 

A.,  ii,  572. 
Spessartite  from  Bavaria  (Weinschenk), 
A.,  ii,  413. 
from       Sardinia      (Lovisato),       A., 
ii,  566. 
Sphene,    transparency  of,    for   Rbntgen 

rays  (Doelter),  A.,  ii,  470. 
Spiegels,    estimation   of   manganese    in 

(Brearley,  a.,  ii,  233. 
Spinel,     genesis    of    (Liebrich),     A., 
ii,  661. 
artificial  (Doelter),  A. ,  ii,  329. 
Spodumene,   constitution  of  (Clarke), 

A.,  ii,  52. 
Spontaneous       generation      (Pasteur 

Lect.),  T.,  716;  P.,  1897,  79. 
Spurrey.     See  Agricultural  Chemistry. 
Stable     manure.        See      Agricultural 

Chemistry. 
Stachyose,  estimation  of,  by  means  of 

iodine  (Romijn),  A.,  ii,  466. 
Staphylococcus    -pyogenes,     discovery    of 
(Pasteur  Lect.),  T.,  737  ;  P.,  1897, 
80. 
Staphylococcus  pyogenes  aureus,  action  of, 
on  egg  albumin  (Emmerling),  A., 
ii,  113. 
action    of    reagents    on    (Paul    and 
Kronig),  a.,  ii,  155. 
Starch,  preparation  of  pure  (Witt),  A., 
i,  235. 
electrical   convection  of,   in  solutions 

(PiCTON  and  Linder),  T.,  571. 
action  of  chloral  hydrate  on  (Schar), 

A.,  i,  454. 
action  of  chloroform  on  (Musset),  A., 

i,  455, 
action  of  diastase  on  (Ling  and 
Baker),  T.,  508,  513;  P.,  1897, 
3. 
hydrolysis  of,  by  diastase,  experimental 
methods  used  in  the  estimation  of 
the  solid  products  from  the  solution- 
density,  and  limits  of  accuracy  in  the 
methods  used  (Brown,  Morris  and 
Millar),  T.,  72,  99,  100,  106;  P., 
1896,  241,  242. 


Starch,hydrolysis  of,  by  diastase  products 

of  determination  of  specific  rotatory 

power  of;  relation  of  [o]j  to  [ajo,  and 

of  sp.  rot.  power  and  cupric-reducing 

powers,    cupric-reducing  power  of, 

and  solution  densities  of  (Brown, 

Morris  and  Millar),  T.,  79,  84, 

90,  94,  115  ;  P.,  1896,  242. 
thermochemistry  of  hydrolysis  of,  b)- 

maltextract,  taka  diastase,  saliva,  and 

pancreatin  (Brown  and  Pickering), 

T.,  785;  P.,  1897,  130. 
action  of  gelatin  on  (Beyerinck),  A., 

i,  548. 
action  of  iodine  on   (Rouvier),   A., 

i,  312. 
potato,  action  of  green  malt  on  (Prior), 

A.,  i,  312. 
precipitation     of,     by    certain     salts 

(Young),  A.,  i,  235. 
soluble,  specific-rotation  of  (Brown, 
Morris  and  Millar),  T.,   114  ; 
P.,  1896,  243. 

solution-densitv  of  (Brown,  Morris 
and  Millar),  T.,  78;  P.,  1896, 
242. 
influence  of,  on  absorption  of  peptone 

from  the  intestine  (Farnsteiner), 

A.,  ii,  111. 
estimation  of  (Konig),  A.,  ii,  165. 
estimation  of,  with  iodine  vohimetri- 

cally  (Littleton),  A,,  ii,  235. 
estimation  of,  in  cereals  (Lindet),  A., 

ii,  525. 
estimation  of,  in  sausage  meat  (Mayr- 

hofer),  a.,  ii,  525. 
See  also  Agricultural  Chemistry. 
Starches,  action  of  enzymes  on  (Stone) 

A.,  ii,  462. 
Starches.     See  also  : — 
Glycogen. 
Inulin. 
Jecorin. 
Starvation,  influence  of,  on  the  bones  and 

teeth  (Weiske),  A.,  ii,  219. 
Stassfurthite,  spectroscopic  analysis  of 
(Hartley  and  Ramage),  T.,  550  ;  P., 
1897,  47. 
Staurolite,  constitution  of  (Clarke),  A., 

ii,  52. 
Stearanilide,  preparation  of  (Claus  and 

Hafelin),  a.,  i,  187. 
Stearic    acid,    occurrence   of,    in    yeast 

(Gerard      and      Darexy),      A,, 

ii,  459. 
contraction  during  the  solidification  of 

(Heydweiller),  a.,  ii,  545. 
oxidation  of  (Marie),  A.,  i,  266. 
salts  of   some    alkaloids   (Zanardi), 

A.,  i,  303. 
estimation  of,  in   fats   (Helmer   and 

Mitchell),  A.,  ii,  289. 
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Stearic    anhydride    (Beckmann),    A., 

i,  249. 
Stearolactone,  from  oleic  acid  (David), 

A.,  i,  397. 
Stearophenone.     See  Phenyl  heptadecyl 

ketone. 
Stearopten,    from  French  oil    of  roses 
(DupoNT     and     Guerlain),     A., 
i,  161. 
(diosphenol),  CjoHigO,  from  oil  of  bucco 
leaves,      oxime,      phenylhydrazone 
(Kondakoff),  a.,  i,  227. 
Stearo-i^-tolueneamide,    and    stearo-??i- 
xyleneamide  (Claus  and  Hafelin), 
A.,  i,  187. 
Stearoxylone.      See    Xylyl    heptadecyl 

ketones. 
Steel.     See  under  Iron. 
Stephanite,      constitution    of 
(BuTUREANu),  A.,  ii,  562. 
artificial  (Sommerlad),  A.,  ii,  500. 
Stercorin,  identity  of,  with   coprosterol 

(Flint),  A.,  ii,  575. 
Stereocaulic  acid,  occurrence  of,  in  Lc- 
canora  hadia  (Zopf),  A.,  i,  436. 
occurrence  of,    in  Parmclia  aleurites 
and  P.  saxatalis  (Zopf),  A.,  i,  436. 
its    acetyl    derivative,    properties    of 
(Zopf),  A.,  i,  363. 
Stereocaulon,    constituents    of    various 

species  of  (Zopf),  A.,  i,  363. 
Stereo-isomeric    compoundB,    molecular 
refraction  and  dispersion  of  (BRtJHL), 
A.,  ii,  129. 
Sterigmatocystis  nigra,  function  of  tannin 

in  leaves  of  (Gerber),  A.,  ii,  461. 
Stibiconite  ■?  from  Quebec  (Hoffmann), 

A.,  ii,  103. 
Stibnite,  crystals  of,  in  slag  (Heberdey), 

A.,  ii,  265. 
Stilbene  {s-diphenyleihylcne),  preparation 
of  (Sudborough),  T.,  221. 
the  second  modification  of  (Otto  and 

Stoffel),  a.,  i,  533. 
dibromide,      preparation     of     (Sud- 
borough), T.,  221. 
Stilbene,  rfibromo-,  chloro-,  chlorobromo- 
and    dimtxo-    (Sudborough),    T., 
218—223  ;  P.,  1897,  20. 
/3-chloro-,  preparation  of,  and  its  di- 
bromide    and      dichloride      (Sud- 
borough), T.,   220,  221,  222;  P., 
1897,  20. 
Stilbite,   dehydration  of   (Rinne),   A., 
ii,  327. 
genesis  of  (Lacroix),  A.,  ii,  506. 
Stirrer,  a  new  (Schultze),  A.,  ii,  138. 
Stomach,    supposed  inversion  of  cane- 
sugar  in  the  (Kobner),  A.,  ii,  111, 
human,  formation  of  indole  and  hydro- 
gen    sulphide    by    bacteria    from 
(Strauss),  A.,  ii,  419. 
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straw,  barley,  fermentation  of  the  hydro- 
lytic  products  of  (Cross,  Bevan  and 
Smith),  T.,  1007. 
Strawberries,  analysis  of  the  juice   of 

(Einicke),  a.,  ii,  156. 
Straws.     See  Agricultural  Chemistry. 
Streptococcus  longics,  action  of,  on   fibrin 

(Emmerling),  a.,  ii,  578. 
Streptococcus     pyogenes,      discovery     of 
(Pasteur      Lect),     T.,     737 ;     P., 
1897,  80. 
Stromeyerite    from    British    Columbia 

(Hoffmann),  A.,  ii,  504. 
Strontium,   occurrence   of,    in   common 
minerals  (Hartley  and  Ramage), 
T.,  533;  P.,  1897,  11. 
carbonate,  precipitation  of  dextrin  and 
other  organic  substances  by  (Lach- 
aud),  a.,  ii,  445. 
chlorate,   solubility  of  (Mylius   and 

Funk),  A.,  ii,  443. 
chloride,  freezing  point  and  concentra- 
tion of  the  saturated  aqueous  solu- 
tion of  (de  Coppet),  a.,  ii,  305. 
freezing    points  of    dilute   aqueous 
solutions  of  (LooMis),  A.,  ii,  305. 
sulphomolybdate    (Rosenheim),    A. , 

ii,  497. 
nitrate,  freezing  point  and  concentra- 
tion of  the  saturated  aqueous  solution 
of  (de  Coppet),  A.,  ii,  305. 
silicotungstate       (Wyruboff),      A., 

ii,  176. 
and  lead    thiosulphates,  solubility  of 
isomorphous    mixtures  of    (Fock), 
A.,ii,  480. 
sulphide,    phosphorescence  of    (Rod- 
riguez), A.,  ii,  450  ;    (Mourelo), 
A.,  ii,  469. 
Strychnine  acetophenone  bromide  (Rum- 
pel), A.,  i,  645. 
detection  of  (Hilger  and  Jansen),  A., 
ii,  436  ;  (Jaworowski),  A.,  ii,  610. 
estimation  of  (Keller),  A.,  ii,  84. 
estimation  of,  in  presence  of  bromine 
(Sander),  A.,  i,  384. 
Styphnic  acid  (2:4:  Q-trmitroresoi'cinol), 
from  nitration  of  baptigenin  (Gorteb), 
A.,  i,  627. 
Styracin,  occurrence  of,  in  Xanthorrhea 

(Hildebrand),  a.,  i,  228. 
Styrene  [cinnaTnene,  phenylethylene),  di- 
chloro-    and    trichXovo-   (Biltz),    A., 
i,  574. 
Styryldihydroresorcinol      (Vorlander 

and  Erig),  A.,  i,  276. 
Styryldihydroresorcylic    acid,     ethylic 

salt  of  (Vorlander),  A.,  ii,  275. 
Suberic  acid,  dialdehyde  of,  hydroxyl- 
amine   compound   and  semicarbazone 
of  (VON  Baeyer),  a.,  i,  588,  589. 
Suberone.    See  cyc/o-Heptanone. 
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SuberylglycoUic  acid.      See  Hydroxy- 

ci/cZoheptanecarboxylic  acid. 
Substance,   CgHgNOg,    from    action    of 

water    on    glycollic  nitrile   (Esch- 

weiler),  a.,  i,  399. 
CgHgNOg,  from  the  oxidation  of  oxy- 

sparteine  (Ahrens),  A.,  i,  232. 
C3H4N2SOBr2,  from  action  of  bromine 

on  thiohydantoin  (AnDreasch),  A., 

1,  328. 
C3H5NCS,  and  its   silver  derivatives 

from  rayronic  acid  (Gadamer),  A. , 

i,  254. 
CgHgNgOa,  front  dicyatioselriicarbazide- 

amidoxime  (Thiele  and  Schleuss- 

Ner),  a.,  i,  380. 
C4H5NAg3S204,   from    the    action    of 

silver  nitrate  on  sinigrin  (Gadamer), 

A.,  i,  360. 
C4H7N2SCI,    from    allylaminothiotri- 

azole  and  hydrochloric  acid  (Freund 

and  ScliWARz),  A.,  i,  125. 
C4H8N8SO2,  from  hydtazothiodicarbon- 

amide  on  oxidation  (Freund  and 

Schander),  a.,  i,  126. 
C4H9N2O,  obtained  by  action  of  diaceto- 

nitrile  on  aldehyde-ammonia  (Rie- 

del),  a.,  i,  220. 
C4H9NS2,HI,    from     dimethylformo- 

carbothialdine  and  methylic  iodide 

(Del^pine),  a.,  i,  456. 
C4H10N2O,  from  urine  (de  Coninck), 

A.,  i,  400. 
CsHsNaOg,  obtained  in  electrolysis  of 

benzoic  acid  (Lob),  A.,  i,  344. 
C5H7NO,  from  pyridine  on  electrolysis 

(Pincussohn),  a.,  i,  542. 
C5H10O2CI2,      from      pentinene      and 

hypochlorous    acid    (Euler),     A., 

i,  585. 
C6H4N4O2,  from   the  action  of  water 

on  cyanomethazonic  acid  (Scholl), 

A.,  i,  9. 
C6H5NCI4O,     from     o-^eM.^rtchloro-1- 

methyl-3-ketoc?/c^opentene  and  am- 
monia   (Zincke,    Bergmann    and 

Francke),  a.,  i,  508. 
CgHgNaO,  obtained  by  action  of  am- 
monia on  the  product  of  the  action 

of  ethylic  cyanoacetate  on  aldehyde- 
ammonia  (Riedel),  a.,  i,  220. 
CeHuNsOg,   from   action   of  aqueous 

alkalis  on  anhydrodimethylalloxan- 

semicarbazide      (Bromberg),      A., 

i,  181. 
C6H14I3N,   from   trimethyldihydroxy- 

propylammonium  chloride  and  hydr- 

iodic      acid      (Hartmann),       A., 

i,  316. 
CgHuNsOY,  from  dicyanosemicarbazide- 

amidoxime  (Thiele  and  Schleuss- 

ner),  a.,  i,  380. 


Substance,  CeHiglNClO,  from  trimethyl- 

dihydroxypropylammonium  chloride 

and  hydriodic  acid  ;  also  its  auro-  and 

platino-chlorides  (Hartmann),  A., 

i,  316. 
CyH^O'NCS,  from  action  of  myrosiu 

on  sinalbin  (Gadamer),  A.,  i,  255. 
C7H10N2O2,    obtained     by    actioh    of 

ethylic    cyanacetate    on   aldehyde- 
ammonia  (Riedel),  A.,  i,  220. 
C7H11NO,  from  the  action  of  bromine 

on    f?-lupanine   salts   (Davis),   A., 

i,  174. 
Ci,Hi2N20,  obtained  from  hexahydro- 

anthranilamide,  and  its  nitroso-  and 

benzoyl  derivatives   (EinhOrn  and 

Bull),  A.,  i,  346. 
C8H10O4,  from  ethylic  acetonedicarb- 

oxylate      and      ethylic      succinate 

(Rimini),  A.,  i,  25. 
CsHjgNO,  from  the  action  Of  bromine 

on    d-lupanine  salts   (Davis),   A., 

i,  174. 
CgHgNgSOj    from    phenylmethylthio- 

semicarbazide  and  carbonic  cliloride, 

isomeric  forms  of  (Marckwald  and 

Sedlaczek),  a.,  i,  231. 
CgHjiNOg,  from  o-acetoacetylpyridine 

on  reduction,  and  its  salts  (Micko), 

A.,  i,  97. 
CgHj20,   obtained  by  reducing  4-hy- 

droxy-2 : 5-dimethylbenzylic  alcohol, 

3  :  6-(?zbromo-  (Auwers  and  Baum), 

A.,  i,  35. 
CgHjgNOg,  froui  diethyliccycZopentan- 

trione-1  :  3-dicarboxylic    acid     and 

hydroxy  lamine       (Rimini),        A., 

i,  25. 
CgHigNgS.HI,  from  phenylmethylthio- 

semicarbazide  and  methylic  iodide 

(Marckwald  and  Sedlaczek),  A., 

i,  231. 
CioHgNOg,    formed    by  heating    azo- 

opianic  acid  with  hydrochloric  acid 

(Glaus  and  Predari),  A,,  i,  349. 
CioHioNgOs,  from  hydrolysis  of  sub- 
stance C10H14N0O3  (Hinsberg),  a., 

i,  121. 
CioHi2Na2S204,      from      dithioacetyl- 

acetone      and      sodium      ethoxide 

(Vaillant),  a.,  i,  265. 
C10H17NO2,     from    z5o-aminocamphor 

hydrochloride  and    hydroxylamine 

(Tiemann),  a.,  i,  250. 
C,oH2o02,  from  the  action  of  sodium 

hydroxide     on    gutta-percha    resin 

(Tassinari),  a.,  i,  93. 
C10H20O2,    from  tsovaleraldehyde  and 

potassium  carbonate    (Reychler), 

A.,  i,  549. 
C11H13NO2,  from  diacetyl-?>i-cresol  and 

ammonia  (Glaisen),  A.,  i,  595. 
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Substance,  CnHigNjOg,  from  ethylating 
monobromethyltheobroiuine  (van 
DER  Slooten),  a.,  i,  382. 

(Cj2H403)n,  from  the  action  of  heat 
on  copper  acetylide  (Soderbaum), 
A.,  i,  309. 

CijHgClgOa,  from  ]iydroxy-o-methyl- 
pentachloropentencarboxylic  acid 
and  water  or  sodium  acetate 
(ZiNCKE,  Bergmann  and 

Francke),  a.,  i,  509. 

C^aHeClgOs,   from   hydroxy-o-methyl- 
pentachloroc^/c^opentenecarboxylic 
acid  and   water  or  sodium   acetate 
(Zincke    and    Prenntzell),     A., 
i,  511. 

CiaHgClgO,       from       substance, 
CiaHgClgOg,  and  phosphorus  jjenta- 
chloride  (Zincke,   Bergmann  and 
Francke),  A.,  i,  509. 

'  C12H12NO3CI,  from  chlorocitraconanil- 
dichloride  and  methylic  alcohol 
(Anschutz  and  Meyerfeld),  A., 
1,  367. 

CjaHigNgOy,  from  5-methyl-3-diox- 
imiuoethyl-4-wooxazoloBoxime  and 
nitrogen  tetroxide  (Sciioll  and 
Baumann),  a.,  i,  492. 

Ci2Hi4N'o03,  obtained  by  action  of 
nitrous  acid  on  7-acetyl-)8-phenyI- 
butyramide  anhydride  (Vorlander 
and  Knotzsch),  A.,  i,  285. 

C12H14N2O3,  from  ethyljc  chloracetate 
and  o-phenylenediamine  (HiNS- 
berg),  a.,  1,  121. 

Ci2H220n,  from  fermentation  of 
isomaltose,  and  osazone  of  (Ling 
and  Baker),  T.,  521 ;  P.,  1897,  3,  4. 

C13H14O2,    from  bitter  fennel  oil 
(Tardy),  A.,  i,  578. 

CisHigNOg,  from  methylenebisdihy- 
droresorcinol  and  alcoholic  ammonia 
(Vorlander  and  Kalkow),  A., 
i,  513. 

Cj3Hi5'N'302,  from  the  ketolactone- 
imide  of  )8-acetylglutaric  acid  and 
phenylhydrazine  (Emery),  A., 
i,  325. 

C13H20O,  from  methylc|/tfZohexenone 
and  acetone  or  mesitylic  oxide 
(WALLAcn),  A.,  i,  159. 

C13H20O3,  from  tso-lauronolic  acid  and 
ethylic  malonate  (Blanc),A.,  i,  538. 

Ci3H23Br2lSr02,HBr,      and 

CiiHgBrNOgjHBr,  from  the  action 
of  bromine  on  ethylic  salt  of 
l-ethylmeroquinenine(KoENias),A., 
i,  498. 

C14H12CI4O2,  from  dimethyltetra- 
chloroketocycZopentene  and  caustic 
soda  (Zincke  and  Francke),  A., 
i,  612. 


Substance,    C14H14N2OS2,    from    brom- 

acetic  bromide  and  aminothiophenol 

(Unger),  a,,  i,  302. 
(CigHiiISr)^;,    from    benzylphthalimide 

(Gabriel    and     Stelzner),      A., 

i,  157. 
C15H16O7,     from      sodium      xantho- 

phanate  (Claisen),  A.,  i,  594. 
CigH240,  from   reduction  of  phorone 

(Harries  and  Hubner),  A.,  i,  550. 
C15H3JO2,    from    amylic    alcohol   and 

chromic  acid  (Eeychler),  A.,  i,  549. 
CigHjaOj,     from    iso-cinnamenylman- 

delic  acid  on   heating    (Japp    and 

Lander),  T.,  138 ;  P.,  1896,  107. 
CigHiaNaOg,    obtained    by    action   of 

bleaching  powder    on    the   sodium 

salt    of    o-nitrophenylpyruvic    acid 

(Reissert),  a.,  i,  418. 
CigHgoNgOg,     from     malonyldiethyl- 

carbamide   and    nitric    acid    (Sem- 

britzki),  a.,  i,  601. 
C17H14N2,    obtained   from  2?-toluidine 

and   benzonitrile,    and  its  platino- 

chloride  (Lottermoser),  A.,  i,  38. 
Cj^Hj^NsOj,    from    4-aminoantipyrine 

and  pyruvic  acid  (Knorr  and  Stolz), 

A.,  i,  112. 
0171121^303,    from   4-aminoantipyrine 

and  ethylic  acetoacetate  (Knorr  and 

Stolz),  A.,  i,  112. 
C18H12O4,   from  anhydracetonebenzil- 

carboxylic  acid  on  oxidation  (Japp 

and  Lander),  T.,  143. 
C,aHi3N04,  obtained  from  the  double 

anhydride  of  dibenzoylsuccinic  acid 

(Knorr  and  Schmidt),  A.,  i,  Q6. 
Ci8Hi3N'2Cl,FeCl3,   from   phenylphen- 

azonium  chloride  and  ferric  chloride 

(Kehrmann     and     Schapo.schni- 

koff),  a,,  i,  172. 
CigHigNOg,    obtained    by    action    of 

caustic  soda  on  ethylic  diphenacyl- 

cyanacetate  (Klobb),  A.,  i,  532. 
C18H15N4CIO,    from    k-pentachlovo-1- 

methyl-3-ketoc7/c^opentene,      and 

phenylhydrazine    (Zincke,     Berg^ 

MANN  and  Francke),  A.,  i,  508. 
CigHigO?,   forrned  by  condensation  of 

aloin  with  formaldehyde  (Merck), 

A.,  i,  67. 
C]pHi6N2Br03  obtained  by  action  of 

bromine    on    ethylic   i>hydroxy-a- 

cyanocinnamate  (Riedel),  A.,i,  219. 
Ci9Hi803(N-OH),     from     a-auhydro- 

benzillevulinic  acid  and   hydroxyl- 

amine  (Japp  and  Murray),  T.,  149. 
CsoHigNgO,   from  carbodiphenylimide 

(McCoy),  A.,  i,  422. 
C20H15N3O9,   formed    by  heating  azo- 

opianic  acid  with  nitric  acid  (Claus 

and  Pbedari),  A.,  i,  349. 
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Substance,  CgoHgg'N'gOg)  ^lo^ii  camphor- 

oxime  (Rimini),  A.,  i,  300. 
C20H34O,  from  inenthoglycol(BAKBiER 

'and  Leser),  A.,  i,  537. 
C20H34O2,  from  isolauronolic  chloride 

and  zinc  methyl  (Blanc),  A.,  i,  554, 

555. 
CjiHigNOg,  from  curcumin  (Ciamician 

andSiLBEK),  A.,  i,  229. 
C22H22N4O3,   from    ethylic    diacetyl- 

famarate  and  phenylhydrazine(PAAL 

and  Hartel),  A.,  i,  598. 
C25H27N3O0,   from  diethylic  fumarate 

and  benzylamine  (Sani),  A.,  i,  601. 
C2YH2402TSr4,HCl  +  C2HgOH,    from    4- 

benzylidene-&i6'-l-phenyl-3-methyl- 

5-pyrazolone  and   alcoholic    hydro- 
chloric    acid     (Lachowicz),     A., 

i,  119. 
C27H40O5,    obtained  by   oxidation    of 

cholesterol  (Mauthner  and  Suida), 

A.,  i,  32. 
C28Hj3N2MeOj,(OMc)5,  from  the  action 

of  methylic  iodide  on  papaveric  acid 

(GoLDSCiiMiEDT  and  Kirpal),  A., 

i,  132. 
CggHjgOg,  from  the  oxidation  of  phen- 

anthrone  (Jait  and  Findlay),  T., 

1121  ;  P.,  1897,  169. 
CogH22N2,    from    dibcnzoylcinnamene 

and  phenylhydrazine,  destructive  dis- 
tillation of  (Japp  and  Tingle),  T., 

1148  ;  P.,  1897,  17L 
CgoHogO,   from    reduction  of  phenol, 

C30H28O2  (Harries  and  HIIbner), 

A.,  i,  551. 
C32H20O6,       from        hydroxyphenyl- 

naphthaquinone,  on  oxidation  ( VoL- 

hard),  a.,  i,  424. 
C34H24O2,    from    anhydracetonebenzil 

and  acetic    anhydride     (Japp    and 

Lander),  T.,  130  ;  P.,  1896,  107. 
C32H24N2O5,    from    phenylbenzylisox- 

azolone   and    ferric   chloride  (Vol- 

hard).  A.,  i,  423. 
^48^38^405,  from  anhydracetonebenzil 

carboxylic  acid  and  phenylhydrazine, 

(Japp  and  Lander),  T.,  143  ;   P., 

1896,  109. 
C57H72O33 -t- 2H2O,  the  bitter  princii)le 

of  Plumicra  acuiifolia  (Merck),  A., 

i,  167. 
Succinamide,    heat    of    combustion    of 
(Stoiimann    and    Haussmann),    A., 
ii,  360. 
Succinanilide  (Roooff),  A.,  i,  515. 
heat  of  combustion  of  (Stohmann  and 
Haussmann),  A.,  ii,  360. 
Succinic  acid,  occurrence  of,  in  cereals 

(Vaudin)  a.,  ii,  425. 
produced    in    alcoholic    fermentation 

(Pasteur  Lect.),  T.,  713. 


Succinic  acid,  freezing  points  of  dilute 
aqueous  solutions  of  (Loomis),  A,, 
ii,  305. 
sublimation  temperature  of    (Dyes), 

A.,  i,  237. 
changes  undergone  by,  in  the  organism 
(Marfori),  a.,  ii,  419. 
Succinic  acid,  ammonium  salt,  heat  of 
combustion     of     (Stohmann     and 
Haussmann),  A.,  ii,  360. 
barium  salt,  action  of  acetic  anhydride 
on  (Oddo  and  Manuelli),  A. ,  i,  180. 
amylic  salt,    rotatory  power   of    the 

(Walden),  a.,  ii,  3. 
ethylic     salt,    condensation    of    with 
ethylic    acetonedicarboxylate 
(Rimini),  A.,  i,  25. 
eugenol  salt  of  (Rogoff),  A.,  i,  514. 
Succinic  acid,  amino-,  barium  salt,  action 
of  acetic  anhydride  on  (Oddo  and 
Manuelli),  A.  i,  180. 
bromo-,  action  of  alcoholic  potassium 
iodide  on  (Brunner  and  Chuard), 
A.,  i,  214. 
dihxomo-,  action  of  boiling  water  on 
(LossEN    and    Riebensahm),    A., 
i,  16. 
chloro-,  amylic  salt,  rotatory  power  of 

the  (Walden),  A.,  ii,  3. 
chlorobromo-  (Hill  and  Allen),  A., 

i,  556. 
iodo-  (Brunner  and  CHuard),   A., 
i,  214. 
Succinic   acid-aldoxime,    chlorobromo-, 
cZichloro-,  f^ibromo-,  and  ^ribromo- 
(Hill  and  Allen),  A.,  i,-557. 
^nbromo-,  action  of  water  on  (Hill 
and  Allen),  A.,  i,  557. 
Succinimide  (Ladenburg),  A.,  i,  138. 
heat  of  combustion  of  (Stohmann  and 

Haussmann),  A.,  ii,  360. 
bromide,  action  of  sodium  methoxide 
and  sodium  ethoxide  on  (SwarTz), 
A.,  i,  410. 
Succino-^-amidoanisoil    and    -phenetoil 

(Wirths),  A.,  i,  145. 
Succino-p-amidophenol,  and  its  salts,  and 
benzoate  and  propionate  (Wirths),  A., 
i,  145,  146. 
Succino-^-c?mmido-diphenetoil 

(Wirths),  A.,  i,  145. 
Succinobenzylamic   acid,  methylic  salt 

of  (van  der  Muelen),  a.,  i,  415. 
Succino-c^tbromodiamide,  and  the  action 
of  barium  hydroxide  on  it  (van  Dam), 
A.,  i,  23. 
Succinonitrile  {dhylcnic  cyanide),  water 
and  sodium  chloride,  equilibrium  in 
the    system    containing    (Schreine- 
makers),  a.,  ii,  483. 
Succinophenylamic  acid,  methylic  salt 
of  (van  der  Muelen),  A.,  i,  415. 
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Succinophenylimide,    ^e^rachloro-    (An- 

SCHUTZ  and  Beavis),  A.,  i,  365. 
^-nitro-  (Pawlewski),  A.,  i,  146. 
Succino-yS-ureidopropionic       acid,     di- 
ethylic     salt    of    (Schwartz),     A., 
i,  410. 
Sucrose  {saccharose,  cane-sugar),  lieat  of 

dissolution  of  (Brown  and   Pick- 
ering), T.,  769. 
heat    of    inversion    of,    by    invertase 

(Brown  and  PickerinCx),  T.,  792  ; 

P.,  1897,  131. 
heat  of  transformation  of  the  o-  into  the 

)8-  variety  (Brown  and  Pickering), 

T.,  768. 
freezing  points  of  solutions  of  mixtures 

of  carbamide  and  (Wildermann), 

T.,  750;  P.,  1897,  119. 
molecular  volume  of  (Pionchon),  A., 

i,  547. 
effects  of  impurities  in,  on  crystalline 

form  of  (Wiechmann),  A.,  i,,  179. 
allotropy     of     (Wiechmann),      A., 

i,  179. 
contraction    accompanying    the    dis- 
solution of  (Wohl),  a.,  ii,  204. 
solubility  of,  in  dilute  alcohol  (Schre- 

feld),  a.,  i,  263. 
hydrolysis  of,    in   presence  of  metals 

(Rahman  and  Sulc),  A.,  ii,  136. 
rate  of  inversion  by  dilute  acid  (Pal- 

maer),  a.,  ii,  367. 
influence   of  volume  on  the   rate  of 

inversion  of,  by  acids  (Cohen),  A., 

ii,  484. 
rate  of  inversion  of,   by  acids  under 

pressure  (Stern),  A.,  ii,  92. 
rate  of  inversion  of,  by  salts  (Long), 

A.,  ii,  547. 
influence  of,  on  the  rate  of  formation 

of  carbamide  (Walker  and  Kay), 

T.,  506  ;  P.,  1897,  76. 
behaviour  of,  in  the  organism  (Voit), 

A.,  ii,  511. 
inversion  of,  in  the  alimentary  canal 

(Kobner),  a.,  ii.  111. 
estimation  of,  gravimetrically  (Elion), 

A.,  ii,  80. 
estimation    of,    by  means   of    iodine 

(Romijn),  a.,  ii,  466. 
estimation  of,  in  wines  (Kulisch),  A., 

ii,  287. 
Beetroot  Sugar,  origin  of  deposits  of 

silica  in  the  manufacture  of  (Weis- 

berg),  a.,  ii,  462. 
Sugar,    CgHjgOg,    obtained    from  caff'e- 

tannic  acid  (Cazeneuve  and  Had- 

don),  a.,  i,  529. 
CgHigOg,  from  action  of  heat  on  gly- 

collic  aldehyde  (Fenton),  T.,  376; 

P.,  1897,  63. 
Sugar,  cane-.     See  Sucrose. 


Sugar,  invert-,  manufacture  and  analysis 

of  (Heron),  A.,  ii,  194. 
anhydrous,  solution -density  and  cupric- 

reducing  power  of  (Broavn,  Morris, 

and  Millar),   T.,   278,    280  ;    P., 

1897,  4. 
estimation  of  (Leys),  A.,  ii,  235. 
Sugar,  starch-.     See  Dextrose. 
Sugar.         See  also         Agricultural 

Chemistry. 
Sugar-cane,  occurrence  of  an  amine  in 

(Beeson),  a.,  ii,  584. 
Sugars,  substituted  hydrazones  of  (van 

Eckenstein  and  de  Bruyn),   A., 

i,  41. 
behaviour  of  different,  in  the  organism 

(Voit),  A.,  ii,  511. 
in   diabetes,    nature    of  (Landolph), 

A.,  ii,  512. 
action  of,  on  the  formation  of  diastase 

(Pfeffer),  a.,  ii,  513. 
fermentation  of,  in  fruits   (Gerber), 

A.,  ii,  460. 
use  of  hydrogen  peroxide  in  the  analy- 
sis of  (Ross),  A.,  ii,  192. 
estimation  of,  by  copper  (Tarulli), 

A.,  ii,  354. 
estimation     of,     in     animal    liquids 

(Riegler),  a.,  ii,  354. 
estimation  of,  in   muscle  (Pflijgeh), 

A.,  ii,  378. 
Sugars.     See  also  : — 
Antiarose. 
Arabinose. 

Cane-sugar  (sucrose). 
Dextrose. 
Digitoxose. 

Dulcitol  and  zso-Dulcitol. 
Erythritol. 
Fructose. 
Galactose. 
7-Galactose. 
Glucose  (dextrose). 
Inosite. 

Lactose  (milk-sugar). 
Levulose. 
Lyxose. 

Maltose  and  wo-Maltose, 
Mannitol. 
Mannose. 
Melezitose. 
Melibiose. 

Milk-sugar  and  7-Milk-sugar. 
Pharbitose. 
Proteose. 
Raffinose. 
Rhamnose. 
Sucrose  (Cane-sugar). 
Sugar,  invert-. 
Xylose. 
Sulfoborite,  composition  and  sp.  gr.  of 
(Thadd^eff),  a,,  ii,  457. 
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o-Sulphaminebenzoic  acid,  plienylic  salt 
(Remsen  and  McKee),  A.,  ii,  244. 

?;4-Sulpliaminebenzoic  acid,  and  its  salts 
(Griffin),  A.,  i,  353. 

Sulphanilic  acid,  action  of  bromine  on 
(Evans),  P.,  1897,  235. 

Sulpbanilichydrazosulphonic  acid,  po- 
tassium salt,  from  phenylhydrazine- 
disul phonic  acid  (Bamberger  and 
Meyenberg),  a.,  i,  242. 

Sulphates,  Sulphides,  Sulphites.  See 
under  Sulphur. 

0-  Sulphobenzanil  (Remsen  and  Hunter), 
A.,  i,  244. 

o-Sulphobenzanilides  (Remsen  and  Hun- 
ter ;  Remsen  and  McKee),  A.,  i,  244. 

6ulphobenzene52/72diazosulphonic  acid 
(Hantzsch  and  Schmiedel),  A., 
i,  185. 

o-Sulphobenzoic    acid,    preparation    of, 
and  its  diphenylicsalt  (Remsen  and 
McKee),  A.,  i,  243. 
^-nitro-,  preparation  of  (Remsen  and 
Gray),  A.,  i,  478. 

o-Sulphobenzoic  chlorides,  preparation 
of,  and  product  obtained  from,  by 
action  of  phenol  (Remsen  and 
McKee),  A.,  i,  243,  244. 
^j-nitro-,  two  forms  of  (Remsen  and 
Gray),  A.,  i,  478. 

o-Sulphobenzodianil  (Remsen  and  Hun- 
ter), A.,  i,  244. 

Sulphocamphoric  acid,  its  salts,  and 
anhydride,  and  bromide  and  chloride 
of  the  latter  (Lapworth  andKiPPiNG), 
T.,  8  ;  P.,  1896,  216. 

Sulphocamphylic  acid,  fusion  of,  with 
potash  (W.  H.  Perkin,  jun.),  P., 
1896,  189. 

j[>-Sulpliodiazobenzene,  behaviour  of  po- 
tassium salts  of,  towards  sodium  amal- 
gam (Bamberger),  A.,  i,  218. 

<Z-Sulphohexoic  acid  [d-sulphoeaproic 
acid)  and  the  action  of  heat  on  (von 
BiTTo),  A.,  i,'461. 

Sulphonefluorescein     (Remsen     and 
McKee),  A.,  i,  244. 

Sulphones.     See — 

Anisoildiazophenylsulphone. 
Benzenediazophenylsulphone. 
o-Benzoyldiphenylsulphone. 
Diazobenzoic  acid  phenylsulphone. 
Dihydroxydiphenylethylenedisul- 

phone. 
Diphenyldisulphonediethylamine. 
Diphenyldisulphonediethylene  ether. 
Diphenylethylenedisulphone. 
Ditolylencdisulphone. 
Di-o-tolylethylenedisulphone. 
Di-o-tolylpropylenedisulphone. 
Di-o-tolyltrimethylenedisulphone, 
Hexametbyldiphenylenedisulphone, 


Sulphones.     See  :— 

a-Naphthalenediazophenylsulphone. 
Naphthylallylsulphone, 
o-Naphthylbroraopropylsulphone. 
a-Naphthyliodopropylsulphone. 
a-Naphthylpropyleneoxidesulphone. 
Phenylallylsulplione. 
Phenylbromopropylsulphone. 
Phenyliodopropylsulphone. 
Phenylsulphone-acetic  acid. 
Phenylsulphone-ethylic  alcohol . 
Sulphonefluorescein. 
jj-Toluenediazophenylsulphone, 
0-  and  ^-Tolylallylsulphones. 
o-Tolylamylsulphone. 
o-Tolylbenzylsulphone. 
Tolylbromopropylsulphone. 
o-Tolylbutylsul  phone, 
o-Tolyl-zso-butylsulphone. 
o-Tolylcetylsulphone. 
o-Tolylethylsulphone. 
o-Tolyl-/3-hexylsulphone. 
Tolyliodopropylsul  phone. 
o-Tolylmethylsulphone. 
^-Tolylpropyleneglycol-sul  phone. 
o-Tolylpropylsulphone. 
o-Tolyl-iso-propylsulphone. 
o-Tolylsulphonacetone, 
o-Tolylsulphonethylic  alcohol. 
Tri-o-tolylpropenyltrisulphone. 
2?-Sulphophenylpyrazolonecarboxylic 

acid.  SeeTartrazinogensulphonic  acid. 
i?-Sulphophenyl-^-sulphophenylhydr- 
azonopyrazolonecarboxylic  acid.    See 
Tartrazinic  Acid. 
5-Sulphosalicylic  acid  [COOHiOHiSOaH 

=  1:2:5],  (Blau),  A.,  i,  413. 
Sulphur,  recovery  from   Leblanc  alkali 

waste  (Hasenclever),  A.,  ii,  143. 
spectrum  of  (Runge  and  Paschen), 

A.,  ii,  533. 
electrical   convection  of,  in   solutions 

(PiCTON  and  Linder),  T.,  571. 
specific  heat  of  different  modifications 

of  (Dussy),  a.,  ii,  6. 
rate   of    transformation    of    different 

modifications     of     (Duhem),      A., 

ii,  440. 
density    of    solutions    of,   in    carbon 

bisulphide  (Pfeiffer),  A.,  ii,  448. 
proportion  of,  in  various  animal  tissues 

(During),  A.,  ii,  63. 
state    of     combination     of,    in     iron 

(Carnot      and       Goutal),       A., 

ii,  555. 
absorption  of  hydrogen   sulphide  by, 

and  action  of  hydrogen  on  (Pi?:la- 

bon),  a.,  ii,  207. 
direct  combination  of,  with  hydrogen 

(Pi^.labon),  a.,  ii,  312. 
Amidosulphonic     acid,    physiological 

action  of  (Mieno),  A.,  ii,  279, 
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Sulphur    oxychlorides,    velocity  of   de- 
composition of,  by  water  (Carrara 
and  ZoppELARi),  A,,  ii,  16. 
hydride.     See  Hydrogen  sulphide. 
Sulphides,   detection  of,  in    presence 

of    thiosulphates   and    sulphites 

(Alvarez      and      Jean),      A., 

ii,  601. 
estimation  of,    in   calcium    carbide 
^  (Pope),  A.,  ii,  123. 
Thio-salts,    mineral,    constitution  of 

(BuTUREANu),  A.,  ii,  562. 
Sulphurous  anydride,  electricity  pro- 
duced in  the  oxidation  of  (An- 
dreas), A.,  ii,  535. 
deviation    of,    from     Boyle's    law 

(Leduc),  a.,  ii,  134. 
reaction  of  lead  with  (Jenkins  and 

Smith),  T.,  672;  P.,  1897,  104. 
Sulphite,  a  mineral  containing  a  (Pen- 
field  and  Foote),  A.,  ii,  563. 
Sulphites,     physiological     action     of 

(Kionka),  a.,  ii,  422. 
detection  of,  in  presence  of  sulphides 

and  thiosulphates  (Alvarez  and 

Jean),  A.,  ii,  601. 
interference    of,    in    estimation    of 

nitrites  (Piciiard),  A.,  ii,  168. 
Thionyl  chloride,   reaction   of,    with 

some      hydrogen     compounds 

(Besson),  a.,  ii,  139. 
action    of    ethylenediamine    on 

(MicHAELis  and  Graentz),  A., 

i,  395. 
Sulphuric  anhydride,  manufacture  of 

(Hasenc lever),  a.,  ii,  142. 
spectrum      of      (Lockyer),       A., 

ii,  298. 
Sulphuric  acid,  progress  in  the  manu- 
facture of   (Hasenclever),    a., 

ii,  142. 
electrolytic  conductivity  and  specific 

gravity  of  a  normal  solution  of 

(LooMis),  A.,  ii,  301. 
ions,  SO4  and  HSO4,  electromotive 

force  required  for  the  separation  of 

(Nernst),  a.,  ii,  395. 
dilute,    freezing    points    of   (Hill- 

mayr),  a.,  ii,  313. 
aqueous,  vapour  pressures  of  (MiJL- 

ler-Erzbach),  a,,  ii,  203. 
action  of  copper  on  (Andrews),  A., 

ii,  22. 
precipitation  of,  by  barium  chloride 

(FouLK),  A.,  ii,  189. 
estimation      of     (Edmunds),     A., 

ii,  123. 
estimation  of  optically  (  Aglot),  A. , 

ii,  431. 
See  also  Agricultural  Chemistry. 
Sulphuric  monochlorhydrin  (Besson), 
A.,  ii,  254. 


Sulphur,  Sulphuryl  chloride,  boiling 
point,  density,  refractive  index, 
critical  temperature,  and  dissocia- 
tion of  (Pawlewski),  a.,  ii,  313. 

Pyrosulphuryl  chloride  (Besson),  A., 
ii,  254. 

Persulphuric  acid  (Richarz),  A., 
ii,  549. 

Thiosulphuric  acid,  reaction  of  clu'omic 
acid  with  (Longhi),  A.,  ii,  42. 

Thiosulphates,  detection  of,  in  pre- 
sence  of  sulphides  and  sulphites 
(Alvarez  and  Jean),  A.,  ii,  601. 

Dithionic  acid,  formation  of,  by  the 
oxidation  of  sulphurous  acid  by 
potassium  permanganate  (Dymond 
and  Hughes),  T,,  314  ;  P.,  1897, 
42. 
Sulphur,  estimation  and  separation 
of— 

estimation  of,  with  carbon,  hydro- 
gen and  halogen  simultaneously 
(Dennstedt),  a.,  ii,  432. 

estimation  of,  in  coal-gas  (Fischer), 
A.,  ii,  516. 

estimation  of,  in  coke  (Oteha),  A., 
ii,  595. 

estimation  of,  in  cast-iron  (Phillips), 
A.,  ii,  431  ;  (Blair),  A.,  ii,  594. 

estimation  of,  in  iron  and  steel  (Car- 
NOT  and  Goutal),  A.,  ii,  520. 

estimation  of,  in  ores  (Stansbie  ;  de 
Koninck),  a.,  ii,  123. 

estimation  of,  in  petroleum  (Fischer), 
A,,  ii,  516  ;  (Aufrecht),  A.,  ii,  595. 

estimation  of,  in  the  products  of  petro- 
leum combustion  (Kissling),  A., 
ii,  157. 

estimation  of,  in  pyrites  (Lunge),  A., 
ii,  123. 

estimation  of,  in  iron  pyrites  or  native 
zinc  sulpliides  (Noaillon),  A., 
ii,  595. 
Sumach,  South  African,  composition  of, 
and  amount  of  catechcol-tannin  in 
(Perkin),  T.,  1132  ;  P.,  1897,  170. 

adulteration  of  (Spica),  A,,  ii,  530. 
Supercooled   liquids,  crystallisation   of 

(Ostwald),  a.,  ii,  308. 
Superphosphate.      See  Agricultural 

Chemistry. 
Suprarenal  capsules,   nature  of  active 
substance  from  the  (Frankel),  A., 
ii,  63. 

capsules,  physiological  action  of  extract 
of  (Vincent),  A.,  ii,  420,  573. 

gland,   nature  of  active  substance  of 
(Moore),  A.,  ii,  331. 
Surface  tensions  of  mixtures  of  normal 
liquids  (Linebarger),  A.,  ii,  247. 

of  liquids,  method  of  measuring  the 
(Linebarger),  A.,  ii,  247. 
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Swine  measles,  inoculation  for  (Pasteur 

Lect.),  T.,  740;  P.,  1897,  80. 
Sylvanite    from    Western    Australia 

(Frenzel),  a.,  ii,  503, 
Sylvite,  gold  in  (Liversidge),  T.,  298  ; 
P.,  1897,  22. 

spectroscopic    analysis  of    (Hartley 

and  Ramage),  T.,  550  ;  P.,  1897,  47. 

Synthesis,  chemical,  by  aid  of  the  dark 

electric    discharge   (Losanitsch    and 

Jovitschitsch),  a.,  i,  179. 


T. 


Tabasher,  analysis  of  (Inge),  A.,  ii,  278. 
Tachyhydrite,  spectroscopic  analysis  of 

(Hartley  and  Ramage),   T.,    550; 

P.,  1897,  47. 
Taka-diastase,  fermenting  action  of,  on 

different  starches  (Stone),  A.,  ii,  462. 
Talc,  origin  of,  in  New  York  (Smyth), 

A.,  ii,  105. 
Tallow,   detection   of,    in  beeswax 

(Lugowsky),  a.,  ii,  529. 
Tanacetogen    dioxide    (Tiemann    and 

Semmler),  a.,  i,  248. 
Tanacetogendicarboxylic  acid  (heptylene- 

dicarhoxylic  acid),  from  a-thujaketonic 

acid  (Wallach),  A.,  i,  246. 
)8-Tanacetogendicarboxylic    acid    (Tie- 

mann  and  Semmler),  A.,  i,  247. 
Tanacetoketone,  oxidation  of  (Tiemann 

and  Semmler),  A.,  i,  248. 
Tanacetoketonic    acids.       See    Thuja- 

ketonic  acids. 
Tanacetone.     See  Thujone. 
Tannic  acid,  from  puglia  olive  oil  (Can- 
zoNERi),  A.,  i,  624. 

constitution  of  (Schiff),  A.,  i,  349. 

action  of  lead  acetate  on  (Harnack), 
A.,  i,  60. 

pentacetyl  derivative  of  (Schiff),  A., 
i,  349. 
Tannin,  function  of,  in  fruits  (Gerber), 
A.,  ii,  460. 

action  of,  on  alkaloids  (de  Coninck), 
A.,  i,  447. 

detection  of  (Baemes),  A.,  ii,  530. 

estimation  of  (Aweng),  A.,  ii,  530. 

estimation  of,  in  wines  (Vigna),  A., 
ii,  356. 
Tannin,  Cj^HgaOjo,  occurrence  of  a,  in 

the     seeds     of     Pharbitis    Nil,     L. 

(Kromer),  a.,  ii,  68. 
Tannin  glucoside,  from   South  African 

sumach  (Perkin),  T.,  1132. 
Tannins,  condensation  of,  with  formal- 
dehyde (Merck),  A.,  i,  156. 

relationship  of,  to  accompanying 
colouring  matters  (Perkin),  T., 
1137. 


Tannoform  (Merck),  A.,  i,  156. 
Tannopeptone  (Heron),  A.,  ii,  186. 
Tannoxylic      acid     (Harnack),      A., 

i,  60. 
Tantalic  acid,  estimation  of  (Glaser), 

A.,  ii,  191. 
Tap,    vacuum,    improved   (Shenstone), 

T.,  480;  P.,  1897,  3. 
Tar  oil,  estimation   of  alkali-equivalent 

of  phenols  in  (Freyss),  A.,  ii,  594. 
Tartarethylimide      (Ladenburg),     A., 

i,  139. 
fZ-Tartaric  acid,  refractive  powers  of  solid 
and     dissolved    (Gladstone    and 
Hibbert),  T.,  824. 
freezing  points  of  dilute  aqueous  solu- 
tions of  (LooMis),  A.,  ii,  305. 
effect  of  boiling  alkali  on  activity  of 

(Meissner),  a.,  i,  460. 
action  of,  on  the  formation  of  diastase 

(Pfeffer),  a.,  ii,  513. 
fermentation  of  (Pasteur  Lect.),  T., 

697. 
detection  of,  by  colour  tests  (PiSerua), 

A.,ii,  289. 
detection  of,  in    plants    (Berg    and 

Gerber),  A.,  ii,  527. 
estimation     of,     polarimetrically 
(Colson),  A.,ii,  166. 
(^-Tartaric  acid,  calcium  hydrogen  salt, 
detection    of,    in    cream    of    tartar 
(Enell),  a.,  ii,  608. 
dihydrated    sodium    salt     of     (van 

Leeuwen),  a.,  ii,  398. 
sodium  potassium  salt,  crystallisation 
of  supersaturated  solutions  of  (OsT- 
wald),  a.,  ii,  309. 
sodium  potassium  and  sodium  ammon- 
ium salts,   transition  temperatures, 
solubilities,    vapour  pressures    and 
heats  of  combination  with  water  of 
(van  Leeuwen),  a.,  ii,  397- 
d-  and  Z-Tartaric  acids,  isonarcotine  salts 

of  (Bandow),  a.,  i,  581. 
i-Tartaric  acid  {mesotartaric  acid),  forma- 
tion of  (Pasteur  Lect.),  T.,  702. 
preparation  of,  and  its  benzylimide 

(Meissner),  A.,  i,  460. 
imide  of  (Ladenburg),  A.,  i,  138. 
I- Tartaric    acid,     barium    salt,    water 
of  crystallisation  of  (Lossen  and 
Riebensahm),  a.,  i,  16, 
hydrogen  ethylamine,  propylamine, 
and   benzylamine  salts,  and  the 
action    of    heat  on   (Meissner), 
A.,  i,  460. 
Eacemic    acid,    formation    of,    from 
dextro-    and    loevo-tartaric    acid 
(Pasteur  Lect,),  T.,  690. 
resolution    of,    by    means    of    the 
quinicine  and  cinchonicine  salts 
(Pasteur  Lect.),  T.,  694. 
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Racemic  acid,    action   of  aniline   on 
(Wende),  a.,  i,  140. 
imide  of  (Ladenburg),  A.,  i,  138  ; 
(Wende),    A.,   i,   140;    (Meiss- 
ner),  a.,  i,  461. 
ethylimide  of  (Meissner),  A. ,  i,  460. 
methylimide,    ethylimide,     propyl- 
imide,   phenylimide,  and  Ijenzyl- 
imide  of  (Wende),  A.,  i,  140. 
Racemic  acid,  ammonium  salt  of,  fer- 
mentation of  (Pasteur  Lect.),T., 
697. 
barium  salt,  water  of  crystallisation 
of  (Lossen    and    Riebensaiim), 
A.,  i,  16. 
sodium  ammonium  salt,  separation 
of,    into   active  forms   (Pasteur 
Lect.),  T.,  688. 
mnarcotine    salt    (Bandow),    A., 
i,  581. 
Tartarometliylimide  and  the  action  of 
benzoic  chloride  on  it  (Ladenburg), 
A.,  i,  139. 
Tartaro-)8-naphtliyl-amide     and     -anil 

(Cohen  and  Harrison),  T.,  1062. 
Tartrazine,  constitution  of  (ANscHiJTz), 

A.,  i,  258. 
Tartrazinic  acid  and  its  sal ts(ANSCHUTz), 

A.,  i,  258. 
Tartrazinogensulphonic  acid,  its  sodium 
ethylic,  silver  ethylic,  barium,  hydro- 
gen   sodium,    and    hydrogen   barium 
salts  (Anschutz),  A.,  i,  259, 
Tartronyldi-js-amidophenol     (Wirths), 

A.,  i,  145. 
TartronyI-jD-rf?aniido-dianisoil   and   -di- 

phenetoil  (Wirths),  A.,  i,  145. 
Tea,  estimation  of  caffeine  in  (Georges  ; 
VAN     Ledden-Hulsebosch),     a., 
ii,  83;    (Delacour),  A.,    ii,  293; 
(HiLGER    and     Juckenack),    A., 
ii,  611. 
estimation  of  tannin  in  (Aweng),  A., 
ii,  530. 
Teeth,    influence  of    starvation   on   the 

(Weishe),  a.,  ii,  219. 
Tellurium,    mineral    containing,    from 
Colorado  (Pearce),  A.,  ii,  265. 
commercial,  preparation  of  (Farbaky), 

A.,  ii,  368. 
molecular  weight  of,  at  high  tempera- 
tures of  (BiLTz),  A.,  ii,  246. 
Tellurium    ^c^rabromide    hydrobromide 
(Metzner),  a.,  ii,  489. 
^c^mchloride,     compound     of,      with 
ammonia      (Metzner),      A,, 
ii,  208. 
hydrochloride'and  iodide  hydriodide 
(Metzner),  A.,  ii,  488. 
^c^rafluoride,  and  oxyfluorides 

(Metzner),  A.,  ii,  488. 
nitride  (Metzner),  A.,  ii,  208. 


Tellurium,  estimation   and   separation 
of— 

estimation  of,   by  precipitation  as  the 
iodide  (Gooch  and  Morgan),  A., 
ii,  71. 
separation  of  antimony  from  (Muth- 

MANN  and  Schroder),  A.,  ii,  463. 
separation  of  selenium   fiom  (Gooch 
and  Peirce),  A.,  ii,  71. 
Temperature.     See  Thermochemistry. 
o?-Terebenthene,  from  bitter  fennel  oil 

(Tardy),  A.,  i,  578. 
Terebic   acid,   from   caronic   acid  (von 
Baeyer  and  Ipatieff),  A.,  i,  83. 
from   /-pinonic  acid   (Tiemann),  A., 
i,  163. 
Terephthalaldehyde,    oxidation    of   the 
condensation  product  of,  with  phenyl- 
semicarbazide  (Young  and  Annable), 
T.,  217  ;  P.,  1896,  246. 
Terephthalic     acid     (p-phihalic    acid), 
barium   salt,   action   of  acetic  an- 
hydride on  (Oddo  and  Manuelli), 
A.,  i,  180. 
p-dichloTo-  (BoscHi),  A.,  i,  183. 
ietriodo-,    salts    of,    and   its  chloride 

(Lutyens),  a.,  i,  154. 
di-iodosodi-iodo-       (LiJTYENs),       A., 
i,  154. 
Termmalia  chchula,  composition  of  the 
unripe  fruit  of  (Perkin),  T.,   1137  ; 
P.,  1897,  170. 
Terpene  from  oil  of  cummin  (Wolpian), 
A.,  i,  358. 
CjoHje,  from  pulegol  (Wallach),  A., 
i,  159. 
Terpenes,  behaviour  of,  towards  trichlor- 
acetic acid  (Reychler),  A,,  i,  246. 
Terpenylic   acid,    from    isocamphoronic 
acid  (Tiemann),  A.,  i,  91. 
from  methoethylheptanolide  (Mahla 

and  Tiemann),  A.,  i,  84. 
from   Z-pinonic  acid   (Tiemann),  A., 
i,  163. 
Tetracetamidobenzene     (Nietzki     and 

Hagenbach),  a.,  i,  277. 
Tetracet-ethylenediphenylene-2>-tetr- 

amide  (Francis),  T.  ,  424. 
Tetracetoxydibenzyl   and    its  rZibromo- 

derivative  (Schall),  A.,  i,  191. 
Tetracetyldihydroxydibenzyldihydro- 
tetrazine   (Pinner  and  Gobel),  A., 
i,  640. 
Tetracetyl-luteolin,    melting    point    of 

(Herzig),  a.,  i,  94. 
Tetranisoilethylene,      action    of     lead 
dioxide  on,  and  its  o-chloro-derivative 
(Hostmann),  a.,  i,  475. 
Tetrabenzoylpurgic  acid       (Hoehnel), 

A.,  i,  229. 
Tetradymite,    from    British    Columbia 
(Hoffmann),  A.,  ii,  503. 
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Tetrethylalloxantin,   and  its  oxidation 

(Sembritzki),  a.,  i,  601. 
Tetrethylammonium  iodide,  electrolytic 
conductivity  of  methylic  alcoholic 
solutions     of     (Zelinsky      and 
Krapiwin),  a.,  ii,  5. 
electrolytic  dissociation  of,  in  acetone 
solution  (Carraha),  A.,  ii,  472. 
Tetrethyldiaminodihydroxydiphenyl- 

methane  and  salts  (Bieiiringer),  A., 

i,  73. 
^j-Tetrethyldiaminotriphenylmethane-^j- 

sulphonic   acid    m-nitro-,    and    salts 

(E.    Erdmann  and    H.    Erdmann), 

A.,  i,  287. 
Tetrethyl-luteolin        (Herzig),        A., 

i,  292. 
Tetrethylquinol    tetrathio-    (Grind ley 

and  Sammis),  A.,  i,  403. 
Tetrethylquinone,  ^c^mtliio-  (Grindley 

and  Sammis),  A.,  i,  403. 
Tetretliylquinonedibenzoylditliiobenz- 

oylacetal,    tetrathio-  (Grindley  and 

Sammis),  A.,  i,  403. 
Tetragonolohus  pitrpu7xus.      See    Agri- 
cultural Chemistry. 
Tetrahedrite,  plurnbiferous,  from  British 

Columbia  (Hoffmann),  A.,  ii,  104. 
Tetrahydrowooamphor      (Angeli      and 

Rimini),  A.,  i,  88. 
^S-Tetrahydronaphthylamine,  action   of 

on  body  temperature   (Fawcett  and 

White),  A.,  ii,  419. 
^-Tetrahydro-ai8-phenantlira-?i-di- 

hydroquinoxaline,  and  its  acetyl  deriv- 
ative    (Einhorn    and    Bull),     A., 

i,  347. 
i?-Tetraliydro-aj8-plienanthraquin- 

oxaline    (Einhorn   and    Bull),    A., 

i,  347. 
Tetrahydrophenols  (Knoevenagel  and 

Wedemeyer),  a.,  i,  610. 
Tetrahydrozsophenylacetic  acid  (Buch- 

^ner),  a.,  i,  283. 
A--Tetrahydroplitlialo-w-butylamicacid, 

from   sedanonoxime   (Ciamician   and 

Silber),  a.,  i,  292. 
Tetrahydropyridine,       derivatives      of 

(Ladenburg),  a,,  i,  437. 
Tetrahydroquinaldine.     See   2'-Methyl- 

tetrahydroquiiioline. 
Tetrahydroquinoline-l-sulphonic      acid 

and  its   metallic   and   methylic   salts 

(Glaus  and  Gunther),  A.,  i,  296. 
Tetrahydroquinoline-4-sulphonic      acid 

and   its   salt   and   2-bromo-derivative 

(Glaus),  A.,  i,  439. 
Tetrahydrotoluene.      See    Methylcyclo- 

hexene. 
2:4:2':  4-Tetrahydroxybenzophenone 

(Thiele    and     Schleussner),     A., 
i,  380. 


Tetrabydroxydecoic  acid,  formation  of, 
from  glucoside  of  the  seeds  of  Phar- 
hitis  Nil,  L.  (Kromer),  A.,  ii,  68. 

2:4:2':  4'-Tetrabydroxydiphenylacetic 
acid,  barium  and  zinc  salts  of 
(Hewitt  and  Pope),  T.,  1089  ;  P., 
1897,  168. 
lactone  of ;  its  molecular  weight,  and 
acetyl,  benzoyl,  and  sodium  deriva- 
tives (Hewitt  and  Pope),  T.,  1084, 
1087,  1089  ;  P.,  1897,  168. 

Tetrahydro-?M-xylene.  See  A^-1 :  3-Di- 
methylc^/c/ohexeue. 

Tetrahydro-jJ-xylic  acid  (1  :  ^-dimethyl- 
cy clohexeneA-carboxylic  acid)  and  its 
ethvlic  salt  (Bentley  and  Perkin), 
T.,''l57,  172;  P.,  1896,79. 

Tetrabydroxylic  acid  (1 :  Z-dimetliyl- 
eycloIiexene-A-carboxylic  acid)  and  its 
ethylic  salt  (Bentley  and  Perkin), 
T.,  161,  173,  175  ;  P.,  1896,  79. 

Tetramethylammonium  salts,  electro- 
lytic conductivity  of  methylic 
alcoholic  solutions  of  (Zelinsky  and 
Krapiwin),  A.,  ii,  5. 
iodide,  electrolytic  dissociation  of,  in 
acetone  solution  (Carrara),  A., 
ii,  472. 

Tetramethyldiaminoacridine  and  its 
salts  (Biehringer),  A.,  i,  74. 

Tetramethyldiaminobenzophenone.  See 
Michler's  ketone. 

Tetramethyldiaminodihydroxydi- 

phenylmetbane,  and  its  hydrochloride 
and  benzoyl  derivative  (Biehringer), 
A.,  i,  73. 

Tetrametbyldiaminotriphenylmethane, 
hydroxy-derivatives  of  (Votocek), 
A.,  i,  157. 

^-Tetramethyldiaminotriphenyl- 

methane,  j!;-chloro-?;i-nitro-  and  p- 
chloro-?«-amino-  (E.  and  H.  Erd- 
mann), A.,  i,  287. 

^-Tetramethyldiaminotriphenylmeth- 
ane-^j-sulphonic        acid,        wi-nitro- 
(E.  and  H.  Erdmann),  A.,  i,  287. 

Tetrametbyldiaminoxauthone,  and  salts 
and  ^ribromo-derivative  (Biehrin- 
ger), A,,  i,  74. 

Tetramethyletbylene.     See  Hexylenes. 

Tetramethylethylenediamine  (  Freund 
and  Gobel),  A.,  i,  496. 

a-  and  yS-Tetrametbylpiperazines  and 
their  salts  and  dibenzoyl  derivatives 
(Stoehr  and  Brandes),  A.,  i,  300. 

Tetramethylsuccinic  acid  {Jicxanedicarb- 
oxylic  acid)  (Harkies  and  Hubner), 
A.,  i,  550. 

Tetrametbyluric  acid,  from  hydroxy- 
caffeine  (Fischkr),  A.,  i,  269. 

Tetraphenetoil-ethane  and  -ethylene 
(Hostmann),  a.,  i,  475. 
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Tetraphenylazine  {Laurent's  Amarone), 
preparation  of,  from  benzaldehyde 
and  magnesium  nitride  (Snape),  T., 
528  ;  P.,  1897,  50. 
from  benzoin  and  amides  (Seal),  A., 
i,  67. 
Tetraphenylazine,^c<ramino-,  and  its  salts 

(Seal),  A.,  i,  67. 
Tetraphenylcarbamide,    heat    of  com- 
bustion of  (Stoiimann   and   Hauss- 
mann),  a.,  ii,  360. 
2:3:5: 5-Tetraphenyldihydrotriazine 

and  its  salts  (Lottermoseh)>  A.,  i,  39. 
Tetraphenylenefurfuran      (Japp      and 

FiNDLAY),  T.,  1120  ;  P.,  1897,  169. 
Tetraphenylethane  and  its  tetra-p-mtro- 
and  tet7'a-p- ammo-devWaLtives  (Biltz), 
A.,  i,  533. 
Tetraphenylethylene    and    its    tetra-p- 
bromo-     and    fe^7'anitro-derivatives 
(Biltz),  A.,  i,  534. 
oxide.     See  a-Benzopinacoline. 
Tetraphenylmethane    (Gomberg),     A., 

i,  624. 
Tetrazole,  amino-,  electrolytic  dissocia- 
tion of  (Baub),  a.,  ii,  546. 
Thalleioquinine,     formation    of,    from 

quinine  (Pommerehne)  A.,  i,  641. 
Thallium,    occurrence    of,    in    common 
minerals  (Hartley  and  Ramage), 
T.,  533;  P.,  1897,  11. 
electrolytic  preparation  of  (Foerster), 
A.,  ii,  553. 
Thallium    alloys   with    silver,    freezing 
point  of  (Heycock  and  Neville), 
A.,  ii,  245. 
with  zinc,    freezing  points   of  (Hey- 
cock and  Neville),  T.,  395  ;  P., 
1897,  61. 
Thallium  zirconium  fluorides  (Wells  and 
Foote),  a.,  ii,  559. 
nitrate  and  its  double  salts,  use  of,  as 
heavy   liquids  for    separation  of 
minerals   (Retgers),  A.,    ii,   45, 
179. 
and  potassium  nitrates  and  alums, 
solubility  of  isomorphous  mixtures 
of  FooK,  A.,  ii,  480. 
silicotungstate      (Wyruboff),       A., 

ii,  175. 
vanadium  alum  (Piccini),  A.,  ii,  215. 
Thea  chinensia,  the  amount  of  lecithin  in, 
at    different    times     (Hanai),    A., 
ii,  275. 
the  effect  of  starving,  on  the  nitrogen 
of  (Miyachi),  a.,  ii,  278. 
Thebaine,  constitution  of  (Freund),  A., 
i,  495. 
action  of  acetic  anhydride  on  (Freund 

and  Gobel),  A.,  i,  496. 
detection     of     (Jaworowski),      A., 
ii,  610. 


Thebaol,  properties   of,   and  its  acetyl 
derivative  (Freund  and  Gobel),  A., 
i,  497. 
Thebaolquinone  (Freund  and  Gobel), 

A.,  i,  497. 
Thebenine,  constitution,  preparation,  salts 
and  acetyl  derivative  of,  and  action  of 
phenylthiocarbimide  on  (Freund  and 
Michaels),  A.,  i,  495,  496. 
Thebeninemethine  methiodide  (Freund 

and  Michaels),  A.,  i,  496. 
Thebenol,  properties  and  reactions  of,  and 
its  acetyl  derivative  and  metbyl  ether 
(Freund  and  Michaels),  A.,  i,  496. 
Theobromine,  from  the  action  of  methylic 
iodide    on    xanthine    salts    (Pom- 
merehne), A.,  i,  129, 
synthesis  of  (Fischer),  A.,  i,  641. 
estimation  of,  in  cocoa  and  chocolate 
(Maupy),  a.,  ii,  531. 
7-Theobromine,     from    the    action    of 
methylic  alcohol    on    xanthine  salts 
(Pommerehne),  A.,  i,  129. 
Theophylline,  from  the  action  of  methylic 
iodide     on     xanthine     salts    (Pom- 
merehne), A.,  i,  129. 
Theralite  from  Costa  Rica  (Wolff),  A., 

ii,  56. 
Thermochemistry  : — 
Thermochemical  method  of  determin- 
ing  the   equivalents   of    acids    and 
bases  (Berthelot),  A.,  ii,  201. 
Thermodynamical  surfaces  of  a  sub- 
stance in  the  solid  and  liquid  states 
(Tammann),  a.,  ii,  8. 
Thermodynamics      of     non-reversible 

changes  (Duhem),  A.,  ii,  439. 
Heat   changes   produced   by    mixing 
coniine  with  other  liquids  (Laden- 
burg),  A.,  ii,  246. 
Energy  changes,  free  and  total,  in  the 
formation  of  insoluble  mercury  com- 
pounds (Bugarszky),  a.,  ii,  307. 
Calorific  power  of  coals  calculated  by 

Dulong's  law  (Arth),  A.,  ii,  442. 
Isothermals     of     tsopentane     (Rose- 

Innes),  a.,  ii,  542. 
Temperature,  formula  representing  the 
change  of  density  of  liquids  with 
(GuYE  and  Jordan),  A.,  ii,  365. 
influence  of,  on  rotatory  power  (Guye 

and  Aston),  A.,  ii,  237. 
influence  of,  on  the  rate  of  reaction  of 
potassium  chlorate,  ferrous  chlor- 
ide, and  hydrochloric  acid  (Noyes 
and  Wason),  A.,  ii,  311. 
influence  of,    on  the  decomposition 
hypochlorites  of  (Bhaduri),  A.. 
ii,  207. 
Temperature  of  the  body,  influence  of, 
on  respiratory  exchange  (Vernon), 
A.,  ii,  418. 
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Thermochemistry  : — Heat  of  formation  ■■ 
ch.  ;  of  combustion  =  c.  ;  of  hyd 
Temperature  of  the  body,  effects  on, 
of  section  of  the  spinal  cord  (Pem- 
brey),  a.,  ii,  220. 
influence  of  )8-tetmhy(lronaphthyl- 
amine  on  (Fawcett  and  White), 
A.,  ii,  419. 
Thermometers,  Rowland's,  comparison 
of,  with  the  hydrogen  thermome- 
ter (Day),  a.,  ii,  539. 
comparison  of,  with  a  platinum  re- 
sistance thermometer  (Waidner 
andMALLORY),  A.,  ii,  538. 
Heat  conductivity  of  carbon  (Cellier), 
A.,  ii,  538. 
ofsaltsolutions(BREDiG),  A.,ii,  471. 
Heat,      specific,      determination     of 
(ScHLAMP),  A.,  ii,  6. 
of     substances     in    corresponding 

states  (Barker),  A.,  ii,  17. 
of  the  gaseous   elements  (Berthe- 

lot),  a.,  ii,  200. 
of    aniline,    benzene,    naphthalene, 
o-naphthylamine,      nitrobenzene, 
and      nitronaphthalene 
(Schlamp),  a.,  ii,  6. 
of  constant  volume  of  the  paraffins 
(Bartoli  and  Stracciati),    A., 
ii,  7. 
of  phenol  (Schlamp),  A.,  ii,  6. 
of  silver  amalgam  (Littleton),  P., 

1896,  221. 
of  different  modifications  of  sulphur 

(Dussy),  a.,  ii,  6. 
of  ^-  and  o-toluidine  (Schlamp),  A., 
ii,  6, 
Latent  heat  of  evaporation  of  liquids 

(Milner),  a.,  ii,  439. 
Heat  of  fusion,  connection  of  melting 
point,   density  and  (Crompton), 
T.,  929;  P.,  1897,  110. 
of  copper  and  of  silver  (Heycock 

and  Neville),  A.,  ii,  245. 
of  zinc  (Heycock   and  Neville), 
T.,  403;  P.,  1897,  61. 
Fusion  curves,  non-identity  of,  with 
solubility  curves   (Bancrofi'),    A., 
ii,  134. 
Heat  of  vaporisation,  connection  be- 
tween density, molecular  diameter, 
and  (Barker),  A.,  ii,  134. 
of  aniline,  chloroform,  carbon  tetra- 
chloride, ethylic  bromide,  ethylic 
iodide,     formic    acid,     methylic 
alcohol,     methylic     iodide,    and 
noi-mal  hexane  (Marshall),  A., 
ii,  244. 
Heat  of  dissociation  and  combination 
calculated  from  a  theory  of  affinity 
and   valency    (Sperber),    A.,  ii, 
307. 


:/.  ;  of  dussociation  —  dis.;  of  combination  = 
ation  =  h.  ;  of  neutralisation  =  n. 

Heat  of  electrolytic  dissociation  of 
some  acids  (Euler),  A.,  ii,  88. 
of    nitrocarbamide,    nitrourethane, 
and  amidotetrazole   (Baur),  A., 
ii,  546. 
Dissociation  pressure  of  alkylammo- 
nium   hydrosulphides    (  Walker 
and    Lumsden),    T.,    428;     P., 
1897,  48. 
of  ammonia  silver  chlorides  in  solu- 
tion (Jarry),  a.,  ii,  259. 

of   hydrates    of   calcium     chloride 
(Muller-Erzbach),  a.,  ii,  203. 
Thermochemical  data.     Unit  of  heat 
(Bartoli),  A.,  ii,  7. 

for  acids  and  bases  in  dilute  aqueous 
solution  {n.)  and  electrolytic  dis- 
sociation (Crompton),  T.,  951  ; 
P.,  1897,  111. 

of  alkylammonium  hydrosulphides 
(dis.)  (Walker  and  Lumsden), 
T.,  439  ;  P.,  1897,  48. 

of  the  amides  and  anilides  of  the 
first  members  of  the  series  of  di- 
basic acids  (/.  and  c.)  (Stohmann 
and  Haussmann),  A.,  ii,  359. 

of  the  action  of  bromine  on  unsatu- 
rated compounds  (cb.)  (Luginin 
and  Klabukoff),  A.,  ii,  475. 

of  formation  of  carbamide  from  am- 
monium cyanate  (Walker  and 
Kay),  T.,  508  ;  P.,  1897,  76. 

of  copper  compounds  (/.  and  n.) 
(Sabatier),  a.,  ii,  540.   . 

of  cyanamide  (/.  andc.)  (Lemoult), 
A.,  ii,  87. 

of  cyanic  acid  (/.  and  n  )  Berthe- 
lot),  a.,  ii,  7. 

of  cyanuric  chloride  (/.  and  c.) 
(Lemoult),  A.,  i,  234. 

for  the  changes  of  the  different 
modifications  of  dextrose  into 
each  other  (  Berth  elot),  A., 
ii,  202. 

of  formaldehyde  (/.)  (DEL]fipiNE), 
A.,  ii,  359. 

of  hexamethylenetetramine,  its  salts 
and  nitroso-derivatives  (/.  and  c.) 
(Del^pjne),  a.,  ii,  87,  131. 

of  lithium  borate  (n.)  (Le  Chate- 
lier),  a.,  ii,  448. 

of  compounds  of  lithium  chloride 
and  ammonia  (/.)  (Bonnefoi), 
A.,  ii,  371. 

of  lithium  hydride  (/. )  (Guntz),  A., 
ii,  86. 

of  lithium  nitride  (/.)  (Guntz),  A., 
ii,  144. 

of  mercury  salts  (/.)  (Varet),  A., 
ii,  99,  541. 
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Thermochemistry  : — Heat  offorrrmtion—f.;  of  dissociation =dis.  ;  of  combination: 
cb.  ;  of  comhiostion^c.  ;  of  hydration  =  h.  ;  of  neutralisation  =  n. 


Thermocheniical    data,    of    mercuric 
cyanide  compounds  with  metallic 
haloids  (c6. )  (Varet),  A.,  i,  585. 
of  selenic    acid   and  selenates   (/.) 

(Metzner),  a.,  ii,  132. 
of  selenic  anhydride  (/. )  (Metzner), 

A.,  ii,  169.' 
of  silver  amalgam  (/.)  (Littleton), 

P.,  1896,  220. 
of  the  sodioacetylenes  (/. )  (Matig- 
non),    a.,   ii,    440;     (de    Forc- 
rand),  a.,  ii,  441. 
of  sodium   potassium   and  sodium 
ammonium     tartrates    (h.)    (van 
Leeuwen),  a.,  ii,  398. 
of    the    hydrolysis    of    starch    by 
vegetable    and    animal    diastase, 
and   of  cane-sugar    by  invertase 
(Brown  and  Pickering),  T.,  783 
P.,  1897,  131. 
of  trichloracetic  acid  (?i. )  (Rivals) 

A.,  ii,  359. 
of   zinc    hydroxide  (/.)  (Massol) 
A.,ii,  440. 
Heat  of  flolution  of  dextrose,  maltose 
levulose,  milk-sugar,  and  cane-sugar 
(Brown  and  Pickering),  T.,  769. 
Thermodynamics.  See  Thermochemistry 
Thermoelectric  properties.    See  Electro 

chemistry. 
Thermometers.     See  Thermochemistry. 
Thesium    Colpoon.      See    Colpoon    com 

pressum. 
Thialdine  (Deli^I'INe),  A.,  i,  456. 
Thianthrene,     constitution     of     (Gen 

vresse),  a.,  i,  514. 
Thiazine-dyes  and  Thiazole-dyes,  oxida 
tion  of  leuco-compounds  of  (Green) 
P.,  1896,  226. 
Thiazole-thiol,    and    its    bisulphide 

(Freund  and  Meinecke),  A.,  i,  128. 
Thiobiazoline,  5-imino-,  and  its  acetyl 
derivative  (Freund  and  Meinecke) 
A.,  i,  122. 
Thiazolines,   preparation    of    (Gabriel 

and  V.  Hirsch),  A.,  i,  120. 
Thiocarbamide,   action  of    a-bromopro- 
pionic,      bromomaleic,       cinnamic, 
citraconic,  crotonic  and  oleic   acids 
on  (Andreasch),  A.,  i,  327,  328. 
action  of  caustic  potash  and  lead  ace- 
tate on  (Walther),  a.,  i,  209. 
Thio-derivatives.     See  under  : — 
Acetic  acid. 
Acetophenone. 
Acetylacetone. 
AUylcarbimide. 

Allylhydantoin-a-propionic  acid. 
AUylthiocarbamide. 
Aniline. 


Thio-derivatives.    See  under  : — 
Benzophenone. 
Benzylic  mercaptau. 
Benzyltetrahydroquinazoline. 
Bisthiopyrotartaric  acid. 
Butyric  acid. 
Duty  ry  1  carbimide. 
Carbamide. 
Carbimidoglycolide. 
Dehydrohydantoinacetic  acid. 
Dilactylic  acid. 

Dimethylhydantoincarboxylic  acid. 
Diphenylcarbamide. 
Diphenylhydantoin-a-propionic  acid. 
Ethylammonium  mercaptan. 
o-Ethylbenzamide. 
E thy Igly collie  acid. 
Ethylic  mercaptan. 
Ethylmercaptotriazoline. 
Ethylquinol. 
Ethylquinone. 

Ethylquinonedibenzoylacetal. 
2'-Ethylthio-3'-phenyldihydroquiu- 

azolone-4'. 
Ethyltriazolethiol. 
Formaldehyde. 
Glycollic  acid. 
Glyoxylic  acid. 
Haemoglobin. 
Hydantoic  acids. 
Hydantoinacetic  acid. 
Hydantoin-a-propionic  acid. 
Hydrothiomaleic  acid. 
Hydroxypyrotartaric  acid. 
Ketotetrahydroquinazoline. 
Maleic  acid. 
Malic  acid. 
Methylglycollic  acid. 
)8-Methylhydantoin. 
Phenol. 

Phenylallylcarbimide. 
Pheny  lallylhy  dantoin . 
Phenylbenzylhydantoin. 
3'-Phenyldihydroquinazolone-4'. 
Phenyldimethylhydantoin. 
Phenyl  ethylenic  ether. 
Phenylethylbydantoin. 
Phenyl  ethylic  ether. 
Phenylhydantoin. 
Phenylmethylhydantoin. 
Phenylmethylurea. 
Phenyl-)8-naphthylsulphonacetone. 
Phenylthiocarbimidegly  col  ide. 
Phenyluraminohexahydrobenzoicacid. 
Phenylureidobenzyldiphenylcarb- 

amide. 
Phenylureidobenzylphenyltolylcarb- 

amide. 
Propionylcarbimide. 
Quinanthrene. 
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Thio-derivatives.     See  under  : — 
Resorcinolcarboxylic  acid. 
Tolylcarbiraideglycolide. 
Tolylethylhydantoin. 
Tolylliydantoin. 
o-Tolylmethylhydantoin, 
Thiodimaleifc  acid    (Andreasch),    A., 

i,  328. 
Thiocyanophenylphosphine.  See  Phenyl- 

thiocyanophosphine. 
Thiocyano-^-tolylphosphine.       See     p- 

Tolylthiocyanophosphine. 
Thiophanic  acid,  properties  of,  and  its 

salt  (Hesse),  A.,  i,  257. 
Thiophaninic  acid  (Hesse),  A.,  i,  257. 
Thiophen,   refractive  power  and  disper- 
sion of  (Bruhl),  a.,  ii,  297. 
absorption  spectrum  of  (Pauer),  A., 

ii,  393. 
action    of    aluminium     cliloride     on 
(Haller  and  Michel),  A.,  i,  513. 
freezing    points    of   solutions   of,    in 
benzene  (Beckmann   and 
Schulten),  a.,  ii,  363. 
removal  of,  from  benzene  (Markowni- 
koff),  a.,  i,  401 ;  (Heusler),  A., 
i,  402  ;  (Haller  and  Michel),  A., 
i,  514. 
absorption  of  nitrogen  by  (Berthelot). 

A.,  i,  330. 
condensation  of,  with  benzotrichloride, 

(Nahke),  a.,  i,  602. 
precipitation  of,  with  mercuric  sulphate 
(Haller  and  Michel),  A.,  i,  513. 
Thionylaniline,  action  of  ethylene  di- 
amine on  (MiCHAELis  and  Graentz), 
A.,  i,  395. 
Thiotriazole,     amino-,     and    its    salts 
(Freund  and  Schander),  A.,  i,  126. 
Thiourazole  (Freund  and  Schander), 

A.,  i,  126. 
Thiourea,  from  action  of  sulphuric  acid 
on  potassium  thiocyanate  (Chattaway 
and    Stevens),    T.,    611,    612  ;    P., 
1897,  88. 
I^hiourea,  action  of  chloracetanilide  on 

(Dixon),  T.,  626  ;  P.,  1897,  6. 
Thioxen.     See  Dimethylthiophen. 
Thorium  bromide  (Lesinsky  and  Gund- 
lich),  a.,  ii,  499. 
chloride  and  oxychloride  (Krijss),  A., 

ii,  457. 
nitrate,  crystalline  (Fuhse),  A.,  ii,  377. 
hydroxide  (Kruss),  A.,  ii,  465. 
action  of  acetylacetone  on  (Urbain), 
A.,  i,  236. 
silicotungstate      CWyruboff),      A., 
ii,  176. 
Thorium,    estimation    and    separation 
of— 
estimation  of  (Glaseu),  A.,  ii,   190, 
349. 


Thorium,    estimation    and    separation 
of— 

estimation  of,  in  thorite  (Hintze  and 

Weber),  A.,  ii,  162. 
separation  of  cerium  from  (Urbain), 

A.,  i,  236  ;  (Dennis),  A.,  ii,  349. 
separation    of    cerium    and    yttrium 
oxides  from  (Hintze  and  Weber), 
A.,  ii,  162. 
separation     of,      from     rare     earths 

(Dennis),  A.,  ii,  232. 
separation  of  lanthanium  and  didy- 

mium  from  (Dennis),  A.,  ii,  349. 
separation  of  titanium,  tantalic  acid, 
glucinum,     zirconium,     &c.,     from 
(Glaser),  a.,  ii,  191. 
separation  of  zirconium  from  (Glaser), 
A.,  ii,  350;  (Delafontaine),  A., 
ii,  377. 
Thrombosin,      nature     of     Lilienfeld's 

(Cramer),  A.,  ii,  331. 
Thujaketone.     See  Tanacetoketone. 
o-Thujaketonic  acid,  its  oxime  and  its 
conversion  into    tanacetogendicarb- 
oxylicacid  (TiEMANNand  Semmler), 
A.,  i,  247. 
and  its  oxime  (Wallach),  A.,  i,  246. 
)3-Thujaketonic    acid    (Wallace),   A., 
i,  246. 
anditsoxime  (TiEMANNand  Semmler), 
A.,  i,  247. 
?^o-Thujaketonic  acid,  and  its  oxime  and 
semicarbazone  (Wallach),  A.,  i,  426. 
Thujamenthone,   its  oxidation  and    its 
semicarbazone  (Wallach),  A.,  i,  247. 
Thujone,   oxidation  of   (Tiemann   and 
Semmler),  A.,  i,  247. 
and  wo-Thujone,    oxidation  and  con- 
stitution of  (Wallach),  A,,   i,  246. 
Thymic   acid,    the  preparation   of  arti- 
ficial  nucleins    with    (Milroy),    A., 
i,  232. 
Thymol,  contraction  during  the  solidifica- 
tion of  (Heydweiller),  A.,  ii,  545. 
solubility  of  super-cooled  (Bruner), 

A.,  ii,  479. 
action  of  ferment  of  mushrooms  on 
(Bourquelot),  a.,  ii,  66. 
Thymol  bromide,  preparation  of  (Urban), 

A.,  i,  335. 
Thymol,    chloro-,    and    its    derivatives 
(Bocchi),  a.,  i,  182. 
iodo-  [arUtoJ),  preparation  of  (Urban), 
A.,  i,  334. 
Thyreo-antitoxin,     separation    of 

(Frankel),  a.,  ii,  61. 
Thyroid    gland,    chemistry    of    the 
(Hutchison),  A.,  ii,  61. 
proportion  of  iodine  in  the  (Oswald  ; 

Gley),  a.,  ii,  572. 
presence  of  inosite  in  the  (Tambach), 
A.,  ii,  61 
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thyroid  gland,  active  substances  in  the 

(Frankel),  a.,  ii,  61. 

influence  ?  on   metabolism   of  feeding 

with  (Voit),  a.,  ii,  330. 

Tiglic  aldehyde,  condensation  ofj  with 

guaiacol,    creosol   and  pyrogallol   di- 

methylic  ether  (Doebner),  A.,  i,  166. 

Tilasite   from  Sweden  (Sjogren),    A., 

ii,  325. 
Tin,     thermoelectric    properties    of 
(Burnie),  a.,  ii,  439. 
ingots,      crystalline      structure      of 
(Liversidge),  T.,  1130;  P.,  189T, 
22. 
Tin  alloys  with  antimony,   copper,  and 
silver,  definite  compounds  contained 
in  (Charpy),  a.,  ii,  406. 
with  copper,   melting   point  curve  of 

(Le  Chatelier),  a.,  ii,  204. 
with  copper  and  silver,  freezing  points 
of    (Heycock  and  Neville),    A., 
ii,  245. 
with  zinc,    freezing  points  of  (Hey- 
cock and  Neville),  T.,  392  ;  P., 
1896,  61. 
Tin    sulphides,    behaviour    of,    at  high 
temperatures      (Mourlot),      A., 
ii,  373. 
action  of  gaseous  hydrobromic  and 
hydrochloric    acids   on    (Kelley 
and  Smith),  A.,  ii,  405. 
Stannous  chloride,  rate  of  reaction  of 
ferric    chloride  with   (Noyes), 
A.,  ii,  17. 
action    of,     on    ethereal    oils 
(Hirschsohn),  a.,  ii,  236. 
Stannic    chloride,    freezing  points   of 
dilute      aqueous      solutions      of 
(Loomis),  a.,  ii,  305. 
chlorobromides      (Besson),      A., 
ii,  322. 
Metastannyl  chloride    (Engel),    A., 
ii,  376. 
Tin,  di-  and  tri-ethyl  iodides,  electrolytic 
conductivity    of    methyl    alcoholic 
solutions  of  (Zelinsky  and  Krapi- 
vvin),  a.,  ii,  5. 
Tin,  estimation  and  separation  of — 
action    of    nitroso-/8-naphthol    on 

(BuRGASs),  A.,  ii,  163. 
estimation  of,   in    bronze    and    brass 

(Hollard),  a.,  ii,  521, 
estimation  of,    in  tin-dross  (RiJRUP), 

A.,  ii,  234. 
estimation    of,    in    tin-plate    (Mast- 
baum),  a.,  ii,  604. 
Tin-dross,  estimation  of  tin  in  (RiJRUP), 

A.,  ii,  234. 
Tin  ores,  composition  of  (Hartley  and 

Ramage),  T.,  541  ;  P.,  1897,  13. 
Tin  plate,  estimation  of  tin  in  (Mast- 
baum),  a.,  ii,  604. 


j  ( Toluene  compounds  Me  =  1 ). 

;    Tin-stone.     See  Cassiterite. 

Tissues,    estimation     of    ammonia     in 
I       (Nencki  and  Zale.ski),  A.,  ii,  343. 
,    Titanium,    occurrence  of,   in  plant  ash 
j  (Wait),  A.,  ii,  67. 

,       compounds,    isoniorphism    of    silicon 
I  and  (Retgers),  A.,  ii,  18. 

j       Titanic  acid,  estimation  of  (Glaser), 
'  A.,     ii,      191;      (Morgan),      A., 

ii,  388. 
Titanium,    estimation    and    separation 
of— 
estimation  ofj  in  iron  and  steel  (Carnot 

and  Goutal),  A.,  ii,  521. 
separation  of  tungsten  from  (Defacqz), 
A.,  ii,  163. 
Tolane,  and  its  dibromide,  preparation 
of  (Sudborough),  T.,  221. 
dichloride,  cis  and  trans  forms  of  (Sud- 
borough), T.,  222. 
Tolenyldimethylenehydrazidine      (Pin- 
ner), A.,  i,  638. 
^-Tolenyl-)8-naphthenylhydrazidine 

(Pinner  and  Salomon),  A.,  i,  639. 
m-Tolualdehyde,  oxidation  of  the  con- 
densation products   of,  with  phenyl- 
semicarbazide  (Young  and  Annable), 
T.,  213  ;  P.,  1896,  246. 
^^-Tolualdehyde,  synthesis  of  (Gatter* 

MANN  and  Koch),  A.,  i,  619. 
Toluene,  absorption  spectrum  of  (Pauer), 
A.,  ii,  393. 
dielectric  constants  of,  at  low  tempera- 
tures (Abego),  a.  ,  ii,  240. 
surface  tensions  of  mixtures  of  benzene, 
turpentine,    carbon   bisulphide  and 
ethylic  benzoatewith  (Linebarger), 
A.,  ii,  247. 
mixture    of,    with     sulphur,    boiling 

point  of  (Haywood),  A.,  i,  402. 
nitration   of    (Friswell),    P.,    1897, 
145. 
Toluene,  /?-bromo-,  employment  of,   as 
solvent  in   cryoscopic   researches 
(Paterno),  a.,  ii,  12. 
minimum  freezing  point  of  mixtures 
with   benzene,   j9-xylene,  phenol, 
thymol,    ethyleuic  bromide,    tri- 
methylcarbinol,  ethylsuccin- 

imide,  tribenzylamine  and  vera- 
trole  (Paterno  and  Ampola),  A., 
ii,  477. 
4:3:  6-bromorfznitro-,  and  the  coloured 
compound    obtained    by  action    of 
alcoholic  sodium  ethoxide  on  (Jack- 
son and  Ittner),  A.,  i,  238,  332. 
2:4:  5-^rtchloro-,  preparation  of 
(Michaelis  and  Berghegger),  A., 
i,  149. 
^-nitro-,     electrolytic     oxidation     of 
(Elbs),  a.,  i,  332. 
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{Toluene  compounds  Me  =  \). 
Toluene,  exo-o-dixiitro-,  and  eoio-p-dimixo- 
(Hollemann),  a.,  i,  410. 
o-nitroso-,   action  of  nitric  oxide   on 
(Bamberger),  A.,  i,  288. 
0-  and  ^-Tolueneazopheiiols,  hydrochlor- 
ides (Hewitt  and  F.  G.  Pope),   A., 
i,  517. 
o-Toluenediazoic  acid  and  its  N-methylic 
and  0-raethylic  ethers  (Bamberger 
and  Stingelin),  A.,  i,  467. 
??i-nitro-,    sodium   and   silver   deriva- 
tives, N-methylic   and    6-methylic 
ethers  (Bamberger  and  Seitz),  A., 
i,  466. 
^-Toluenediazoic  acid  (Bamberger  and 
HoFF),  A.,  i,  467. 
m-nitro-,    and    its    N-methylic    and 
0-methylic  ethers  (Bamberger  and 
Voss),  A.,  i,  467. 
i^-Toluenediazoplieiiylsulplione 

(Hantzsch  and  Singer),  A.,  i,  222. 
;?j-Tolueiiea?ii5tdiazosulplionic    acid 

(HANTZSCHandSCHMIEDEL),  A.,  i,186. 

Toluenediazosulphonic      acids,     nitro-, 

(Hantzsch     and     Borghaus),    A., 

i,  186. 
o-^j-Toluene5^?idiazosulphonic        acids, 

rfibromo-  (Hantzsch  and  Schmiedel), 

A.,  i,  185. 

and     ^-Toluenesy^idiazosulplionic 

acids,     salts      of     (Hantzsch    and 

Schmiedel),  A.,  i,  185. 
o-Toluenesulphinic  acid    and    its  salts 

(Troeger  and  Tetzner),  A.,  i,  223. 
i?-Toluenesulpliinic  acid,  compound  ob- 
tained   from,    by   action    of    phenyl- 

hydroxylamine  (Bretschneider),  A., 

i,  421. 
o-ToIuenesulphonic  acid  and  its  bromide, 

preparationof(TROEGERand  Tetzner), 

A.,  i,  223,  224. 
??i-Toluenesulphoiiic    acid,    preparation 

of,  and  its  salts,  amide,  anilide,  and 

toluidides  (Griffin),  A, ,  i,  352. 
o-Toluic  acid.     See  Phenylacetic  acid, 
o-Toluic  acid,  electrolytic  dissociation  of 

(Euler),  a.,  ii,  88. 
j-J-Toluic      acid,      ??i-amino-     (m-homo- 

anthranilic    acid)     (KowALSKi     and 

Niementowski)),  a.,  i,  416. 
o-Toluic    disulphoxide    (Troeger    and 

Tetzner),  A,,  i,  223. 
o-Toluidine,  specific  heat  of  (Schlamp), 
A.,  ii,  6. 

action  of  heat    on  (Seyberth),   A., 
i,  68. 

action  of  maleic  anhydride  on  (Dunlap 
and  Phelps),  A.,  i,  461. 
?H-Toluidine,  action  of  oxidising  ferment 

of  mushrooms  on  (Bourquelot),  A., 

ii,  66. 


(Toluene  compounds  Me  —  \). 
^-Toluidine,  specific  heat  of  (Schlamp), 
A.,  ii,  6. 

influence  of  pressure  on  the  melting 
point  of  (Demerliac),  A.,  ii,  201. 

action  of  maleic  anhydride  on  (Dun- 
lap  and  Phelps),  A.,  i,  461. 

compounds  of,  with  metallic  salts 
(Tombeck),  a.,  i,  560. 

condensation  product  of,  with  form- 
anilide,  and  its  platinochloride 
(Walther),  a.,  i,  243. 

yellow  compound  obtained  by  action 
of  diacetyltartaric  anhydride  on 
(Cohen  and  Harrison),  T.,  1061 ; 
P.,  1897,  167. 

sodium    derivative    of   (Titherley), 
T.,  465;  P.,  1897,  45. 
2?-Toluidine,  dimiro-  (Rabaut),  A. ,  i,  533. 

m-dmiixo-,   preparation  of  (Jackson 
and  Ittner),  A.,  i,  238. 
Toluidines,  action  of  phosphorus  penta- 

chloride  on  (Gilpin),  A.,  i,  464. 
o-Toluidine-?n-sulphonic  acid 

[CH3:NH2:S03H  =  1:2:3]     (Bret- 
schneider), A.,  i,  421. 
;?-Toluidine-m-sulphonic  acid  (Griffin), 

A.,   i,    353 ;    (Bretschneider),   A., 

i,  421. 
7-i;-Toluidinobutyrolactam    (ANscHiJTZ 

and  Guenther),  A.,  i,  366. 
^-ToJuidinodimethoxydiphenylquinone 

{p-dimethyl-lignonc  blue)  (  Liebermann 

and  Flatau),  A.,  i,  225. 
j^-Toluidinodimethyldihydroresorcinol 

(VoRLANDER  and  Erig),  a.,  i,  276. 
p-ToluidinodimethyldihydroresorcyliC 

acid,  methylic  salt  of  (Vorlander), 

A.,  i,  275. 
j>Toluidinophenyldihydroresorcinol 

(Vorlander),  A. ,  i,  273 ;  (Vorlander 

and  Erig),  A.,  i,  275. 
^-Toluidinophenyldiliydroresorcylic 

acid  and  its  ethylic  salt  (Vorlander), 

A.,  i,  273. 
Toluquinolines.     See  Methylquinolines. 
2 :  3-Toluquinone,  4:5:  6-<richloro- 

(ZiNCKE  and  Prenntzell),A.,  i,  510. 
2 :  5-Toluquinone,  3:4:  6-<ribromo- 

(Auwers  and  Ziegler),  A.,  i,  33. 
3 : 4-Toluquinone,  2:5:  6-^richloro- 

(ZiNCKE,  Bergmann  and  Francke), 

A.,  i,  508. 
4  :  ?-Toluquinone,  ^richloro-,  preparation 

of    (MicuAELi«    and     Piper),     A., 

i,  147. 
Toluquinoxaline,  refractive  power  and 

dispersion  of  (Brijhl),  A.,  ii,  297. 
o-Tolylallylsulphone  and  its  dibromide 

(Troeger  and  Tetzner),  A.,  i,  224. 
^-Tolylallylsulphone  dichloride  (Troe- 
ger and  Hinze),  A.,  i,  350.  J 
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(Tolyl  compounds  Me  =  l). 
o-Tolylamylsulphone      (Troeger     and 

Tetzner),  a.,  i,  224. 
^-Tolylazo-o-naphthylamine     and     its 

hydrochloride  (Paal  and  Deybeck), 

A.,  i,  352. 
0-  and  ^-Tolylbenzenylamidines  (Lot- 

termoser),  A.,i,  38. 
l-i)-Tolyl-4-beiizylidene-3 : 5-pyrazol- 

idone  (Claisen),  A.,  i,  442. 
o-Tolylbenzylsulphone    (Troeger    and 

Tetzner),  A.,  i,  224. 
^-Tolyl    bromomethyl    ketone    (Kunc- 

kell),  a.,  i,  282,  521. 
^-Tolylbromopropylsulphone  (Troeger 

and  Hinze),  A,,  i,  351. 
o-Tolyl-butylsulpbone     and     -wobutyl- 

sulphone  (Troeger   and    Tetzner), 

A.,  i,  224. 
3'-i?-Tolylm-carbostyril,      4'-cyano- 

(Harper),  a.,  i,  107. 
o-Tolylcetylsulpbone     (Troeger     and 

Tetzner),  A.,  i,  224. 
y-Tolyl    chloromethyl    ketone    (Kunc- 

kell),  a.,  i,  282. 
o-Tolyl-chlorophosphine,      -fc^r«cliloro- 

phosphine,  and  -oxycblorophosphine 

(MiCHAELis  and  Schmidt),  A.,  i,  148. 
^ji-Tolyl-chlorophosphine,     -<^^r«chloro- 

phosphine,  and   -oxychlorophosphine 

(MiCHAELis  and  Berghegger),   A., 

i,  149. 
3'-i?-Tolylwocoumarin,     4-cyano- 

(Harper),  a.,  i,  106. 
^-Tolylcyanophosphine  (Michaelis  and 

Glaubitz),  a.,  i,  146. 
o-Tolyldiethylphosphine,  its  methiodide 

and  ethiodide  (Michaelis  and  Piper), 

A.,  i,  149. 
;3-Tolyldiethylphosphine  oxide,  and  its 

nitro-derivative      (Michaelis       and 

Miething),  a.,  i,  148. 
4'-^-Tolyldihydroketoquinazoline  (Kip- 

penberg),  a.,  i,  421. 
3' :  I'-^-Tolyldiketoquinazoline     (Fort- 

mann),  a.,  i,  301. 
js-Tolyldimethylphosphine  oxide  and  its 

nitro-derivative       (Michaelis      and 

Miething),  A.,  i,  147. 
p-TolyldimethylpbospMne-chloride- 

acetic  acid,    ethylic  salt  of,  and  its 

hydrochloride     and      platinochloride 

(Michaelis    and    Miething),     A., 

i,  148. 
Tolyldimethylpliosphobetaine,    and    its 

salts    (Michaelis    and    Miething), 

A.,  i,  148. 
o-o-Tolylenediaminoethylenedicarb- 

oxylic   acid,   ethj'lic  salt  of  (Ruhe- 

MANN  and  Hemmy),  A.,  i,  635.    . 
o-Tolyleneoxamide    (Meyer    and   See- 

liger),  a.,  i,  45, 

VOL.  LXXII.  ii. 


( Tolyl  compounds  Me  =  1 ). 
X>-  Tolyl  ethyl  ether,  formation  of  (Paal 

and  Deybeck),  A.,  i,  352. 
o-Tolylethylsulphone     (Troeger     and 

Tetzner),  A.,  i,  224. 
o-Tolylethylthiohydantoin  and  action  of 

alkali    on    (Dixon),     T.,    636  ;     P., 

1897,  9. 
i^^-Tolylguanidine,  amino-  (Pellizzari), 

A.,  i,  48. 
j??-Tolylheptadecylketoxime  (Glaus  and 

Hafelin),  a.,  i,  187. 
o-Tolyl-j3-hexyl8ulphone  (Troeger  and 

Tetzner),  A.,  i,  224. 
o-TolyIhydrazine,i)-nitro-(  Bamberger), 

A.,  i,  289. 
0-  and^-Tolylhydrazine  hydrochlorides, 

action  of  formamide  on  (Pellizzari 

and  Massa),  A.,  i,  206. 
o-Tolylhydrazinesulphonicacid,^-nitro-, 

potassium     salt    (Bamberger),     A., 

i,  289. 
2)-ToIylhydroxylamine,     preparation    of 

(Bretschneider),  a.,  i,  420. 
o-Tolylic   bisulphide,  tetrasulphide   and 
pentasulphide  (Troeger  and  Tetz- 
ner), A.,  i,  224. 

hydrosulphide,     zinc      derivative    of 
(Troeger     and     Tetzner),      A., 
i,  224. 
o-Tolyliodopropylsulphone      (Troeger 

and  Hinze),  A.,  i,  351. 
^-Tolyliodopropylsulphone      (Troeger 

and  Hinze),  A,,  i,  351. 
Z'-p '  Tolyl-2'-ketotetrahydroquinazoline 

(Paal  and  Hildebrand),  A.,  i,  407. 
0-  and  -^-Tolylmaleamic  acids  (Dunlap 

and  Phelps),  A.,  i,  461. 
7-o-Tolyl-;8-methylhydantoin    and   7-;?- 

ToIyl-j8-methylhydantoin    (Quenda ), 

A.,  i,  144. 
jj-Tolylmethylnitramine  and  its  o-  and 

m-nitro-  and  2:3: 5-^rtnitro-derivatives 

(Pinnow),  a.,  i,  338. 
o-Tolylmethylsulphone    (Troeger    and 

Tetzner),  A.,  i,  224. 
o-Tolylmethylthiohydantoin  and  action 

of  alkali   on   (Dixon),    T.,634;    P., 

1897,  8. 
5  : 2-2?-Tolylmethyltriazole,         1 -acetyl 

derivative  of  (Pinner),  A.,  i,  638. 
j3-Tolyl-)3  -  naphthylsulphonacetonamine 

(Troeger  and  Bolm),  A.,  i,  536. 
^-Tolyl-j8-naphthyl-Bulphonacetone, 

oxime,  plienylhydrazone  (Troeger  and 

Bolm). A.,  i,  536. 
5 : 2-i?-Tolylnaphthyltriazole     (Pinner 

and  Salomon),  A.,  i,  639. 
^-Tolylnitramine,  o-nitro-  (Pinnow),  A., 

i,  338. 
0-,  m-,  and^-Tolyloxyacetal8(STOERMER 

and  Schmidt),  A.,  i,  526,  527. 
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{Tolyl  compounds  Me  =  l). 
p-  and  7?i-Tolyloxyacetals,  and  the  action 

of    water    on    them    (Hesse),     A., 

i,  457. 
o-Tolyloxyacetaldehyde,  hydrate,  oxime, 

and    semicarbazone    (Stoeemer    and 

Schmidt),  A.,  i,  527. 
m-Tolyloxyaoetaldehyde,hydrate,oxime, 

and    phenylhydrazone    (Hesse),    A., 

i,  457  ;  (Stoeemer  and  Schmidt),  A. , 

i,  527. 
j3-Tolyloxyacetaldehyde,  hydrate,  oxime, 

phenylhydrazone,    and   semicarbazone 

(Hesse),  A.,  i,  457  ;  (Stoermee  and 

Schmidt),  A.,  i,  526. 
^-Tolyloxyacetic    acid    (Hesse),     A., 

i,457. 
m-  and  j^-Tolyloxyacetonitrile  (Stoee- 
mer and  Schmidt),  A.,  i,  527. 
j??-Tolylpentadecyl  ketoxime  (Glaus  and 

Hafelin),  a.,  i,  187. 
o-Tolylphosphine  oxide  (Michaelis  and 

Schmidt),  A.,  i,  148. 
o-Tolylphosphinous  acid,  its  salts  and 

anilide  (Michaelis  and  Schmidt),  A., 

i,  148. 
wi-Tolylphosphinous  acid,  its  salts  and 

phenylhydrazide      (Michaelis      and 

Berghegger),  a.,  i,  149. 
o-Tolylphosphonic       acid,       ;3-amino-, 

^•chloro-,      c^ichloro-,     and     ^-nitro- 

(MicHAELis     and     Schmidt),      A., 

i,  148. 
m-Tolylphosphonic  acid,  and  its  salts, 

and  4-bromo-,  4-chloro-,  and  2 : 4  :5-<r^■- 
chloro-derivatives     (Michaelis     and 

Berghegger),  A.,  i,  149. 
j9-Tolylphosphonic    acid,    diamide,    di- 
anilide,  ditoluidide,  nionotoluidide, 
and  phenylhydrazide  of  (Michaelis 
and  Glaubitz),  A.,  i,  146. 

monophenylic  salt  and  its  chloride, 
amide,  and  phenylhydrazide 
(Michaelis  and  Glaubitz),  A., 
i,  146. 

mono-^-tolylic  salt  and   its  chloride 
(Michaelis    and    Glaubitz),    A., 
i,  146. 
^j-Tolylphosphonic  acid,  amino-,  nitro-, 

and      climtro-,       and      their      salts 

(Michaelis  and  Piper),  A.,  i,  147. 
jD-Tolylphosphonic    acid,    isomeride    of 

(Michaelis  and  Glaubitz),  A.,  i,  146. 
p-Tolylpropyleneglycol-sulplione 

(Troeger  and  Hinze),  A.,  i,  351. 
l-j9-Tolyl-4-wopropylidenepyrazolidoiie 

(Claisen),  a.,  i,  442. 
o-Tolylpropylsulphone,   and  its  brorao- 

derivative  (Troeger  and  Tetzner), 

A.,  i,  224. 
o-Tolyhsopropylsulphone  (Troeger  and 

Tetzner),  A.,  i,  224. 


{Tolyl  compounds  Me  =  l). 
l-^-Tolyl-3 : 5-pyrazolidoiie,     and     its 

salts,   oxime,    phenylhydrazone,    and 

benzoyl     and    4-dibromo-derivatives, 

and   compound    with    tolylhydrazine 

(Claisen),  A.,  i,  442. 
^-Tolylpyruvic  acid,   o-nitro-,    and  its 

phenylhydrazone      (Reissert),      A. , 

i,  419. 
^-Tolylsuccinimide,    o-nitro-    (Miolati 

and  Lotti),  A.,  i,  560. 
o-Tolylsulphonacetone  and  its  oxime  and 

phenylhydrazone       (Troeger       and 

Tetzner),  A.,  i,  224. 
^-Tolylsulphonamic    acid    (Paal    and 

Deybeck),  a.,  i,  352. 
o-Tolylsulphonethylic  alcohol  (Troeger 

and  Tetzner),  A.,  i,  224. 
2?-Tolylsulpho-mtramic  and  -nitrosamic 

acids    (Paal    and    Deybeck),     A., 

i,  352. 
4'-^-Tolyltetrahydro-ketoquinazoline 

and  -thioquinazoline  (Kippenberg), 

A.,  i,  421. 
o-Tolylthiocarbimidoglycolide,   from  o- 

tolylthiohydantoin  (Dixon),  T.,  623  ; 

P.,  1897,  8. 
is-Tolylthiocyanophosphine  (Michaelis 

and  Glaubitz),  A.,  i,  146. 
o-Tolylthiohydantoin,   constitution    of, 

and  action  of  hydrochloric    acid   on 

(Dixon),  T.,  622,  625  ;  P.,  1897,  8. 
o-Tolylthiourea,  action  of  ethylic  chlor- 

acetate  on   (Dixon),    T.,    623;    P., 

1897,  8. 
1-0-   and   l-;)-Tolyltriazoles,  and    their 

salts  (Pellizzaei  and  Massa),   A., 

i,  206. 
Topaz,   constitution   of  (Clarke),   A., 

ii,  51. 
Tourmaline  from  Sardinia  (Lovisato), 
A.,  ii,  414. 

constitution  of  (Clarke),  A.,  ii,  52. 

transparency  of,    for    Rontgen    rays 
(Doeltee),  a.,  ii,  469. 

fusion  products  of   (Doeltee),    A., 
ii,  329. 
Tourmaline-rock  from  India  (Judd),  A., 

ii,  414. 
Toxicology,  destruction  of  organic  matter 

in  (ViLLiEEs),  A.,  ii,  523. 
Trachylolic  and  wo-Trachylolic  acids, 

occurrence  of,    in   copal,    and    their 

acetyl      and       benzoyl       derivatives 

(Stephan),  a.,  i,  93. 
Training,    influence    of,    on    muscular 

metabolism  (Schnyder),  A,,  ii,  59. 
Transference    ratio.      See     Migration 

constant. 
Transition  points  of  sodium  potassium 

and  sodium  ammonium  tartrates  (van 

Leeuwen),  a.,  ii,  397, 
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Tranipiration  in  plants,  effect  of  the 
atmospheric  conditions  on  (Hein- 
rich),  a.,  ii,  424. 

in  plants,  effect  of  the  concentration 
of  nutritive  solutions  on  (Hein- 
rich),  a,,  ii,  424. 

of  peeled  and  unpeeled  potatoes  (Pol- 
JANEC),  A.,  ii,  185. 
Trees.     See  Agricultural  Chemistry. 
Tremolite  from  Sweden,  alteration  to  ser- 
pentine (Sjogren),  A.,  ii,  326. 

alteration  to  talc  (Smyth),  A.,  ii,  106. 

asbestiform  (Merrill),  A.,  ii,  412. 
2:3: 5-Triacetamidobenzene,     1-nitro-, 

(NiETZKi  and  Hagenbach),  A.,  i,  278. 
Triacetamidophenol    and     its     acetate 

(NiETZKi     and    Blumenthal))     A., 

i,  218. 
Triacetin,  properties  of  (Geitel),    A., 

i,  547. 
Triacetonehydroxylamine,  and  its  hydro- 
chloride   and    oxime    (Harries    and 

Lehmann),  a.,  i,  212. 
Triacetoxyisobutane,  and  the  action  of 

heat  on  it  (Piloty   and   Ruff),  A., 

i,  588. 
Triacetoxynaphthalene    (Zincke     and 

Noaok),  a.,  i,  355. 
Triacetylamino-iS-naplitliaquinol 

(Zincke  and  Noack),  A.,  i,  355. 
Triacetylamino-orcinol  (Heinrich),  A., 

i,  446. 
Triacetylbaptigenin      (Gorter),      A. , 

i,  627. 
Triacetylbulbocapnine,  and  its  salts  and 

acetyl  derivative   (Ziegenbein),    A., 

i,  175. 
Triacetyldiglycerol  (Geitel),  A.,  i,  457. 
Triacetylgallacetophenone  (Lowy),  A., 

i,  474. 
Triacetylmaclurinazobenzene,     produc- 
tion of  (Perkin), T.,  188  ;  P.,  1897,  5. 
Triacetylmethyl-i/z-morphine      (Von- 

gerichten),  a.,  i,  260. 
Triacety  Iphlorety  Icoumarin       (  Perk  i  n 

and  Martin),    T.,    115]  ;    P.,   1897, 

172 
Triacetylthebenine  (Freund   and 

Michaels),  A.,  i,  496. 
Trianilino-i/z-cumylpliosplionium     hydr- 
oxide,   and    its    salts    (Michaelis, 

Rothe  and  Uster),  A,,  i,  151. 
1:3:  5-Trianilino£?mitrobenzene  (Jack- 
son and  Lamar),  A.,  i,  29. 
0-  and  p-TriazoIebenzoic  acids  and  their 

salts    (Pellizzari   and  Massa),   A., 

i,  206. 
Tribenzamidotriethylamine       (Risten- 

part),  a.,  i,  47. 
Tribenzodi-o-amidodibenzylamide 

(BuscH,    BiRK  and   Lehmann),   A., 

i,  543. 


Tribenzoylanthragallol    and   its   nitro- 

derivative  (M.  Bamberger  and  Bock), 

A.,  i,  577. 
Tribenzoylapigenin,    the  properties    of 

(Perkin),  T.,  809  ;  P.,  1897,  54. 
Tribenzoylbaptigenin     (Gorter),     A. , 

i,  627. 
Tribenzoylconvolvulin  (Hoehnel),  A., 

i,  228. 
Tribenzoyl-1 : 4'-dihydroxylamine- 

anthraquinone  (Schmidt  and  Gatter- 

mann),  a.,  i,  196. 
Tribenzoylmethyl-i|/-morphine    (Von- 

gerichten),  a.,  i,  260. 
Tribenzoylpurgic  acid  (Hoehnel),  A., 

i,  228. 
Tricarballylic  acid,  amylic  salt,  rotatory 

power  of  the  (Walden),  A.,  ii,  3. 
Tridymite,     artificial    (Doelter),     A., 

ii,  55  ;  (Chrustchoff),  A.,  ii,  506. 
Triethanolamine.      See    Trihydroxytri- 

ethylamine. 
Triethylacetaldehydeammonium 

chloride,  aurochloride,  platinochloride, 

and  picrate,  and  the  action  of  silver 

oxide      on  it,     and     its     reduction 

(Stoermer  and  Prall),  A.,  i,  458. 
Triethylamine,  action  of  allylic  bromide 
on    (Partheil  and  von  Broich), 
A.,  i,  264. 

action   of  ethylic  oxalacetate  and  of 

ethylic     dioxalosuccinolactone     on 

(WisLicENUs    and     Beckh),    A., 

i,  398. 

Tiiethylamine,  triammo-,  and  its  salts 

and  benzoyl  derivative  (Ristenpart), 

A.,  i,  46. 
Triethylbromallylammonium      bromide 

and    platinochloride    (Partheil  and 

VON  Broich),  A.,  i,  264. 
Triethylc^ibromopropylammonium 

bromide,  its  platinochloride  and  auro- 
chloride, and  the  action  of  alcoholic 

potash    on    it    (Partheil    and  von 

Broich),  A.,  i,  264. 
Triethylglycocine.     See  Ethylbelaine. 
o-     and    iS-Triethylidenediplienylhydr- 

azines  (Causse),  A.,  i,  408. 
Triethylluteolin.     See  Luteolin  triethyl 

ether. 
Triethylphosphine,   active  oxygen  pro- 
duced   during    the     oxidation    of 
(Jorissen),  a.,  ii,  253. 

iodide,  electrolytic  dissociation  of,  in 
acetone    solution    (Carrara),    A., 
ii,  472. 
Triethylsulphine    iodide    mercuroiodide 
(Hofmann  and  Rabe),  A.,  i,  310. 

metaluminate  (Alvisi),  A.,  i,  329. 
Triethyltrimethinammonium      bromide 

and  platinochloride    (Partheil    and 

VON  Broich),  A.,  i,  264. 
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Trifolmm  hybridum  and    T.  pratense. 

See  Agricultural  Chemistry. 
TrifoUum  pi-ateme^  L.,  action  of  nodule- 
bacteria  on  (NoBBE  and  Hiltner),  A., 
ii,  64. 
Triformal-ethylaniine,      -methylamine, 
and    -propylamine,    refractive   power 
and     dispersion    of     (Bruhl),     A., 
ii,  297. 
1:2: 3-Trihydroxybenzoplienone 

(Bartolotti),  a.,  i,  622. 
Trihydroxyisobutane    {iso-hutylglyceroT) 
anhydride   of,    diacetyl  derivative  of 
(PiLOTY  and  Ruff),  A.,  i,  588. 
Trihydroxy^cributane,  nitro-reduction  of 

(PiLOTY  and  Ruff),  A.,  i,  453. 
Trihydroxy^(??'^butylaniine     (2-methylol- 
l-aminoproixtndiol-l  :  3)  and  its  salts 
and    tri-   and  tetr-acetyl   derivatives 
(PiLOTY  and  Ruff),  A.,  i,  587. 
Trihydroxyflavone    and    its    triacetate 
(BRiJLL     add      Friedlander),     A., 
i,  221. 
Trihydroxyflavones  and  their  salts  and 
acetyl  and  benzoyl  derivatives  (Fried- 
lander  and  Lowy),  A.,  i,  32. 
1:2:  3-Triliydroxynaplitbalene  {naph- 
thapyrogallol),     triacetyl     derivative 
(ZiNCKE  and  Noack),  A.,  i,  355. 
Trihydroxypheiiylenic    bisulphide,    and 
its  barium,  silver,  acetyl,  and  phthalic 
anhydride    derivatives    (Genvresse), 
A.,  i,  240. 
4:6: 6-Trihydroxypicoliiie  and  its  salts 
(Lapworth  and   Collie),   T.,   843 ; 
P.,  1897,  146. 
Trlhydroxytriethylamine  (triethanol- 
amine),     molecular    dispersion    of 
(Knorr),  a.,  i,  456. 
its  picrate  and  tribenzoyl  derivatives, 
and  its  separation  from  aminoethylic 
alcohol  and  dihydroxydiethylamine 
(Knorr),  A.,  i,  313,  314. 
Triketobexametliylene-l :  3-dicarboxylic 
acid.     See  ci/cZo-Hexantrione-l  :  3-di- 
carboxylic acid. 
Triketoliydrindene    (Kaufmann),    A., 

i,  245. 
1:2: 3-Triketoliydronaplitlialene,    i-di- 
chloro-    (ZiNCKE    and    Noack),    A., 
i,  355. 
1:2: 4-Triketohydronaphtlialene-2'- 
carboxylic     acid,      3:3:  i' -dichloro- 
bromo-,    and    3:3: 4'-chlorofZibromo- 
(ZiNCKE  and   Francke),   A.,  i,   77, 
78. 
Triketopentamethylenedicarboxylic 
acid.     See   cj/cZo-Pentantrione-l :  3-di- 
carboxylic acid. 
Trimellitic   acid,  5-bromo-,    dimethylic 
and    trimethylic    salts  (Zincke   and 
Francke),  A.,  i,  78. 


Trimethylamine  from  magnesium  nitride 
and  methylic  alcohol  (Szarvasy), 
A.,  i,  211. 
from  putrefied  hops  (Behrens),  A., 

ii,  115. 
action  of  o-  and  iS-dichlorhydrin,  of 
)8-dibromhydrin,      of     allylic     tri- 
biomide,  and  of  epichlorhydrin  on 
(Hartmann),  a.,  i,  316. 
action  of  ethylic  oxalacetate  on  (Wis- 

licenus  and  Beckh),  A.  i,  398. 
hydriodide  (Del^pine),  A.,  i,  586. 
separation  of  ammonia  from  (Fleck), 
A.,  ii,  168. 
2 : 3 : 4-Trimethylbenzoic  acid  (Lucas), 

A.,  i,  181. 
Trimethylbromallylammonium   chloride 

(Hartmann),  A.,  i,  316. 
Trimethylcarbinol.       See     ^er^Butylic 

alcohol. 
1:4: 6-Triinethylcatecliol,  6-chloro-, 
and  its  acetyl  derivative  (Zincke  and 
HoDEs),  A.,  i,  512. 
Trimethylchlorhydroxypropylammo- 
nium    chloride   and    its   aurochloride 
and     platinochloride      (Hartmann), 
A.,  i,  316. 
1:3: 4-Trimetliylcouinarone  and  its  pi- 
crate  (Stoermer  and  Schroeder),  A., 
i,  528. 
Trimethyldihydroxypropylammonium 
chloride,  and  its  dibenzoyl  and  diacetyl 
derivatives,  and  the  action  of  hydriodic 
acid  and  of  nitric  acid  on  it  (Hart- 
mann), A.,  i,  315,  316. 
Trimethylenic  chloriodide  and  nitroxy- 

chloride  (Henry),  A.,  i,  1. 
Trimethylethylene.    See  Pentenes. 
Trimethylgallic  acid,  from  oxidation  of 
methylsinapic  acid   (Gadamer),    A., 
i,  361. 
oojS-Triinethylglutaconic  acid  {liexylcne- 
dicarboxylic    acid),    and    its    silver, 
copper,  and  ethylic  salts  (Perkin  and 
Thorpe),  T.,  1182  ;  P.,  1897,  72. 
iso-Trimethylglutaconic    acid,  and    its 
silver,   barium,    calcium,  and  copper 
salts,    anhydride,    anilic    acid,    anil 
(Perkin  and  Thorpe),  T.,  1184. 
aoiS-Trimetliylglutaric    acid   {hezanedi- 
carhoxylic  acid),  silver,  lead,  mercury 
salts,  anilic  acid,  anhydride  (Perkin 
and  Thorpe),  T.,  1187;  P.,  1897, 
72. 
)3-bromo-,   ethylic  salt  (Perkin  and 

Thorpe),  T.,  1181. 
a-     and    fi-dihxomo-     (Perkin    and 

Thorpe),  T.,  1184. 
/3-chloro-,  ethylic  salt  (Perkin  and 

Thorpe),  T.,  1180  ;  P.,  1897,  73. 

/3-cyano-,    ethylic  salt  (Perkin  and 

Thorpe),  T.,  1189  ;  P.,  1897,  73. 
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3:4: 4-Trimethylheptan-2-oldioic  acid, 

from  oxidation  of  )8-campholenic  acid 

(Tiemann),  a.,  i,  200. 
1:3: 3-Trimethylc?/c-Zohexadieiie, 

3-chloro-      (Knoevenagel     and 

Fischer),  A.,  i,  611. 
1:3:  S-Trimetliylct/cZohexane 

(Knoevenagel    and    Fischer),    A., 

i,  612. 
Trimethylct/cZohexanol      (dihydroiso- 

phlorol),  cis-  and   trans-modifications 

of,  and  their  acetyl  derivative  and  the 

corresponding  iodide  (Knoevenagel 

and  Fischer),  A.,  i,  611. 
Trimethylq/cZohexanone,   and  its  oxime 

and     semicarbazone     (Knoevenagel 

and  Fischer),  A.,  i,  612. 
1:3:  3-TrimethylcycZohexene 

(Knoevenagel  and  Fischer),  A., 
i,  612. 

5-amino-   (isophlorylumine)     and    its 
hydrochloride  and   benzoyl  deriva- 
tive (Knoevenagel  and  Fischer), 
A.,  i,  611. 
1:3: 3-Trimethylc2/cZohexenone      (iso- 

pJiorone)    and     its     oxime,     phenyl- 

hydrazone,  semicarbazone  and  benzoyl 

derivative        (Knoevenagel        and 

Fischer),  A.,  i,  611. 
Trimethylhydroxylamine    hydriodide 

(de  Bruyn),  a.,  i,  9. 
1' :  3'  :  3'-Trimethylindoline    and  salts 

(Ciamician  and  Piccinini),  A.,  i,  102. 
Trimethylluteolin.       See    Luteolin 

trimethyl  ether. 
5?/m-Trimethylmandelic     acid    (Meyer 

and  MoLz),  A.,  i,  474. 
a-  and  )8-2  :  3  :  5-Trimetliylpiperazines, 

their  salts  and  dibenzoyl  derivatives 

(Stoehr  and  Brandes),  A.,  i,  299. 
2:2: 6-Trimetliylpiperidine,     4-amino-, 

a-    and    )3-modifications    of,    o-thio- 

carbamate    of,     iso-thiocarbamide   of, 

salts,      and      an     acetyl     derivative 

(Harries),  A.,  i,  295. 
1:7: 9-Trimethylpurine,  6  :  8-dioxy- 

(Fischer),  A. ,  i,  642. 
3:7: 9-Triniethylpurine,  2  :  8-dioxy- 

(Fischer),  a.,  i,  643. 
3:4: 5-Triinethylpyridine        {collidinc) 

and  its  salts  ( Ahrens),  A. ,  i,  203. 
2:4:  6-Trimethylpyridine  and  its  salts 

(Collie),  T.,  308  ;  P.,  1897,  43. 
2:3: 6-Trimethylpyrrolidine,    and    the 

action  of  methylic  iodide  on  it(EuLER), 

A,,  i,  585. 
1' :  2' :  3'-Trimethyl-4-quinolone 

(Fraenkel),  a.,  i,  487. 
1:4: 5-Triniethyl-o-quinone,      6-chloro- 

(ZiNCKE  and  Hodes),  A.,  i,  512. 
Trimethylresorcinol  and  its  dimethylic 

ether  (Hostmann),  A.,  i,  476. 


Trimethylsuccinic  acid  (pentanedicarb- 
oxylic  acid),  from  camphor  deriva- 
tives (Tiemann),  A.,  i,  163. 
;[?-bromanilide  (Balbiano),  A.,  i,  253. 
electrolytic  dissociation  of,  in  acetone 

solution  (Carrara),  A.,  ii,  472. 
mercuroiodide  (Hofmann  and  Eabe), 
A.,  i,  310. 

1' :  2'  -  4'-Triinethyltetrahydroqmnoline, 
and  its  salts  (Ciamician  and  Pic- 
cinini), A.,  i,  101. 

1' :  4  : 4'-Trimethyltetrahydroquinoline, 
and  its  platinochloride  (Ciamician  and 
Piccinini),  A.,  i,  102, 

oo)8-Triinethyltricarballylicacid(^£Crt7ic- 
dicarhoxylic  acid),  synthesis  of ;  iden- 
tity of,  with  camphoroiiic  acid 
(W.  H.  Perkin,  junr. ,  and  Thorpe), 
P.,  1897,  73. 

Trimethyltrimetliinanmioniuni  hydr- 
oxide, action  of  heat  on,  and  its  picrate 
and  platinochloride  (Partheil  and 
von  Broich),  a.,  i,  263. 

Trimethyltrimetliylenetriamine,  action 
of  hydrogen  sulphide  and  of  carbon 
bisulphide  on  (Del^pine),  A,,  i,  456. 

1:3:  7-Triniethylurainil,  and  the  action 
of  potassium  cyanate  and  of  hydrochloric 
acid  on  (Fischer),  A.,  i,  269. 

1:3: 7-Trimethyl-i|/-uric  acid  (Fischer), 
A.,  ii,  269. 

Trioxjnnethylene,  heat  of  formation  of, 
and  the  action  of  water  on  (Del^pine), 
A.,  i,  505. 

Trioxysparteine  (Ahrens),  A.,  i,  232. 

Triphenodioxazine,  cyano-  and  dimtro- 
(AuwERS  and  Rohrig),  A.,  i,  342. 

Triphenodioxazinedicarboxylic  acid, 
methylic  and  ethylic  salts  (Auwers 
and  Rohrig),  A.,  i,  342. 

Triphenylacrylic  acid,  methylic  salt  of 
(Dahl),  a.,  i,  170. 
an   isomeride  of  (Meyer  and  Weil), 
A.,  i,  481. 

Triphenylalbumin,    properties    of 
(Shimada),  a.,  i,  386. 

Triphenyl^rzbrometliane,  ^ribromo- 

(BiLTz),  A.,  i,  535. 

Triphenylcarbinol,  ^^-benzoyl  derivative 
of  (Bourcet),  a.,  i,  567. 

ai87-Triphenylcrotonitrile  (Riedel), 
A.,  i,  220. 

Triphenylethane  (Biltz),  A.,  i,  535. 

Triphenylethanone.  See  Diphenylaceto- 
plienone. 

Triphenylglyoxaline  {lophinc)  (Seal), 
A.,  i,  67. 

Triphenyllactic  acid  (Dahl),  A.,  i,  170. 

Triphenylme thane,  action  of  nitric  acid 
(Smith),  A.,  i,  573. 
compound  of,  with    benzene   (KuRi- 
loff),  a.,  i,  573. 
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Triphenylmethane,  bromo-,  action  of,  on 

ethylic  sodioacetoacetate  and  ethylic 

sodiomalonate      (Henderson       and 

Parker),  T.,  676  ;  P.,  1897,  119. 
triphenylmethaneazobenzene        (Gom- 

berg),  a.,  i,  624. 
Triphenylmethane  colour  bases,  consti- 
tution of  (Weil),  A.,  i,  157. 
Triphenylmethane  colours,  oxidation  of 

leuco-compounds     of    (Green),     P., 

1896,  226. 
Triphenylmethanehydrazobenzene 

(Gomberg),  a.,  i,  623. 
Triphenylpropane  (Dahl),  A.,  i,  170. 
1:3: 4-Triphenylpyrazole     (Japp     and 

Tingle),  T.,  1148  ;  P.,  1897,  171. 
2:3: 5 -Triphenylpyrroline, formation  of, 

from  dibenzoylcinnamenimide,  and  its 

oxidation    (Japp    and    Tingle),    T., 

1146  ;  P.,  1897,  171. 
Triphenylrosaniline,  partition   between 

benzene    and    acetic    acid   of    (Tam- 

mann),  a.,  ii,  365. 
1:3: 5-Triphenyltriazole,  and  its  salts 

and  derivatives  (Engelhardt),    A., 

i,  127. 
Triphenylvinylic  alcohol  and  its  acetyl 

derivative  (Biltz),  A.,  i,  535. 
Triphthalyltriimidotriethylamine     and 

its  salts  (Ristenpart),  A.,  i,  46. 
Tripropylacetaldehydeammonium 

chloride,    aurochloride,    and  platino- 

chloride  (Stoermer  and  Prall),  A., 

i,  458. 
Tripropylglycocine.     See  Propylbetaine. 
Trithienylmethane  (Nahke),  A.,  i,  604. 
Tri-o-tolylpropenyltrisulphone     (Troe- 

ger  and  Tetzner),  A.,  i,  224. 
TricycZotrimethylenebenzene         (Wal- 

LACH),  A.,  i,  425. 
Troilite,    from   the    Bendego   meteorite 

(Derby),  A.,  ii,  417. 
Tropanine,the  constitution  of  (Garelli), 

A.,  i,  173. 
Tropinic    acid,    non-identity   of,    with 

o-methylpyrolidine    (Ciamician    and 

SiLBER),  A.,  i,  173. 
Tubera      Jalapce,      the      glucoside     of 

(Hoehnel),  a.,  i,  228. 
Tubes,  sealed,  apparatus  for  heating  and   | 

shaking  (Fischer),  A.,  ii,  401. 
Tungsten,  production  of,  in  the  electric 
furnace  (Defacqz),  A.,  ii,  214. 

state  of  combination  of,   in  iron  and 
steel   (Carnot  and   Goutal),    A., 
ii,  555. 
Tungsten  hexabromide  (Sciiaffer  and 
Smith),  A.,  ii,  408. 

Tungstic     acid,      so-called     colloidal 
(Saban^eff),  a.,  ii,  456. 
potassium  antimony  compounds  of 
(Hallopeau),  a.,  ii,  178. 


Tungstic   acid,    separation   of    man- 
ganese from  (Taggart  and  Smith), 
A.,ii,  433. 
Zirconotungstic    acid,    salts    of 
(Hallopeau),  A.,  ii,  498. 
Tungsten,   detection,   estimation,    and 
separation  of — 
detection  of  (Defacqz),  A.,  ii,  78. 
estimation      of,      in     ferrotungstates 

(Wdowiszewski),  a.,  ii,  351. 
estimation    of,    in     iron     and    steel 

(Carnot  and  Goutal),  A.,  ii,  521. 
separation  of  titanium  from(DEFACQz), 

A.,ii,  163. 
separation  of  vanadium  from  (Brown- 
ing and  Goodman),  A.,  ii,  234. 
Tunny,  composition  and  nutritive  value 

of  (Martelli),  a.,  ii,  335. 
Turbine  for  laboratory  use  (Jaubert), 

A.,  ii,  93  ;  (Tryller),  A.,  ii,  446. 
Turpentine,  surface  tensions  of  mixtures. 
of  toluene  with  (Linebarger),  A., 
ii,  247. 
detection  of  rosin  oil  in  (Aignan),  A., 
ii,  523. 
Turquoise  from  New  Mexico  (Carnot), 

A.,  ii,  325. 
Tussah,   detection    of,    in    silk    fabrics 

(Filsinger),  a.,  ii,  296. 
Tyrosinase,     presence     of    in    Russula 
nigratis  (Bertrand),  A. ,  ii,  338. 
co-existence  of,  with  laccase  in  fungi 

(Bertrand),  A.,  ii,  117. 
action  of,  in  the  oxidation  of  beetroot 
sap  (Bertrand),  A.,  ii,  338. 
Tyrosine,    oxidation     of,    lay    ferments 
(Bertrand),  A.,  ii,  338. 


U. 


Ulcx,  occurrence  of  cytisine  in  various 

species  of  (Plugge  and  Rauvverda), 

A.,  ii,  186. 
Undecane  {luiidccanc)  from   Pennsylva- 

nian  petroleum,   and  its   chloro-   and 

f^ichloro-derivatives    (Mabery),     A., 

i,  450. 
UngariecL  gambier,  the   composition  of 

catechu  from  (Perkin),  T.,  1135. 
Upas  tree.  See  Antiaris  toxicaria. 
Uracilcarboxylic     acid,     ethylic     salt 

(Muller),  a.,  i,  549. 
Uramidophenoxyacetic     acid    and    its 

ethylic  salt  (Howard),  A.,  i,  284. 
TJramidophenyloxamic  acid  (Schiff  and 

Ostrogovich),  a.,  144. 
Uranium,    recovery    of,    from    residues 
(Gawalowski),  a.,  ii,  214. 

Uranic  acid,  and  ammonio-uranic  acid, 
hydroxy lamine  salts  of  (Hofmann), 
a.,  ii,  557. 
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Uranium,  silicotungstates  (Wyruboff), 

A.,  ii,  178. 
Urceolaria     cretacea,     constituents     of 

(ZoPF),  A.,  i,  436. 
Urea,  formation  of,  by  oxidation  (HoF- 

meister),  a.,  ii,  335. 
estimation  of,  in  urine  (Riegler),  A., 

ii,  390. 
See  also  Agricultural  Chemistry  and 

Carbamide. 
Ureines  from  quinones  (Grimaldi),  A., 

i,  575. 
Urethane,  preparation  of,  and  action  of 

phosphorus  pentachloride  on  ( Fo  lin)  , 

A.,  i,  471. 
nitre-,  refractive  power  and  dispersion 
in     solution     of    (Bruhl),     A., 
ii,  297. 

electrolytic  dissociation  of  (Baur), 
A.,  ii,  546. 
0- UrethaiiecT/cZoliexanecarboxy lie  acid 
(o-urethanehexahyd7'obe7izoic  acid),  and 
its  ethylic  salt  (Einhorn,  Bull  and 
Gernsheim),  a.,  i,  345. 
Uric  acid,  constitution  of  (Fischer),  A., 

i,  268. 
action    of    sodium  amalgam   and    of 

chloroform     on     (Sundvik),     A., 

i,  598. 
fermentation  of  (F.  and  L.  Sestini), 

A.,  i,  22. 
sources  of,  in  the  body  (Smith  Jerome), 

A.,  ii,  575. 
causes  of  variations  in  amount  excreted 

(Camerer),  a.,  ii,  575. 
causes    of    deposition    of,    in    urine 

(Ritter),  a.,  ii,  575. 
estimation  of,  in  guano  (Stutzer  and 

Karlowa),  a.,  ii,  608. 
<//-Uric    acid,   conversion  of,   into   uric 

acid  (Fischer),  A.,  i,  268, 
imino-,  action  of  hydrochloric  acid  on 

(Fischer),  A.,  i,  269. 
Urine,  cause  of  the  presence  of  acetone 

in (Hirschfeld),  A.,  ii,  422 ;  (Geel- 

muyden),  a.,  ii,  571. 
causes  of  variations  in  urea,  uric  acid, 

and  alloxuric  bases  of  (Camerer), 

A.,  ii,  575. 
course  of  excretion  of  nitrogen  in  the 

(Rosemann),  a.,  ii,  182. 
effects  of  diet  on  the  amount  of  hip- 

puric  acid  in  (Pfeiffer  and  Eber), 

A.,  ii,  512. 
eflfect  of  digestion  on  the  nitrogen  of 

(Riazantseff),  a.,  ii,  422. 
effects  of  disease  on  inorganic  salts  of 

(VON  Moraczewski),  a.,  ii,  571. 
eff'ects  of  drugs  on  ethereal  sulphates 

of  (Mosse),  a.,  ii,  379. 
effects  of  a  meal  on  the    nitrogen  of 

(Veraguth),  a.,  ii,  220. 


Urine,  effect  of  muscular  work  on  excre- 
tion by  the  (Dunlop,  Paton,  Stock- 

mann      and      Macadam),*     A., 

ii,  570. 
eff'ects  of  reducing  agents  on  the  yellow 

pigment  of  (Garrod),  A.,  ii,  220.^ 
elimination  of    oxalic    acid    and    its 

derivatives    in    the    (Ebstein  and 

Nicolaier),  a.,  ii,  422. 
forms  in  which  nitrogen  is  present  in 

the  (Bodtker),  A.,  ii,  332. 
nature  of  the  crystalline  proteid  found 

in  (Huppert),  A.,  ii,  221. 
presence  of  albumose  and  histon  in, 

during     leucaemia    (Burian),    A., 

ii,  112. 
presence  of   alcapton  in   (Denigiss), 

A.,  ii,  337. 
presence   of   fibrin    in    (Greig),    A., 

ii,  221. 
presence   of  nucleo-histon  in,  during 

leucjemia  (Jolles),  A.,  ii,  183. 
precipitation  of  phenylsemicaibazide 

in,  by  phenylhydrazine  (Jaffj^),  A., 

ii,  575. 
separation  of  homogentisic   and  uro- 

leucic  acids  from,  in   alcaptonuria 

(Huppert),  A.,  ii,  576, 
sources    of    kynurenic    acid  in    dogs 

(Capaldi  ;  Solomin),  A,,  ii,  576. 
diabetic,   nature  of  sugar  present  in 

(Landolph),  a,,  ii,  51. 
purulent,  nature  and  source  of  the  so- 
called  mucin  and  pyin  of  (Leidi6), 

A.,  ii,  62. 
Urine,  analytical  methods  relating  to : — 
detection  of  albumin  and  peptones  in 

(Jaworowsky),  a.,  ii,  295, 
detection    of    santonin  in   (Daclin) 

A.,ii,  532. 
estimation  of  acetone  in  (Argenson), 

A.,  i,  467. 
estimation  of  albumin  in  (Georges  ; 

Riegler),  A.,  ii,  84. 
estimation  of  alcapton  in  (Denig^s), 

A.,  ii,  337. 
estimation  of   iron  in  (Jolles),  A., 

ii,  286. 
estimation     of    kynurenic      acid     in 

(Capaldi),  A.,  ii,  608. 
estimation  of  sugar  in  (Jolles),  A,, 

ii,  286  ;  (Jassoy),  A.,  ii,  355. 
estimation  of  urea  in  (Riegler),  A. , 

ii,  390. 
urometer     for     small     quantities     of 

(Jolles),  A,,  i,  356. 
estimation  of  xanthine  bases  in  (Hup- 
pert),  A.,    ii,    293;   (Arnstein), 

A.,  ii,  611. 
Urobilin,  formation  of,  from  the  yellow 
pigment    of    urine    (Garrod),     A,, 
ii,  220. 
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Usnca  harbata,  and  U.  longissitna,  usnic 

acid  from  (Hesse),  A. ,  i,  256. 
Usnic  acid,  occun-ence  of,  in  Leeanora 
effusa  (Zopf)  ;  A.,  i,  436. 

from  various  lichens(HESSE),  A.,  i,256. 

properties  of  (Zopf),  A.,  i,  363. 
/3-Usnic  acid,   real  nature  of  (Hesse), 

A.,  i,  256. 
wo-Uvitic  acid,  from  action  of  sodium 

hydroxide      on      gutta-percha    resin 

(Tassinaei),  a.,  i,  94. 


Valency    and     aflEinity,    calculation    of 
thermochemical  data  from  a  theory 
of  (Sperber),  a.,  ii,  307. 
a  theory  of,    calculation   of    the  ex- 
pansion    coefficients     of   gases    by 
means  of  (Sperber),  A.,  ii,  442. 
deducible      from      crystallographic 
characters  (Wyruboff),  A.,  ii,  173. 
Valeraldehyde,    formation    of    (Cohen 

and  Calvert),  T.,  1051. 
Z50- Valeraldehyde,  action  of  potassium 
carbonate  on  (Reychler),  A.,  i,  549. 
action    of     potassium    hydroxide    on 
(Kohn),  a.,  i,  396, 
wo-Valeraldol,    and  the  action  of  heat 
and  of  hydroxylamine  on  it,  and  its 
oxidation  ;    also    its    oxime   (Kohn), 
A.,  i,  396. 
4-Valeraniido-a-naphthol      (Witt    and 

Dedichen),  a.,  i,  195. 
Valerian  oil,  action  of  stannous  chloride 

on  (Hirsohsohn),  A.,  ii,  236. 
Valeric  acid,  from  oxidation  of  stearic 
acid  (Marie),  A.,  i,  266. 
amylic,  propylic,  isopropylic,  butylic, 
isobutylic,    and     scc-butylic     salts, 
molecular  refractions  and  rotatory 
powers  of     (Guye    and    Guerch- 
gorine),  a.,  ii,  238. 
wo- Valeric  acid,  amylic  salt,  molecular 
refraction    and    rotatory    power   of 
(Guye   and    Guerchgorine),    A., 
ii,  238. 
z50-butylallylcarbinylic,  ethylallyl- 
carbinylic,    and   isopropylallylcarb- 
inylic  salts  (Fournier),  A.,  i,  453. 
wo-Valeric    acid,    o-bromo-,    action    of 
ethylic  sodioacetoacetate  on  (Sprank- 
ling),  T.,  1164;  P.,  1897,  173. 
a^-dihromo;  ethylic  salt  (Prentice), 
A.,  i,  12. 
Valeric     acid     {methylcthylacetic    acid, 
a-methylbuf>yric     acid,     hydrotiglic 
acid)  from  hydrolysis  of  convolvulin 
(Hoehnel)  a.,  i,  228. 
from      essential      oil      of      angelica 
(GlORDANi),  A.,  i,  80. 


Valeric"    acid      {irimethylacctic     acid), 

ethylic  salt,  action  of  ethylic  acetate 

and  sodium  ethoxide  on  (Boeseken), 

A.,  i,  15. 

wo-Valerylethane.      See  Ethyl  wobutyl 

ketone. 
o-Valeryl-Ai-tetrahydrobenzoic       acid. 

See  Sedanonic  Acid. 
Valleite  from  New  York  (Cesaro),  A., 

ii,  147. 
Valonia,    composition  and  dyeing  pro- 
perties of  (Perkin),   T.,   1137  ;  P., 
1897,  170. 
Vanadium — 
Vanadic     acid,     reduction     of,     by 
hydriodic  and  hydrobromic  acids 
(Browning),  A.,  ii,  78. 
detection       of       (Ellram),       A., 

ii,  522. 
estimation     of     (Browning     and 

Goodman),  A.,  ii,  234. 
estimation  of,  with  iodine  (Brown- 
ing), A.,  ii,  78. 
potassium,     thallium,     and     sodium 
alums  (Piccini),  A.,  ii,  215. 
Vanadium,  estimation  and    separation 
of— 
estimation  of  volumetrically  (Fried- 

heim),  a,,  ii,  127. 
separation  of  arsenic  from  (Field  and 

Smith),  A.,  ii,  433. 
sejiaration  of  molybdenum  and  tungsten 
from   (Browning  and  Goodman), 
A.,  ii,  234. 
Vanillic    acid  from  the    hydrolysis    of 
rhamnazin  (Perkin  and  Martin),  T., 
820  •,  P.,  1897,  139. 
Vanillin  from  action  of  ferment  of  mush- 
rooms on  eugenol(BouRQUELOT),  A., 
ii,  QQ. 
from    the    hydrolysis    of    rhamnazin 
(Perkin  and  Martin),  T.,  820  ;  P., 
1897,  139. 
preparation      of      (Gassmann),      A., 

i,  343. 
detection  of,  in  resins  (Dieterich), 
A.,ii,  610. 
Vapour  pressures  of  glycerol  and  oxalic 
acid,  influence  of  electrical  oscilla- 
tions on  the  (de  Hemptinne),  A., 
ii,  304. 
of  solutions    of  naphthalene  and  of 
azobenzene    in   ether    (Noyes  and 
Abbot),  A.,  ii,  395. 
of  normal  pentane  (Young),  T.,  448  ; 

P.,  1897,  58. 
of  sodium  ammonium  tartrate  (van 

Leeuwen),  a.,  397. 
of  aqueous  sulphuric   acid  (MiJLLER- 
Erzbach),  a.,  ii,  203. 
Variscite   from    Utah    (Davison),   A., 
ii,  60. 
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Vegetables,  detection  of  copper  in  (Paul 

and  Cownley),  A.,  ii,  285. 
Vegetation  in  respired  air  (Mangin),  A., 

ii,  115. 
Velocity  of  irreversible  processes  (Natan- 
son),  a.,  ii,  90. 
of  the  mutual  transformations  of  the 
different  modifications   of   sulphur 
(Duhem),  a.,  ii,  440. 
Velocity  of  change  of  pyro-  to  ortho- 
phosphoric  acid    (Berthelot  and 
Andr6),  a.,  ii,  141. 
in  homogeneous  systems  (Petrovich), 
A.,  ii,  439. 
Velocity  of  combination  of  hydrogen  and 
chlorine,  influence  of  the  walls  of  the 
containing  vessel  on  the  (Gautier  and 
Berthelot),  A.,  ii,  487. 
Velocity    of    decomposition    of    silver 
oxalate      and     nitrogen     sulphide 
(HoiTSEMA),  A.,  ii,  17. 
of  sulphur  oxychlorides  and  of  chloride, 
bromide,  oxychloride,  and  sulpho- 
chloride    of    phosphorus    by  water 
(Carrara    and    Zoppelari),    A., 
ii,  15. 
Velocity  of  etherification  in  alcoholic 

solution  (Donnan),  A.,  ii,  15. 
Velocity  of  formation  of  alkali  ethylic 
aj8-dithiocarbonates     (MoRo),     A., 
ii,  16. 
of  carbamide  from  ammonium  cyanate 
dissolved      in      aqueous      alcohol 
(Walker  and  Kay),  T.,  489;  P., 
1897,  75. 
of  carbamide  in  presence  of  glycerol, 
cane-sugar,  glycol,  methylic  alcohol, 
and  acetone  (Walker  and  Kay), 
T.,  506  ;  P.,  1897,  76. 
Velocity    of    hydrolysis    of    carbonyl 
sulphide  (BuchbOck),  A.,  ii,  398. 
of  sugar  by  water,  in  metallic  vessels 

Rahman  and  ^ulc).  A.,  ii,  136. 
of  triglvcerides  by  acids  (Geitel),  A., 
ii,  54y 
Velocity  of  inversion  of  cane-sugar  by 
dilute      acids      (Palmaer),       A., 
ii,  367. 
of  cane-sugar  by  acids,    influence  of 

volume  on  (Cohen),  A.,  ii,  484. 
of  cane-sugar    by  salts  (Long),    A., 

ii,  647, 
of  cane-sugar,  influence  of  pressure  on 
(Stern),  A.,  ii,  92. 
Velocity  of  reaction  in  liquids,  eff'ect  of 
pressure  on  the  (Bogojawlensky 
and  Tammann),  A.,  ii,  398. 
of    alcohol   and    acetic   acid,    and   of 
ethylic   acetate  and  water  (Knob- 
lauch), A.,  ii,  311. 
of  chloracetic  acids  and  ethylic  alcohol 
(Warder),  A.,  ii,  136. 


Velocity  of  reaction    of  chromic    and 
phosphorous    acids    (Viard),     A., 
ii,  204. 
of  ferric  chloride  and  stannous  chloride 

(Noyes),  a.,  ii,  17. 
of  ferrous  chloride,  potassium  chlorate, 
and  hydrochloric  acid  (Noyes  and 
Wason),  a.,  ii,  311. 
of  zinc  and  hydrochloric  acid  dissolved 
in  organic  solvents  (Zecchini),  A., 
ii,  491. 
Velocity  of  solidification  (Tammann), 

A.,  ii,  445. 
Velocity  of  solntion  of  zinc  in  acids  in 
presence  of  salts  (Ball),  T.,  642;  P., 
1896,  235. 
Ventosaric  acid  (Zopf),  A.,  i,  364. 
Vapour  density  of  arsenic  sulphides  and 
selenides     (Szarvasy     and     Mes- 
singer),  a.,  ii,  404. 
of  arsenious  anhydride,  selenium,  and 

tellurium  (Biltz),  A.,  ii,  245. 
of  selenium  and  arsenic  monoselenide 
(Szarvasy),  A.,  ii,  405. 
Veratric     acid     {dimcthylprotocatcchuic 
acid),  formation  of,  from  hydrolysis 
of  aconitine  (Dunstan  and  Carr), 
T.,  356;  P.,  1895,154. 
5-amino-  and  6-amino-  ;  methylic  salt 
of  the  latter  (Zincke  and  Francke), 
A.,  i,  59. 
2-bromo-,  5-bromo-,  and  6-bromo-,  and 
their  methylic  salts   (Zincke  and 
Francke),  A.,  i,  58. 
5-nitro-,  and  its  methylic  salt  (Zincke 
and  Francke),  A.,  i,  59. 
Veratrine,   detection  of    (Hilger    and 

Jansen),  a.,  ii,  436. 
Veratrole,  employment  of,  as  a  solvent 
in  cryoscopic  researches  (Paterno), 
A.,  ii,  12. 
benzoyl  derivative  of  (Bartolotti), 
A.,  i,  566. 
Veratrole,     amino-,     acetyl    derivative 
(Jacobsen,      Jaenicke     and     F. 
Meyer),  A.,  i,  143. 
bromo-,    bromonitro-     and     bromof?*- 
nitro-  (Gaspari),  A.,  i,  30. 
Veratrolesulphonic  acid,  and  its  salts, 
chloride,  amide,  and  anilide  (Gaspari), 
A.,  i,  30. 
Veratryl-4'-aconine,    properties  of,   and 
its  salts  (Dunstan  and  Carr),  T.,  356 ; 
P.,  1895,  154. 
Vesuvian.     See  Idocrase. 
Vicia  villosa,  action  of  nodule-bacteria  on 

(Nobbe  and  Hiltner),  A.,  ii,  64. 
Vicin,  probable  occurrence  of,  in  beet- 
juice  (von  Lippmann),  a.,  ii,  118. 
Vinaconic    acid,    {cyclopropanc-X  :  1-di- 
carboxylic  acid),  constitution  of  (Mar- 
burg), A.,  i,  140. 
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Vinegar,     manufacture    of    (Pasteur 

Lect.),  T.,  721. 
Vinylcatechol.        See  3  :  4-Dihydroxy- 

styrene. 
Vinyldiacetonalkamine.     See  Hydroxy- 

trimethylpiperidin  e. 
Vinylic  tribromide,  behaviour  of,  towards 
sodium  ethoxide  (Gray),   T.,    1024  ; 
P.,  1897,  140. 
Virus,  attenuation  of  (Pasteur  Lect.), 

T.,  739. 
Viscera,    estimation    of    chloroform    in 

(Fischer),  A.,  ii,  524. 
Viscosity  of  mixtures  of  liquids  (Thorpe 
and  Kodger),  T.,  360  ;  P.,  1897,  49. 
of  aqueous   solutions  of    electrolytes 

(Kanitz),  a.,  ii,  308. 
of  hydrochloric  acid  (aqueous)  at  low 
temperatures  (Dorn  and  Vollmer), 
A.,ii,  301. 
of  mercury  vapour,  of  hydrogen,  and 
of  carbonic  anhydride  (Noyes  and 
Goodwin),  A.,  ii,  203. 
Vivianite      from      Argentina   (Boden- 
bender),  a.,  ii,  270. 
from  Bohemia  (Katzer),  A,,  ii,  267. 
Voltaic  cell.     See  Electrochemistry. 
Volume  change  during  solidification  of 
benzene,  phenol,  menthol,  thymol, 
stearic      acid,      and      naphthalene 
(Heydweiller),  a.,  ii,  544. 
on  mixing  nicotine  and  water  (Pri- 
bram and  Glucksmann),A.,  ii,  534. 
on  dissolving  sugar  in  water  (Wohl), 
A.,  ii,  204. 
Volume  increase  during  dissolution  of 
certain  salts  (Schiff  and  Monsacchi), 
A.,  ii,  90. 
Volume,   molecular,   and  dynamometa- 
morphism  in  rocks    (Becke),    A., 
ii,  181. 
of  homogeneous  liquids  (Traube),  A,, 

ii,  478. 
of  liquids  (Traube),  A.,  ii,  85. 
of  potassium,    rubidium,  and  caesium 
selenates  (Tutton),   T.,    870 ;    P., 
1897,  116. 
Volume,  specific,  of  water  between  0°  and 
40°  C.  (THIESEN,ScHEEL,and  Diessel- 

horst),  a.,  ii,  307. 

Volumes  of  the  sugar  molecules,  influence 

of  the,  on  the  rate  of  inversion  of 

sugar  by  acids  (Cohen),  A.,  ii,  484. 

of    vapours     at     the      boiling    point 

(Groshans),  a.,  ii,  545. 


W. 

Wall  papers,  cause  of  poisoning  by 
action  of  micro-organisms  on  arsenical 
pigments  in  (Emmerling  ;  Gosio), 
A.,  ii.  381. 


Wardite  from  Utah  (Davison),  A.,  ii,  50. 
Wash-bottle  for  gases  (Walter),    A., 

ii,  486  ;  (Famulari),  A.,  ii,  548. 
Water  : — 

purification  of, by  distillation(HuLETT), 

A.,  ii,    94;    (Jones  and  Mackay), 

A.,  ii,  312. 
dielectric    constant     of    ice,    at    low 

temperatures  (Dewar    and   Flem- 
ing), A.,  ii,  475. 
electrolysis  of  (Sokoloff),  A,,  ii,  200. 
electrolytic  conductivities  and  freezing 

points  of  solutions  of,  in  formic  acid 

(Novak),  A,,  ii,  536. 
electrolytic  conductivity  of  solutions 

in  formic,  acetic,  and  trichloracetic 

acids  (Whetham),  A.,  ii,  545. 
electrolytic  dissociation  of,  in  methylic 

alcohol    solution    (Carrara),    A., 

ii,  473. 
freezing  points  of  mixtures  of  acetic 

acid  with  (Dahms),  A.,  ii,  245. 
ionic  condition  of  (NERNST),A.,ii,  394. 
density  of,    between  0°   and   40°   C. 

(Thiesen,   Scheel,   and  Diessel- 

horst),  a.,  ii,  307. 
sodium    chloride,    ethylenic  cyanide, 

equilibrium  in  the  system  contain- 
ing (Schreinemakers),  a.,  ii,  483. 
vapour,  action  of  iron  at  300°  to  800° 
on  (Lettermann),  A.,  ii,  368. 

influence  of,  on  the  formation  of 
ozone  (Shenstone),  T.,  472  ;  P., 
1897,  2. 

elimination  of,  by  the  skin  (Bar- 
ratt),  a.,  ii,  219. 
Natural  Water  : — 
River  Water,  of  Bohemia  (Hanamann), 

A.,  ii,  509. 
Spring    or    Mineral    Water,   origin  of 

alkali  carbonates  in  (Hilgard),  A., 

ii,  58. 
deposit  of  limonite  from  (Case),  A., 

ii,  110. 
from  Argentina  (Kyle),  A.,  ii,  417. 
of    Bagnoles  de    I'Orne,    argon    and 

helium  in  (Bouchard  andDESGREZ), 

A.,  ii,  148. 
from  Canada  (Hoffmann),  A.,  ii,  104, 

504. 
from    the    Constantin-spring,    Styria 

(Ludwig),  a.,  ii,  110. 
from  Enkhuisen,  gas  from  (Brenke- 

leveen),  a.,  ii,  272. 
from  Graubiinden  (Nussberger),  A. , 

ii,  569. 
from   Hungary  (Kalecsinszky),  A., 

ii,  417. 
from  Kralitz,  Moravia  (Faktor),  A., 

ii,  148. 
from   Lawrence,    Kansas  (Case),   A., 

ii,  110. 
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Katltral  Watek  : — 

Spring  or  Mineral  Water,    from     the 

Marien  spring,  Bavaria  (Lirp),  A., 

ii,  181. 
from   Michell    Co.,    Kansas   (Bailey 

and  Rice),  A.,  ii,  109, 
from   New    South  Wales    (Cukran), 

A.,  ii,  102. 
from  artesian   wells    in    New    South 

Wales  (Mingaye),  A.,  ii,  58. 
from  the  Nubian  Desert  (Aston),  A., 

ii,  509. 
from    Pennsylvania    (Robinson    and 

Mabery),  A.,  ii,  510. 
from    Seifersdorf,    Silesia    (Ludwig), 

A.,  ii,  110. 
near  Vienna,  argon  in  (Bamberger), 

A.,  ii,  109. 
from  Virginia  (Smoot),  A.,  ii,  329. 
from     Wiesbaden     (Fresenius     and 

HiNTz),  A.,  ii,  109  ;  (C.  R.  and  H. 

Fresenius),  A.,  ii,  569. 
from  Yucatan  (Howe  and  Campbell), 

A.,  ii,  218. 
Potable  Water,    solubility   of  lead    in 

(Antony  and  Benelli),  A.,  ii,  37. 
estimation  of   lead  in  (Antony  and 

Benelli),  A.,  ii,  75. 
Sea  Water,  presence  of  oxidising  agents 

(iodates)   and  gold  in  (Sonstadt), 

P.,  1896,  236. 
estimation    of    dissolved    oxygen    in 

{LtYY      and      Marboutin),      A., 

ii,  430. 
Water,  analytical  methods  relating  to— 
analysis,      use     of     ammonium    car- 
bonate in  (Rossing),  A.,  ii,  465. 
detection  of  nitrates  in  (Alessandri 

and  GuAssiNi),  A.,  ii,  72. 
estimation  of   fluorine   in   (Sestini), 

A.,  ii,  281. 
estimation  of  nitrites  in  (Richard), 

A.,       ii,      168;       (Barbet      and 

Jandrier),  a.,  ii,  234. 
estimation  of   oxygen  in  (Kreider), 

A.,  ii,  229. 
Water  melon.       See  Agricultural 

Chemistry. 
Wax,    bees,    detection    of    tallow  and 

Japanese  wax  in  (Lugowsky),   A., 

ii,  529. 
Chinese,  composition  of  (Henriques), 

A.,  i,  460. 
Japanese,    detection    of,    in   beeswax 

(Lugowsky),  A,,  ii,  529. 
Wechsler's  method  for  separating  fatty 
acids,    criticism   of    (Crossley),    T., 
580  ;  P.,  1897,  21. 
Weight,     molecular.      See     Molecular 

weight. 
Wellflite  from  N.  Carolina  (Pratt  and 
Foote),  a.,  ii,  565. 


Wheat  germs,  constituents  of  (Frank- 
furt), A.,  ii,  67. 
proteose  of  (Osborne),  A. ,  i,  388. 
the  alcohol  soluble  proteid  of  (Teller), 

A.,  i,  304. 
method  for  the  analysis  of  (Girard), 

A.,  ii,  382,  426. 
See  also  Agricultural  Chemistry. 
Wine,   sweet,   composition    of  (Frese- 
nius), A.,  ii,  288. 
red,  action  of  zinc  on  (Lev at),  A., 

ii,  279. 
diseases  of  (Pasteur  Lect.),  T.,  723. 
Wine,  analytical  methods  relating  to — 
detection    of    caramel    in   (de    Cruz 

Magalhaes),  a.,  ii,  164. 
detection     of     coal-tar     colours     in 

(d'Aguiar    and    da   Silva),    A., 

ii,  295. 
estimation  of  acetaldehyde  in  (Rieter), 

A.,  ii,  606. 
estimation   of  fluorine  in   (Sestini), 

A.,  ii,  281. 
estimation  of  glycerol  in  (Boedas  and 

DE    Raczkowski),     A.,    ii,    286; 

(Mancuso-Lima    and    Scarlata), 

A.,  ii,  352. 
estimation  of  iron  in  ash  of  (Born- 

traeger),  a.,  ii,  233. 
estimation  of  mannitol  in  (Mancuso- 
Lima  and  Scarlata),  A. ,  ii,  353. 
estimation    of    phosphoric    acid     in 

(Glaser  and  MIjhle),  A.,  ii,  596. 
estimation   of  sucrose  in  (Kulisch), 

A.,  ii,  287. 
estimation  of  impure  starch-sugar  in 

(Grunhut),  a.,  ii,  287. 
estimation  of  tannin  in  (Vigna),  A., 

ii,  356. 
estimation  of  potassium  hydrogen  tar- 
trate in  (Gautier),  A.,  ii,  289. 
Wolfiramite    from    Argentina    (Boden- 

bendeb),  a.,  ii,  269. 
from  Bolivia  (Frenzel),  A,,  ii,  266. 
reduction  of,  by  charcoal  in  the  electric 

furnace  (Defacqz),  A.,  ii,  214. 
WoUastonite,  constitution  of  (Clarke), 

A.,  ii,  52, 
Wood,  i>hospliore.scence  of  decomposing 

(Kutscher),  a.,  ii,  381. 
action    of    potassium    hydroxide    on 

(Gu^rin),  a.,  ii,  583. 
Wood  gum.     See  Xylan. 
Wool  fat,  iodine  number  of  (Herzig), 

A.,  ii,  609. 
products    of    hydrolysis    of    (Darm- 

staedter    and    Lifschutz),     A., 

i,  180. 
Wormwood     oil,     action    of    stannous 
chloride  on  (Hirschsohn),  A.,  ii,  236. 
Worts,  estimation  of  maltose  in  (Braun), 
A.,  ii,  524. 
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0- Xylene,  Me  :  Me  =  l  :2  ;  m-xylene,  Me:Mc  =  l  :  3  ;  p-xylene.  Me:  Me  =  l  :i 


X-rays.       See    Rontgen    Rays,    under 

Photochemistry. 
Xantharia    candelaria,   physcion    from 

(Hesse),  A.,  i,  257. 
Xanthic   acid,   potassium  salt,  electro- 
lysis of  (Schall),  A.,  i,  138. 
Xanthine,   occurrence  of,  in   beet-juice 
(von  Lippmann),  a.,  ii,  118. 
salts,   action   of   methylic  iodide   on 
(Pommerehne),  a.,  i,  129. 
Xanthine-bases,  estimation  of,  in  uriae 
(Huppert),  a.,  ii,  293;  (Arnstein), 
A.,  ii,  611. 
Xanthocarotin,  spectrum  of  (Tschircii), 

A.,  ii,  225. 
Xanthophanic  acid,  CigHgoOs,  and  the 
action  of  caustic  soda  on  the  sodium 
salt  (Claisen),  a.,  i,  594. 
Xanthophyll  from  different  sources,  pro- 
perties of  (Molisch),  a.,  ii,  225. 
from  leaves,  purification  of  (Molisch), 

A.,  ii,  224. 
spectrum  of  (Tschirch),  A.,  ii,  225. 
Xanthoresinotannol,   occurrence    of   in 
XaMJwrrhea,    its  properties,    and   its 
acetyl  and  benzoyl  derivatives  (Hilde- 
brand),  a.,  i,  228. 
Xanthoria    concolor.       See    Candelaria 

concolor. 
Xanthorrhea  resins,  the  constituents  of 

(Hildebrand),  a.,  i,  227. 
Xenolite,  constitution  of  (Clarke),  A., 

ii,  51. 
Xylan  {wood-gum),  hydrolysis  and  com- 
position of  (Johnson),  A.,  i,  5,  6. 
?H-Xylene,   mixture    of,    with  sulphur, 
boiling  point  of  (Haywood),   A., 
i,  403. 
2-nitro-,  2:4:  6-irmitro-,  and  2-nitro- 
4  : 6-rf?'amino-  (Miolati  and  Lotti), 
A.,  i,  560. 
j[?-Xylene,   minimum   freezing  point  of 
mixtures   with   ethylenic   bromide, 
paraldehyde..       phenol,      veratrole, 
acetic  acid,    and    ethylsuccinimide 
(Paterno      and     Ampola),      A., 
ii,  477. 
2:5:  3-f^tbromamino-     and     2  :  5-di- 
bromo-3  :  Q-din\iro-    (Auwers    and 
Baum),  a.,  i,  35. 
Xylenes,       absorption      spectrum      of 

(Pauer),  a.,  ii,  393. 
Xylene-52/'^-diazo8ulphonic  acid,  salts  of 
(Hantzsch    and     Schmiedel),     A., 
i,  185. 
"1:2: 4-Xylenol     acetate,"    ^nbromo- 
(Auwers  and  Ziegler),  A.,  i,  33. 


1:3: 4-Xylenol,  ^ribromo-,  and  its 
bromide,  dibromide,  dichloride, 
iodide,  and  acetyl  derivatives 
(Auwers  and  Ziegler),  A., 
i,  33,  34. 
nitro-derivative  of,  and  a  product 
obtained  on  heating  the  latter 
(Auwers),  A.,  i,  336. 
2?-Xylenol,  2  :  5-c?ibromo-,  and  its  acetyl 

derivative  (Auwers  and  Baum),  A., 

i,  35. 
Xylenols,  action  of  ferment  of  mush- 
rooms on  (Bourquelot),  A,,  ii,  66. 
Xylenoxyacetals    [1  :  2  :  4,  1  : 3  :  4,   and 

1:4:2]  Stoermer  and  Schroeder), 

A.,  i,  527. 
Xylenoxyacetaldehydes  [1 : 2  :  4,  1 :3 : 4, 

and  1:4:2],  hydrates,  oximes,  phenyl- 

hydrazones,    and    semicarbazones     of 

(Stoermer    and    Schroeder),    A., 

i,  527. 
o-?;i-Xylenoxyethylacetamide.        See 

Acetamido-l:3:4-xylenol  ethyl  ether. 
1:3: 4-Xylenoxyetliyl-amine    and 

-aniline,  and  their  salts  (Schrader), 

A.,  i,  28. 
o-m-Xylenoxyetliylcarbaniide 

(Schrader),  A.,  i,  28. 
1:3: 4-Xylenoxyethylic  ether 

(Schrader),  A.,  i,  29. 
1:3:  4-Xylenoxylethyl-phthalamic  acid 

and    -phthalimide   (Schrader),    A., 

i,  28. 
Xyletinic   acid  from  action  of  sodium 

hydroxide     on      gutta-percha     resin 

(Tassinari),  a.,  i,  93. 
Xylic  acid,  reduction  of,  and  separation 

of,  from  ;?-xylic  acid  (Bentley  and 

Perkin),   T.,    157,    161;    P.,    1896, 

79. 
^-Xylic  acid,  reduction  of  (Bentley  and 

Perkin),  T.,  157;  P.,  1896,  79. 
1:3: 2-?rt-Xylidine (Miolati and  Lorn), 

A.,  i,  560. 
1:3: 4-Xylidine,    compounds    of,    with 
metallic  salts  (Tombeck),A.,  i,  560. 

5-nitro-,  formation  of  (Rabaut),  A., 
i,  533. 
1:3: 5-XyIidine,  nitro-,    preparation  of 

(Miolati  and  Lotti),  A.,  i,  660. 
Xylidines,  examination  of  (Vaubel),  A., 

ii,  389. 
Xy  Ionic    acid,    preparation    of,     from 

molasses  (Bertrand),  A.,  i,  326. 
Xylophosphonic  acid  and  its  silver  salt 

[Me.,:COOH:P  =  l:3:4:6] 

(Michaelis,  Rothe  and  Uster),  A., 

i,  151. 
/3-Xylophosphonic  acid    and   its  silver 

salt  (Michaelis  and  Hecker),  A., 

i,  153. 
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o-Xylene,  Me  :  AIe=:l  :2',   m-xylene,  Me 
ji^-Xyloquinone,  dihvomo-  (Auwees  and 

Baum),  a.,  i,  35. 
Xylose  from  wood  gum  (Johnson),  A., 
i,  6. 

molecular  volume  of  (Pionchon),  A., 
i,  547. 

various    hydrazones  of    (van   Eken- 
STEiN  and  DE  Bruyn)  A.,  i,  41. 

estimation    of,   by  means    of    iodine 
(Romijn),  a.,  ii,  466. 
/3-Xylose  (Tanret),  A.,  i,  392. 
m-Xylylbenzenylamidine  (Lotter- 

moser),  a.,  i,  39. 
o-,m-,  and^-Xylyl  chlorometliyl  ketoncB 

(Kunckell),  a.,  i,  282. 
Xylyl  heptadecyl  ketones  [1:3:4  and 

1  :  4  :  2]     {stearoxyloiies)      and      their 

oximes  (Glaus   and    Hafelin),   A., 

i,  187. 
1:3: 2-Xylylliydroxylamine,    action  of 

sulphurous      anhydride    on      (Bret- 

schneider),  a.,  i,  421. 
o-?7i-Xylylic  bromethylic  ether  (Schra- 

der),  a.,  i,  28. 
1:3:  4-Xylylic  methylic  ethylenic  ether 

(Schrader),  a.,  i,  29. 
;i?-XyIyl    methyl    ketone,    oxidation  of 

(Bentley   and    Perkin),    T.,    180; 

P.,  1896,  79. 
1 : 3-Xylyl-5-succinimide,    nitration    of 

(MiOLATi  and  Lotti),  A.,  i,  560. 


Yeast,  multiplication  of,  in  a  saccharine 
solution  (Pasteur  Lect.),  T., 
729. 
action  of  high  temperatures  on,  and 
use  of  various  substances  in  resisting 
this  action  (Nakamura),  A., 
ii,  577. 
fatty  acids  occurring  in  (Gerard  and 

Darexy),  a.,  ii,  459. 
effect  of  oxygen  on   fermentation  by 
(Pasteur" Lect.),  T.,  728. 
Yeast,  a,  production  of  ethereal  salts  in 
malt  from  the  action  of  (Lindner), 
A,,  ii,  459. 
Yeast,  red,  two  new  kinds  of  (Yabe), 

A.,ii,  578. 
Yeast-cells,     fermenting    properties    of 
the    extract      of     (Buohner),      A., 
ii,  380. 
Yeasts,  action  of  various,   on  galactose 
(Bau),  a.,  ii,  423. 
See  also  SaccJiaromyces. 
Young  fustic.    See  Rhus  Cotinus. 
Ytterbium,  separation  of  from  monazite 
(Drossbach),  a.,  ii,  38. 


:  Me  =  l  :  3  ;  p-xylene,  Me  :  Me=l  :  4. 
Yttrium  oxide  {yttria)^   from  Monazite 
sands  (ScHiJTZENBERGER  and  Bou- 
douard),  a.,  ii,  144. 
silicotungstate       (Wyruboff),      A., 

ii,  177. 
estimation  of  (Glaser),  A.,  ii,  191. 


Zeolite    from    Montana     (Weed     and 

Pirsson),  a.,  ii,  217. 
Zeolites,    genesis    of    (Lacroix),    A., 

ii,  506. 
constitution  of  (Clarke),  A.,  ii,  51. 
dehydration  of,   and  substitution  of 

water    by    carbon    bisulphide,   &c. 

(Rinne),  a.,  ii,  564. 
Zeoric  acid,  occurrence  of,  in  Lecanora 

sordida  (Zopf),  A.,  i,  436. 
Zeorin,  occurrence  of,  in  various  lichens 

(Zopf),  A.,  i,  364,  436. 
Zietrisikite.     See  Pietricikite. 
Zinc,  spectrum  of  (Jones),  A.,  ii,  534. 
electrical  resistance  of,  at  low  tempera- 
tures and  in  magnetic  fields  (Dewar 

and  Fleming),  A.,  ii,  474. 
electromotive  force   required   for  the 

separation  of  (Nernst),  A.,  ii,  395. 
corrosion  phenomena  during  the  electro- 
lytic solution  of  (Mylius  and  Funk), 

A.,  ii,  34. 
diffusion  of,  in  mercury  (Meyer),  A. , 

ii,  482. 
solubility    of   lead    and    bismuth   in 

(Spring  and  Romanoff),  A.,  ii,  36. 
action  of,   on  hydrochloric   acid  dis- 
solved in    organic    solvents    (Zec- 

CHiNi),  A.,  ii,  491. 
influence  of  dissolved  salts  on  the  rate 

of  solution  of,  in  acids  (Ball),  T., 

642  ;  P.,  1895,  235. 
reduction      of     ferric     sulphate    by 

(Franchot),  a.,  ii,  138. 
action  of,  on  red  wines  (Levat),  A., 

ii,  279. 
Zinc  alloys  with  other  metals,  freezing 

points  of  (Heycock  and  Neville), 

T.,  383;  P.,  1897,60. 
with  gold   and   silver,    liquation    of 

(Matthey),  a.,  ii,  323. 
Zinc     carbonate,     normal    and     basic 

(Kraut),  A.,  ii,  34. 
M'thiocarbonate-ammonia      (HoF- 

mann),  a.,  ii,  321. 
chlorate,     solubility    of,     in     water 

(Mylius  and  Funk),  A.,  ii,  443. 
hydroxide,      heat    of    formation    of 
(Massol),  a.,  ii,  440. 

precipitation  of  iodine  along  with 
(Rettie),  P.,  1896,  178. 
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Zinc  nitrate,  solubility  of  (Mylius  and 
Funk),  A.,  ii,  443. 
nitrates,   basic    (Athanasesco),    A., 

ii,  451. 
oxide,    estimation     of    (Aston    and 

Newton),  A.,  ii,  387. 
metaplumbate  (Hoehnel),  A.,  ii,  36. 
silicotungstate  ( W  yruboff  ),  A. ,  ii ,  1 7  7. 
sulphate,    cryohydric  temperature   of 
(Bruni),  a.,  ii,  477. 
freezing  point  and  concentration  of 
the  saturated  aqueous  solution  of 
(DE  Coppet),  a.,  ii,  305. 
rate  of  inversion  of  sugar  by  (Long), 

A.,  ii,  547. 
mixed  crystals  of  hydrated  copper 
sulphate    and   (Stortenkeker), 
A.,  ii,  250. 
ammonium    and    copper    ammonium 
sulphates,  solubility  of  isomorphous 
mixtures  of  (Fock),  A.,  ii,  481. 
double    sulphates     of    iron,    copper, 
chromium,  and  (Scott),  T,,  566  ; 
P.,  1897,  71. 
potassium  sulphate,  cryohydric  tem- 
perature of  (Bruni),  A.,  ii,  477. 
Zinc  ethyl,  preparation  of  (Lachmann), 
A.,  i,  461,  462. 
ferrocyanide,  composition  of  (Miller), 
A.,  ii,  433. 
Zinc,  detection,  estimation,  and  separa- 
tion of — 
detection  of,  in  presence  of  chromium, 
manganese,  and  iron  (Alvarez  and 
Jean),  A.,  ii,  600. 
nitroso-/3-naplithol  as  a    reagent  for 

(BuRGASs),  A.,  ii,  163. 
estimation  of,  electrolytically  (Wag- 
ner),  A.,   ii,    520 ;    (Jordis),    A., 
ii,  600. 
estimation  of,  volumetrically  (Demen- 

t^eff),  a.,  ii,  519. 
estimation  of,  by  precipitation  of  as 
sulphide  (Meunier),  A.,  ii,  465. 


Zinc,  detection,  estimation,  and  separa- 
tion of— 
estimation    of,   in  bronze  and    brass 

(Hollard),  a.,  ii,  521. 
separation  of  bismuth  from   (Muth- 

MANN  and  Mawrow),  A.,  ii,  78. 
separation  of  iron,  aluminium,  chrom- 
ium, manganese,  nickel,  and  cobalt 
from  (Cushman),  A.,  ii,  518. 
Zinc  blende.     See  Blende. 
Zinckenite,  artificial  (Sommerlad),  A., 

ii,  500. 
Zircon  from  Alnb,  Sweden  (Hogbom),  A., 
ii,  565. 
constitution  of  (Clarke),  A.,  ii,  52. 
etch-figures  with  potassium  hydrogen 
fluoride,      and      isomorphism      of 
(Retgers),  a.,  ii,  18. 
relation  of,  to  rutile  and   cassiterite 
(Traube),  a.,  ii,  47. 
Zirconium  lithium  fluoride  (Wells  and 
Foote),  a.,  ii,  559. 
sodium  fluoride  (Wells  and  Foote), 

A.,  ii,  559. 
thallium  fluorides  (Wells  and  Foote), 

A.,  ii,  559. 
iodide  (Dennis   and   Spencer),   A., 

ii,  558. 
oxide  {zirconia),  separation  of  thoria 
from     (Delafontaine),      A., 
ii,  377. 
estimation  of  (Glaser),  A.,  ii,  191. 
Zirconotungstic  acid,  salts  of  (Hallo- 

PEAU),  A.,  ii,  498. 
Zirkelite    from    Bras^il    (Prior),     A., 

ii,  411. 
Zoisite,  transparency  of,  for  Rontgen  rays 
(Doelter)  a.,  ii,  470. 
fusion  products    of   (Doelter),    A., 
ii,  329. 
Zymase  (Buchner),  A.,  ii,  154,   380  ; 
(LoEw),  A.,  ii,  578. 
the  deterioration  of  (Buchner),   A., 
ii,  380. 
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ERRATA 

Vol.  LXXII.  (Abstr.,  1897). 

Part  I. 

Page    Line 

89        22     for  -  CH2<^gj;j^^5>CMe  "  read  -  CH2<^|[2~^H>cMe. " 

100     15*,  14*/or  "isobutyrylphenylhydrazide" 

read  **  isobutyrylphenylmethylhydrazide." 
136    bottom    ,,    "bromide"  rmc?  **  bromine." 

, ,    "  ethylic  ychlorisosuceinate ' '  read  *  *  ethylic  y-chlorethylisosuccinate. " 

,,    '*  ethylamide  "  read  "  etliylimide." 

„    "  CgHigN'O-  CtHuN  "  read  "  C8Hi4N-0-C7HiiN." 

„    "C4H4"  read  "CJJg." 

„   -NH2-C6H2(N02)<~^>CMe2" 

read  " 'NB2'CeU^{^0^)<i^j^Clile." 

„    "(CH3-CO)2"  read  "(CH3-CO)20." 
„    "NH2-CO-NH3-C6H4-0-CH2-COOH  " 

read  "  NH2-CO-NH-CeH4-0-CH2-COOH." 
„    "COPr-COPr,"  read  "  COEfCOEt." 
,,    **  AUythiocarbimide  "  read  *'  Ally  1th iocarbimide. " 
,,    **  metanitrobenzoic  acid  "  read  '*  metabromobenzoic  acid." 
,,     8*and7*  ,,    "  1 :2:4:6-chlorotribromaniline"    read    *' 1 :2:4:6-chlo^otr^- 
b^omobenzene." 

17*  r    >>    "ethoxymethyleneacetate"  read!  "ethoxymethyleneacetoacetate." 

583  2*  and  1*  sJiould  read  "  The  absorption  spectrum  of  the  green  colouring  matter 
shows  it  is  not  identical  with  Petit's  physostygmine-blue  or  with 
Duquesnel's  rubreserine." 

622  6(    /<?*'  "Erhardt"  reaf?  **EuRHARDT." 

621  9*       „    "  dimethyl "  r<?ac?  "trimethyl." 

647        15        „    ♦*Ci4H2N02"  „    "C14H25NO2." 

Part  II. 

Page  Line 

43  11     «!eZe^e  "hydrogen  peroxide  or." 

218  21*   for ''M"  read  "m." 

268  8*     delete  "artificial." 

335  14  and  I6/0?'  "  sardines"  read  "  tunny." 

458  bottom       ,,    "  1897"  reac?  "  1896." 

609  21          „    "Herzig"  rmd  "Herbig." 

Index. 

Page    Col.     Line 

668         ii         23    for  "the  viscosity  of  miscible  liquids"  read  "the  viscosity  of 

mixtures  of  miscible  liquids." 
754         i  9      ,,    "  »//-Cunienoxyacetyl "  reatZ  "i^-Cumenoxyacetal." 

793        ii  20*-15*     "  Hexadienes  "  should  he  under  "  Hezinene,"  page  794,  col.  ii. 

*  From  bottom. 
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